®
Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C1 TO C2 |Z

DPP No. : C1 (JEE-Advanced)

Total Marks : 40 Max. Time : 34 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks, 2 min.) [03, 03]
One or more than one options correct type (‘—1’ negative marking) Q.2 to Q.3 (4 marks 2 min.) [08, 04]
Comprehension (*-1' negative marking) Q.4 to Q.6 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.9 (4 marks 5min.) [12, 15]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C1

1. (C) 2, (B) (C) 3. (A)B) (C) (D) 4. (B) 5. (C) 6. (A)
2
7. T= MR (n(R:rj 8. 6 mg cos? (6/2) 9. 3 10. A)pr B p(C)r(D)a,s
T EO
1. Two smooth spheres each of radius 5 cm and weight W rest one on the other inside a fixed smooth

cylinder of radius 8 cm. The reactions between the spheres and the vertical side of the cylinder are:

8 JHo f3roar & e ReR I & 3=y 5 WHlo f3sar den W 4R dral <1 fRies Mol Rer @ 7|
S IR B G WA 1 ufafhar se —

(A)W/4 & 3W/4 (B) W/4 & W/4 (C*) 3W/4 & 3W/4 (D)W & W
Sol.

YW " R

r=5cm; R=8cm

FBD of sphere 1

N,cosO €==--~ v

N1 =W + N3 sinf
N2 = N3 cos6
FBD of sphere 2
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AC=2R-2r =16-10=6
AB = 2r

0=53°
N4 = N3 cosb
W = Nzsin6
Ans. Ni=W cotb
N3 = W cosec0
N2 = W cot6
N1 =2W.

2, A simple pendulum of length 2m with a bob of mass M oscillates with an angular amplitude of %
radians then (use \/5 =7):
M G@IH & el I 2m TS BT Uh WXl cleld %%%uﬂaﬁvﬁummﬁaﬁmwéaﬂ(\@=n
BT ST HR)

(A) tension is the string is mg cos 15° at angular displacement of 15°

(B*) rate of change of speed at angular displacement of 15° is g sin 15°

(C*) tension in the string is greater than mg cos 15° at angular displacement of 15°
(D) frequency of oscillation is 0.5 sec™.

(A) Y H q=@ 15° & B faRemI= R mg cos 15° R |

(B*) 15° & BIviig favemus W =rd & URdd+ &) &% gsin 15° ¥ |

(C*) 15° & i favemua ©R ST # G919 mg cos 15° & ifd@ &1 |

(D) qTe ™ @t MgRT 0.5 sec' B |

J

Sol.
mg sin15

1
ma mg cos15

2
As 9f6 T —mg cos 15 = mv

T>mgcos 15

As gfd i—\tl = a (tangential acceleration) (¥a2f ¥ @R

a=gsin15
f:i g
2n\ 2
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Sol.

A particle moving with kinetic energy = 3 J makes an elastic head-on collision with a stationary particle
which has twice its mass. During the impact :
3J T Fort | el U 91 gAY ReR $01 9 Wefl TR TR HRal ® | ReR $01 &1 S|E AT
2| TFIR B SRM :
(A*) the minimum kinetic energy of the systemis 1 J

fer @ gAaw wfos sat 1J 2
(B*) the maximum elastic potential energy of the system is 2 J

fAer @ feda e Refas St 2J ®

(C*) momentum and total energy are conserved at every instant

UAF &9 I T Fol SOl TR & 2

(D*) the ratio of kinetic energy to potential energy of the system first decreases and then increases.

e & wfost 9 Refas St @1 ogurd uge Tear ® der R gedr 2|

Let m be mass of first particle hence 2m will be mass of stationary particle. K.E. = % mv? = 3J
For maximum deformation state (from conservation of linear momentum)
mv+0=3myV

\'
v'= —
3

Minimum kinetic energy of the system = % (3m)v*2

Il
N =
—
w
3
-~
VO
w|<
Ne—
)

1
w| =
VY
N =

3

<

N
N—

1
w| =

X

w

=1J
Maximum elastic potential energy of the system

= Total K.E. — Min. K.E.

=3-1=2J
As the external force on the system is zero, hence its momentum is conserved at every instant. As the
collision is elastic, hence total energy will also be conserved at every instant.
Ratio of K.E. to P.E. of the system first decreases, as the K.E. decreases & P.E. increases upto
maximum deformation state after that K.E. increases & P.E. decreases hence, the ratio of K.E. to P.E.
then increases.
AT U8 BV BT SIAE m 2 31 ReR BT BT A 2m 8. K.E. = mv2 = 3J
Ifdmad fagfa sraven @ forw R Ha7 wRewr |)

mv+0=3mV

' \%
V=_
3
ﬁmaﬁaﬁwnﬁmmﬁ=%(3m)v'z
_ ] vy
_E(Bm)'[SJ
:1(1mv2j :1 x 3
3\ 2 3
1J

frer @t sfdeaa g Refast St

= gl TS Holl — <A RIS Sl

=3-1=2J
S 6 e R 9 99 Y B ST ST & &V §aT G B | gfh IR} TR § A o SHoll
f e F9g WREa =W | Fem & KE. an P.E. &1 U Ugd gcdl ® gfF K.E. 'edt & dor P.E.
IS AfAHTH FHidgfd FaReq & Jodil 8 SAd 16 KE. dgdl & a1 P.E. gl & 3m: K.E. den P.E.
BT U 9 9T B |
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Comprehension : 3T

Sol.

A smooth horizontal pipe is bent in the form of a vertical circle of radius 20 m as shown in figure. A
small glass ball is thrown in horizontal portion of pipe at speed 30 m/s as shown from end A. (Take g =

10 m/s?)
T e &fs uRy $1 REHER 20 m Bou @) FeEler g9 § Ars S 8 | P 8IS B B g B
9$9 & &S T AW 30 m/s B AT | BB o1l B 1 (g = 10 m/s?)

b fixed

E- 1-c
A B
( — )

30 m/s F

Which of the following statement is/are correct : /=1 & & DI T2F | 8 —
(i) ball will not come outfromend B. g iR B 918% 7181 M |
(i) ball will come out from end B. g RN B9 918R o1 SR |
(iii) At point D speed of ball will be just more than zero. =5 D W T &I =Td YF 4§ SH AT B |
(iv) At point E and C the ball will have same speed. f4g EJeN C R T &1 a1 T&h FA B8R |
(A)only (i) (B*) (ii) and (iv) (C) (ii), (iii) and (iv) (D) only (ii)
A)Baa() (B (i) 3R (iv) (C) (i), (iii) AR (iv) (D) Bad (ii)

In the given situation if the speed becomes zero at the highest point then also the particle can complete
the circle as there is no chance for the particle to loose contact in this case.
Uin = Minimum speed required to complete vertical circle

& T Rafd 9 IRt Sooaw g W a1 I 81 9l & @ SO A1 99 R IR Fahdl 2 gfd g8l 39 R
H Ol 9 & fog 391 & fog @18 Aler 78 2

Upin = B8 0 R BRA D Y arqeares =g=7aH a1t

= J4gR = 4 x 10 x 20 = /800 mi/s

30 m/s > /800

so it can easily complete the vertical circle

3T TE AT A Hed g RN IR Fhll 2 |

Now, for point C

C fag & forg

Ke*+ pr= P+ K

1 2 1 2
— mv: +mgh. =0+ —m(30
5 MV, gh, 5 (30)

vZ =(30)% - 2gh,

As h_ = hg = R ; heights of points C & E from reference
Yfb h,=hg=R; s 73 ¥ Ca E g3l &1 Sarg
so 3 Vg =V,

At what angle from vertical from bottom most point F. The normal reaction on ball due to pipe will
change its direction (in terms of radially outwards and inwards) :

faa fog F9 S@ieR 9 59 S0 R U3 & SR g R ey afifbar g o fawm agorm |
(FrIey | 3r<R T 9iER & 3AR)

(A) 6 = 180° (B) 6 = cos™ (—gj

(C*) 6 =cos™ (—%} (D) None of these 379 & 1 =&
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Sol.

Sol.

F
2
mg cos (180 — 0) = m;/ ............ )

Applying W — E theoren between points F & P :
fagall Faen P& 9 &R Soll UHI o W

T mz=1 mv2+ mg/(1 — cos 6)

2 2

v2=u?-2g9/(1=cos®) 2)
on putting the value of v2 from (2) in (1)

(1) ¥ (2) ¥ v2 B A9 WA TR
mgcosm80—9)=1§ (U2 = 2gI(1 — cos 0)]

— gl cos 0 = u?—2g/ + 2g/ cos O
-39/ cos 6 =900-2x10x 20

500 _ -500
cosf=— — = ——
3g/ 600
cos 6 = -5/6
With what speed ball will come out from point B : fog B ¥ T fq o1t & IR e ¢
(A*) 30 m/s (B) 2072 s (C) 105 m/s (D) None of these 378 q T
el

As there will be no energy dissipation, it will come out at the same speed at which it enters.

fp So1l B PIS UFT TE B I8 S AT | R IR R AA § I§ Y el 2

In the figure shown, a very long wire and a semicircular ring of radius ‘R’ are placed in the same plane.
The centre of the ring is at a distance ‘r from the wire. The wire has uniformly distributed line charge
density ‘A’ and the ring has linear charge density ‘+1’ on one half and ‘A’ on the other half as shown.
Find the magnitude of net torque on the ring due to the wire.

eRid o # U@ 98a 1 aR Ju1 ‘R’ 901 &1 U6 IGqareR do 99H ad 3 Red § | 90 &1 =
TR A P W B IR VEN AEY Td ) W T GAM ®U Y AR § qAT I B MY A W
YR AR B 4+ TUT AN Y AT R ) AR Red 8| IR & BRI 9T W KA g T B

IRATT ST BRI |
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dt =dF. 2Rsin 6 = M 2Rsin®
r+Rcos06
T = 4k\°R
"> Rsin0do
r+Rcos0

0

= 4KA2R [—/nr + R cos ]2 = — 4kk2R{£n r }
r+R
= 4K\2R /n [R”j
-

AR (R+rj
T= /n

T &, r
2
Ans. 1= MR fn(RHj
e, r
8. A particles of mass m is attached at one end of a light, inextensible string of length ¢ whose other end is

fixed at the point C. The particle is given minimum velocity at the lowest point to complete the circular
path in the vertical plane. As it moves in the circular path the tension in the string changes with 0. 6 is
defined in the figure. As 6 varies from ‘0’ to 27’ (i.e. the particle completes one revolution) plot the
variation of tension ‘T’ against ‘0’.

TH m SHAM HT BT, Tod! AU ( =TS B SR ¥ Srel 711 g f5a g1 fiv1 C R Rer (Fixed)
foan a1 8 ®o1 @1 s Refd § <gmaw a1 e 1 @ arfs 98 SeEferk da 3 @iy i g8 ) o |
yefRia form # 02 /e 9ga § 919 SR # I919 981 & A1 0D '0'¥ 20 TF (AT i daeR b
fore) ggem & forw @ T @1 ‘0’ & I B G |

>
Bt

Am
Sol. By Newton’s law at B
BW cd & o9 &
2
T-mgcos 6=

By energy conservation b/w A and B
ATB® drF SHoll HRE gRT
T

6mg 1

0] T 2n 3n 0
1

mg/ (1 —cosf) + — mv2= % m (5/g)

2
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Sol.

10.=

mv2 =m 5¢/g — 2mg/ (1 — cosb)
T=mgcosb +m5g-2mg (1 - cosb)
=3 mg+ 3 mgcosb

3 mg + 3 mg cosb

3mg (1 + cosB) = 6 mg cos? (6/2)

Two particles P+ and P2 of equal mass situated at (0, 0) and (10, 0) respectively at t = 0 and moving
with constant velocities collided head on at point (4, 0) after time to . If the coefficient of restitution is 1
then what is the x-co-ordinate of centre of mass of the two particles at t = 2to.

A SIHM B & BT Py Tl Pz, t= 0 99T R HA: (0, 0) 91 (10, 0) R Rerd g don faa a1 & wfq
FRA 8Y to AHI W fIg (4, 0) R F9W TH 2 | A YT o 18 Al t = 2t 7Y W A1 HUl
D TAIH B b x LS AT BA |

Pi u P
(0,0) (4,0) (10,0)

ui = i and TAT uz = E

t0 t0
At t = to, x-coordinate of c.m. is 4. Hence after further to time
t=to 9T W, c.m. BT x-A<eH 48 | 31d: 3FTSA to IHI H

Xcm=4+ch.t0

-t
vy
:4+L:3

2
Ans. 3

Two blocks A and B of mass m and 2m connected by a light spring of spring constant k lie at rest on a
fixed smooth horizontal surface. Initially the spring is unstretched. Now at time t = 0 both the blocks are
imparted horizontal velocities towards each other of magnitudes 2u and u as shown in figure. In the
subsequent motion, the only horizontal force acting on blocks is due to spring. Match the conditions in
column-| with the instants of time they occur as given in column-II.

T e Afs don ReR g8 dd W m TN 2m &9 & Q i A 91 B ReR oraven 4 9@ gJ T

T At B K R fadie & Te gl RET & SirsT T 21 UR™ H R # Rdag T 21 t= 0w
3 el B o § U AR TS IR @ SR HHE: 2u G u aREeT &1 9 e S B I @
ERM =il R 7 aTell &fds 91 dadl YT & SR & ol 8| draw-1 § & 78 Refoa o a9
R U Bl 8 S G99 BT Diad-11 0 77 i —

u u
2u < u .A K <—o
A B | 2m
mi A B |2m m
smooth fixed horizontal surface Rer &t ferpit wre
Column-I Column-II
(A) The speed of both blocks are same at time ° (p) t =g %
L . 2m
(B) The length of spring is least at time (qQt=m= 3 K
L . . 3t [ 2m
(C) The length of spring is maximum at time (nt= 213 K
. . 2m
(D) The acceleration of both blocks is zero (s)t= 2n ”

simultaneously at time

/\
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Ans.

Sol.

(Y] Y]

DletH-1 DleH-11

(A) QI DT DY ATA FHM B | (p) R el

(B) R @51 g =g BN | (Q)t= n;—mkq'\f

(C) fEiT Y oraTs arfrda 27 | (r)t=%32—mkq'\'
(D) T =fdl BT @R THATT U & F9F W I 8N | (s)t=2n 32mk )
(A)p,r (B)p(C)r(D)a,s

The time period of oscillation of either block is T= 2x 32mk .

After starting at t = 0 from mean postion, att = } both blocks will reach extreme position for first time
and the compression is maximum. Also speeds of both blocks are zero.

Atinstantt = % , both blocks are again at mean position and their acceleration is zero.

At instant t= % the blocks are again at extreme positions with length of the spring being maximum

and speed of both blocks being zero.
At t=T, the blocks are again at mean position and their acceleration is zero

JAP T Bl 3MMaddiad T=2x /32mk .

HeATERT ¥ t = 0 R UR™ 8F & UTAN t=}wﬁﬂ%uwawwﬁmﬁwu§aﬁ%®ﬁmﬁ
Hgad Ifead vd JF el @ A o R 2
t=%waﬁﬁn§g=r:quwﬁ%awsﬂ$waﬁ:%|

t=% W e g A9 R w2 qen R @ aTE iffiwmad B vd <1 el @) At 3 gl |

t=T R T g 77 Refd § 81 vd 91 @ROT Y 81|

/\
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®
Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C1 TO C2 |Z

DPP No. : B2 (JEE-Advanced)

Total Marks : 43 Max. Time : 33 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks, 2 min.) [03, 02]
One or more than one options correct type (‘—1’ negative marking) Q.2 to Q.6 (4 marks 2 min.) [20, 10]
Subjective Questions ('-1' negative marking) Q.7 to Q.9 (4 marks 5 min.) [12, 15]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C2

1. C) 2 (C) (D) 3. (B) (C)(D) 4. (A) (C) 5. (A)B) (C)
6. (B)(C) 7. 4 8. 7 9. 40 10. (A)r,s (B)r,s (C)p (D) p,q
2
1. A particle is revolving in a circle of radius R with initial speed v. It starts retarding with retardation v
Y

The number of revolutions it makes in time % is:
v

TH $U R B & 99 # URf™® 9ra v 9 wfoefa g1 98 g weq 4VZREF%wsqﬁﬁﬁ‘s"Fnum
T

aRA 2T SR g § e TR R BT -
\"

(A) 3 (B) 4 (C* 2 (D) none of these STRIFT §
BIg el
Sol. Initial Velocity =V = u (say)
Velocity at timet=v
dv _  v? dv dt
= - = =

dt 4R 4R
T O
u v 4R u
- ut +4nR - j dt =j ds
47Ru ut+4nR 47Ru
1.Ioge (ut + 4nR) = s+C
u nRu

1 loge (0+47R)=0+C
u

ut+4nR S 8nR
————|loge = For t=
47R

47R u
u 8nR 4=nR S

loge X + =
47R u 47R 47R

S = (47R) loge3 = 47R (about)
Number of revolution = 2
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Sol.

Sol.

A charged ring (uniform) has electric field 10 N/C at a point on the axis of it. If same charge on the
same ring is distributed non—uniformly, then the electric field at the same point :

(A) must be 10 N/C (B) may be less than 10 N/C

(C*) may be 10 N/C (D*) may be more than 10 N/C

T SMART g (THad) & 318 W Rerd fdg ™ 10 N/C &1 fazga & g | Ik 994 aad R F914
e A wU A faRa € a1 gaE g ) fRga &=

(A) 10 N/C &1 (B) 10 N/C ¥ &9 & |dhal &

(C*) 10 N/C 81 §&dl & (D*) 10 N/C & 3fdr® &1 el 2 |

In the case of non uniform distribution of charge, the electric field has two components along the axis
and 1" to axis of the ring. In this case it is not necessary that 1" components are concelled out.

So E,. can be more than 10 N/C.

mmre;%Wﬁﬁawaﬁﬁ@qﬁﬁﬁgﬁ%ﬁzﬁmaﬁﬂﬂiﬁaﬁﬂaaazﬁmaﬁmﬁﬁl3??
Rtfad # w17 amaegs 61 8 & T=aq 9 TP TR DI IR 3 |

3 E,. 10 N/C & 1fds & | 2|

Two identical dipoles of dipole moment P= pof (po is a positive constant) are placed on x-axis at points
A(a, 0, 0) and B(—a, 0, 0) as shown. Then pick up the correct statements :
P=p,i faga ameel (po evics i 8) @ @1 wAwu f3gd x-ier ® Red =g A (a, 0, 0) den
B(-a, 0, 0) R REMTIAR & g4 & | d9 |8l HUT/FAA BT aIT DI —

ry
B P
o 5 > >X
(-a,0,0) (a,0,0)

A) The electric field at each point on y-z plane (except at infinity) must be perpendicular to y-z plane.
B*) If electric field exists at a point on y-z plane, it must be perpendicular to y-z plane.

C*) Potential at each point on y-z plane is zero.

D*) There is a circle of finite radius on y-z plane with centre at origin such that both electric field and
potential are zero at each point on its periphery.

(A) y-z T R TS fdg W fAIgd &= (@< & AfRad) y-z a8 & T=aq srm |,

(B*) afe fagqa &3 y-zdd & foell g = SuRerd @ @1 98 y-z dd & oFgaq 81|

(C*) y-zTd & U% g R fawa = &8rm |

(D*) y-z d@ R uRfd oo &1 & ga (e o= o 05 W ) 39 UoR 89 & fag@ a3 qen
fawa ST g9 IR & TAS 95 W I B

Potential at each point on y-z plane is zero. The electric field will be zero on y-z plane at a distance

(
(
(
(

\/Eafrom origin.

y-z Td R IS 95 W fO9a = 8| y-z dd R 9o o5 94 \Ea@uﬂ%ﬁgﬁ &3 T BT

9x10° x%qu%uC
12

N
]

=2mN

/\
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Sol.

A penguin of mass m stands at the right edge of a sled of mass 3m and legnth . The sled lies on
frictionless ice. The penguin starts moving towards left, reaches the left end and jumps with a velocity u
and at an angle 6 relative to ground. (Neglect the height of the sled)

m SIAM &1 URfaT IS den 3m gFHH @l Rieell & W I R W =T gan 2| Riceh avuRfRa
T B HW W g8 ¢ | URgT I WG I IR™ FIAT 8 qAT 9 RR R IR U 97 & A1 &R
J 0 PUT W BAN ol g1 (Ricell &1 Sarg &1 907 714 )

T
3m
Ve

(A*) Till the penguin reaches the left end, the sled is displaced by %

(B) Till the penguin reaches the left end, the sled is displaced by g

2 .
(C*) After jumping, it will fall on the ground at a distance %“ SIN20 ¢ om the left end of the sled.
o . 3 u’sin20
(D) After jumping, it will fall on the ground at a distance 1 o from the left end of the sled.
g

(A*)ﬁiﬁcﬁrzf%ar@%%a'cﬁqéaﬁwﬁmﬁ%@ﬁ?ﬂﬁﬁ‘@l‘cﬁ%l

(B)ﬁiﬁclﬂzr%aré%%a?ﬁqéaﬁw%@ﬁé@ﬁwﬁﬁzﬁ?ﬁ%l

(C*)Wﬂwﬁzﬁuﬁmﬁﬁmﬁmﬁzﬁar@ﬁ%ﬁ%uzsén29@WWWW%|

(D)WWWEﬁwwmiﬁmﬁiﬁ%%@WWWﬁ?ﬁﬁl

(A) Sm= m

m, +m,

0= (3m) (=x) +(m) (¢ —n)
3m+m
V4
X= =
4
m
0
ucoso
3m 3
u’sin20 [T T
R=
(C) 9

T-= 2usin®

g

. )
Displacement of sled in this time = (UCOSGJ 2usin®) _ 1(u”sin26
3 g 3l g
o wT A Ried @1 e = (UCOSGJ (2usin9j _ 1[uzsin2eJ
3 g 3l g

2 .
Total distance { I = %[U s;nzeJ
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Sol.

Sol.

A cart of mass m is placed on a smooth horizontal surface. A pendulum of mass m is released from rest
as shown. Then :

m SFAM B ML el afas S R Rerd § 1 m SHE & dldd ReRTaen | REgER BIsT 9l 8
ar:

smooth
(A*) velocity of the cart just after release is zero.
(B*) acceleration of the cart just after release is g/3.
(C*) velocity of the pendulum relative to the cart just after release is zero.
(D) acceleration of pendulum relative to the cart just after release is g/3.
(A*) BIEY & R LA el &1 97T LAR |
(B*) BISY & qR= UL Ml BT @RI g/3 7 |
(C*) Bl @ Q=1 U¥AT Aleid BT TSI & ATUel 97 T 2 |
(D) B & R ULAIq alleid &I TSl B AUE @ROT g/3 ¥ |
As the system is released from rest, velocity of the cart and pendulum just after release is zero.
For acceleration

Equation for pendulum in tengential direction

mgsin 45°=m (ars—acos45%) ... (1)
Equation for the system in x direction
(Frethh =0=(m) (a) + (m) (a—arei cos 45°) ... (2)
Solving
a=9
3
Arel = 2\5%

ferr o1 ReRrmawen ¥ BIsT W ML TAT Alad BT 97 Bl & gId 9] Y 2 |
@R & fog

a —>a

@)
e @ for el Y& feen § afiexo |

mgsin 45°=m (ars—acos45%) ... (1)
e w® x e 4 9fieR |
(Frethh =0=(m) (a) + (m) (a—arei cos 45°) ... (2)
T PRA W
a=9
3
drel = 2\5%
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Ans.

Ans.

Consider a vernier callipers in which each 1 cm on the main scale is divided into 8 equal divisions and a
screw gauge with 100 divisions on its circular scale. In the vernier callipers, 5 divisions of the vernier
scale coincide with 4 division on the main scale and in the screw gauge, one complete rotation of the
circular scale moves it by two divisions on the linear scale. Then,

(A) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least count of the
screw gauge is 0.01mm.

(B*) If the pitch of the screw gauge is twice the least count of the Vernier callipers, the least count of the
screw gauge is 0.005mm.

(C*) If the least count of the linear scale of the screw gauge is twice the least count of the Vernier
callipers, the least count of the screw gauge is 0.01 mm.

(D) If the least count of the linear scale of the screw gauge is twice the least count of the vernier
callipers, the least count of the screw gauge is 0.005 mm.

e R SHelivd # g7 U9 BT 1 cm, 8 RIER W # fI9ad 8 J1 U@ Yo & gqureR M W
100 9T 2 | AR deliodd § iR T9m R 5 999 91 € & 9= T $ 4 9r 9 @) RE e @
(AUl B B) | Yot § gIeR M B U R g9d] 9 Y N R 29T @) ) 99 Bl ' | a9
(A) I YTl &1 I IRRTA IR Heflud & IfeqdHid B Q& AT B, 99 YErd &1 STeddHis
0.01mm ? |

(B) afk Yoemdl &1 T RRTA IR Heflud & IfeqdHid B QA AT B, 99 YErd &1 STeddHis
0.005mm 2 |

(C) It Jodl & Y& UM &1 eddHid qFIR delludl & ASIdHid &1 QI 8, A Y=l &
reaadis 0.01 mm B .

(D) afe d=ar®t & Y YN @1 oreuaHie affteR deflud @ oreudHie B QAN[AT B, O UTH @l
raHi®d 0.005 mm g | [JEE(Advanced) 2015 ; P-1,4/88, -2]

(B,C)

For Vernier calipers

R afaod & o

1MSD=1cm
8

5VSD =4 MSD

1VSD = iMSD:ixl:icm
5 5 8 10

LC of vernier calliper affTR &ferasd &1 sreudHis = %cm —%cm =0.025 cm

(A) & (B) THIST &1 I I<RTA
pitch of screw gauge = 2 x (0.025) = 0.05 cm

Leastcount of screw gauge = %cm =0.005 mm

RIS DT ATATD =%cm =0.005 mm

(C) & (D) Least count of linear scale of screw gauge = 0.05 cm
(C) @enm (D) Tt & Y& Y9 &1 steqadid = 0.05 cm
pitch geI 3=RTel = 0.05 x 2 cm = 0.1 cm

Leastcount of screw gauge &hilsl &1 JAUdHID =%cm =0.01 mm

The energy of a system as a function of time t is given as E(t) = A? exp(—at), where o = 0.2s™". The
measurement of A has an error of 1.25%. If the error in the measurement of time is 1.50%, the
percentage error in the value of E(t) att=5sis

Th e & 97 t R Sl E(t) = A? exp(—at) Fd gRT & IR B, 9@l o= 0.2 A D HAUA H
1.25% @1 gfererd Ffe 51 AT I9F & 7197 4 1.50% @1 e 8 @@ t=5s W E(t) & 7 4 ufoer Ffe

I | [JEE(Advanced) 2015 ; P-2,4/88]
4
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Sol.

Sol.

E(t) = A2e

a=02s"

dA =1.25%

A

%=1.50%

E =7

E

logE=2log A—at
E 2Ry
E A

=12 (1.25) £ 0.2(7.5)
=+25+15
=+4%

Find the moment of inertia (in kg.m?) of a thin uniform square sheet of mass M = 3kg and side a = 2m
about the axis AB which is in the plane of sheet :

TP Taell UHHA dNeR wie st gegdq™ M = 3kg 3R Yol a=2m &, &1 AB 3187 Siifd ©Ic & ad H
2, B AN ST ATl (kg.m2H) T PR |
a

45,

Ans. 7
ma? a )  7ma?
=% +m|—=| = =7.
12 V2 12

A solid cylindrical pulley of mass m and radius R = 10 cm is hinged about its horizontal axis of
symmetry. A light string is wrapped around it, and a small block of mass 'm' is suspended from the
string. Now the block is lifted vertically by a distance h = 1.8 m and released. Just after the string
becomes taut again, find the angular velocity of the cylinder in rad/s. (Take g = 10 m/sec?)

m SZFE 3R R = 10 cm 5501 9 & 39 Ja-eR R oo afisr wwfid o1 & |rg drafed
(hinged) 8 | T&% & &1 B 39 TR UCT Ol 8 3R 'm' STAN & TP i Pl $HA dIeHT ofdl 2 |
T @H B h=1.8m FW So@R B AT A[T 2| A & g7 afd (tight) 89 & da 18 o &1
BT 97 rad/s & ST BR1| (g = 10 m/sec? <ffTT)

m,R

&) ©

Ans. 40
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Sol.

10.=

Ans.

Sol.

Applying angular momentum conservation about the hinge point, between just before and just after the

jerk

FTH AT B P Ugel AT Sb UTANR| DieA(dd a5 b aRd: IO FIT HRev1 4

Li = L¢

2
mn<JZ%d<R)=«m<mRnR)+[m§ Jm

o= 2320
3 R
_ 2+2x10x1.8
0)— —
3 0.1

o = 40 rad/sec.

A particle of mass m = 1 kg executes SHM about mean position O with angular frequency » = 1.0 rad/s
and total energy 2J. x is positive if measured towards right from O. At t = 0, particle is at O and moves
towards right. Match the condition in column-I with the position of the particle in column-II

m =1 kg SIEH $T T B9 A fd5 O F AUE o = 1.0 MTF/[. TN B SHoll 2 T F A=A ad
Y B BT 281 x, O TR TP gAD &1 t= 0 W P10 W T IRl RS Tfefiad 8 | w91 B

w7 -1 9 gafera aRA |

(.) s P

Column-I Column-II
(A) speed of particle is V2 m/s at (p) x=+1m
(B) Kinetic energy of the particle is 1J at () x==1m
(C) Att = /6 s particle is at (Nx=+¥2m
(D) Kinetic energy is 1.5 J at (s)x=- V2 m

-1 -1
(A) BT B =1 2 m/s T famg R &t a8 @ (p) X =+ 1m
(B) ®v1 @ ST St 1 9t R g w® &1 a8 & (@) x=—1m
(C) t=n/6 R &u1 ¥ fa=g W & a8 @ (Nx=+2m
(D) Tferst ot 1.5 St R =g W &1 a8 @ (s)x=—+2m
(A)r.s (B)r,s (C)p (D)p.q

KEmax = 1mV2
2

max

=TE —> Vmax =

2x2

=2m/s

amplitude MITH A = Vinax = o,

o
X =Asinot = 2 sint

v=2cost= V4-X°

(A)v=\/E m/s =>x== \/Em.
(B)KE=% mv2 = 1= %X1xv2 —v= V2mis.

Lx=++2m.

(Clatt=mn/6s, WX x=2sinn/6 =1m.

3

(D)KE=E :>1.5=%me2 =v=4+3 = x=+1m.

/\
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®
Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C3 TO C4 |Z

DPP No. : C3 (JEE-Advanced)

Total Marks : 37 Max. Time : 30 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.2 (3 marks, 2 min.) [06, 04]
Comprehension (*-1' negative marking) Q.3 to Q.7 (3 marks 2 min.) [15, 10]
Subjective Questions (*-1' negative marking) Q.8 to Q.9 (4 marks 5 min.) [08, 10]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO.: C3
1. D) 2 (D) 3. C) 4 (A) 5. (C) 6. (B) 7. (D)

72v wl  24mv
550’ 3 55 (A) (B)-p; (C) (D)

1. A transparent cylinder has its right half polished so as to act as a mirror. A paraxial light ray is incident
from left, that is parallel to principal axis, exits parallel to the incident ray as shown. The refractive index
n of the material of the cylinder is :

TP URSY 99 & TR MY A B uiferer fhar w2, w8 gior &) Hifd asR &Rar 21 318 &
ToIcIH, A & FHR (B0 59 W IR} 3R A ufad 8l & d amufad fhvell & FH=R 8 aR
Pt 81 909 & Uit &1 uad=ie n g —

(A) 1.2 (B) 1.5 (C) 1.8 (D*) 2.0
Sol.  For spherical surface el Hag & forw

using "2 - = nzl;m SUAT H oM W
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2.

The massless pulley P is moving vertically downwards with constant speed of 15 m/s. Find the velocity
with which the block Q moves up at the instant shown. (all pulleys are frictionless)

TIARiRd fBR P Seafer 9 & aR% f9d ard 15 m/s 9 Tfeiiar 2 | UefRid 999 R <iie Q &1 SR
B B 97 MG B | ([N R TivRfRT R )

15m/s

(A) 9 m/s (B) 12 m/s (C) 14 m/s (D*) 18 m/s

15 15c0s53°
V(block) = 2 x 15 cos53°
=18 m/s.

COMPREHENSION

3=

A bicycle has pedal rods of length 16 cm connected to a sprocketed disc of radius 10 cm. The bicycle
wheels are 70 cm in diameter and the chain runs over a gear of radius 4 cm. The speed of the cycle is
constant and the cyclist applies 100 N force that is always perpendicular to the pedal rod, as shown.
Assume tension in the lower part of chain negligible. The cyclist is peddling at a constant rate of two
revolutions per second. Assume that the force applied by other foot is zero when one foot is exerting
100 N force. Negelect friction within cycle parts & the rolling friction.

TP Asfhe $ Usd BS I axTs 16 cm 8, Sl EGAR 10 cm. a1 & @il 9 9a® 4 I © |
AEfhd & Uy &A™ 70 cm & TA1 99 4 om. B & R w® gl 3 | AEfea @1 o fad g den
AEfrd AR Use R &9 100 N 91 oaq RIfUG d=ar 71 91 b s § welRfa 8 791 o9 &
el ey # 99 oY 2 | AEfed 9aR Usd B Fd S 31 g9eR 9 Sdvs A gA B | A g
IR 9 RING 91 Y &, 919 9gel IR 100 N 9 IRIfUG &R @ B | Aisfdbad & Yol § ayor qorr gofi

Y01 T0Y B |

Chain
upper part F=100N

16cm

Sprocket Disc

R=35cm i
The tension in the upper portion of the chain is equal to

A9 B HU g F g9 B -
(A) 100 N (B) 120 N (C*) 160 N (D) 240 N
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Sol.  As angular velocity of the disc is constant i.e.

10cm
11 OON
s

16cm
4f% aad w1 Hrofm 977 g 2 eerq
>t=0
100N x 16 cm =T x 10 cm
T=160N

4 Net torque on the rear wheel of the bicycle is equal to
AEfre & e TRy W g Jomgel 2 -
(A*) zero [ (B) 16 N-m (C) 6.4 N-m (D) 4.8 N-m
Sol.  As angular acceleration of the rear wheel is zero therefore net torque on the wheel is zero.

TfF ufey &1 SIvfig @ROT TR 2 37 UfeY R F[A FoTgel I BT |

5.n The power delivered by the cyclist is equal to

AEfFd AR gRT &1 T wAfed WRER g |

(A) 280 W (B) 100 W (C*) 64 nW (D) 32w
Sol.  Power delivered & ¥ Ifad = F.v

where Vv is velocity of the point of application of the force.

I8l v g @ fhar fig &1 9w

v=16 cm x 271.2 (= Rw)

=0.64 nm/s

P =100 x 0.64 = = 64 nW.

ALT: P=1t0
6.2  The speed of the bicycle is WEfbe &) =T B |

(A) 6.4 tm/s (B*) 3.5 m/s (C)2.8tm/s (D) 5.6 tm/s
Sol. RN=m = n=10Mx2 _5 s

4cm
So rear wheel rotates 5 cycles/second. 37: Ul 5 FaHT/AHUS HOH I
35

x2nx5 =35nm/s

Hence 31a: V =
100

7% The net force of the friction on the rear wheel due to the road is :

dsh gRI o ufed R aRIfT o a9 9 ©

(A) 100 N (B)62 N (C)326N (D*)18.3 N
Sol. Asdfd 2T =0

160N x4cm = fx 35cm

fo 160x4 cm - 183N
35 cm
8. In the figure shown pulley and string are massless. The blocks move in vertical plane due to gravity. If

the magnitude of acceleration of centre of mass of blocks is a (in m/s?) then value of 2a is
(Take g = 10 m/s?)

eRid o # foReN Jon SR) SAMEA 2| <ld Jod @ $RY SWiER dd § T wRal & | IR} <P b
TAHM B & @RV BT GRATT a (m/s2H) B | A1 2a HT A 8| (g = 10 m/s?)

© y
X
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Sol.

9. =

Ans.
Sol.

Let acceleration of 3m { is
AT 3m BT @ROT " B AR 2|

a0 = 3m-m _ g

0= —. ==

3m+m g 2
_3m . a,-ma, _a _49g
acm = =— ==
3m+m 2 4

2a=2xg=

4
Ans. 5

A smooth rod AC of length ¢ and mass m is kept on a horizontal smooth plane. It is free to rotate and
move. A particle of same mass m moving on the plane with velocity v strikes rod at point B making
angle 37° with the rod. The collision is elastic. After collision, when rod move n/2 angle then (a) the
angular velocity of rod, (b) distance travelled by centre of the rod and (c) impulse of the impact force.

TS ( TAT TFIHE m Bl B AC, &fds e 99 R I B I8 I wRe w9 g & forg wadw R
FHAM SAFE m B T HUI, I T H 97 v A T PR Y B A 370 BT P g9 gY $HD (g B W
THIAT T | TIPR UARY 2| TIIR & 915 B 90° HT DIV A &I M| 99 1 PR | (a) BS B B
e (b) BS & b= gRT aF NI AR (c) B W MM I FT a7 |

B /4
B >
A E :‘~J‘37o C

R O ¥

72v .  24mv
5500 3 55
The ball has V', component of its velocity perpendicular to the length of rod immediately after the
collision. u is velocity of COM of the rod and w is angular velocity of the rod, just after collision. The ball
strikes the rod with speed vcos53° in perpendicular direction and its component along the length of the
rod after the collision is unchanged.
Using for the point of collision.
Velocity of approach = Velocity of separation

u oll4+u

D
ﬂ= m—€+u +V' e (1)
5 4
Conserving linear momentum (of rod + particle), in the direction L to the rod.
mV. % =mu-mV' w(2)

Conserving angular moment about point 'D' as shown in the figure

2
0=0+ | mui-"0 = u= &L (3
4 12 3
By solving
24V 72V
u=_,w=_
55 55/

Time taken to rotate by r angle t = z
Q)
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Sol.

: /4 !l [t

In the same time, distance travelled = uz2.t = %Z
Using angulr impulse-angular momentum equation.
using impulse —momentum equation on Rod

—F— Or
55 [Ndt =mu = 24mv

2
m/ '72V:>IN gt = 24mV
4 55¢

o
jN . dt.Z—

TIPR P IR 9IS, BS Pl IHIg D A I8 B 9 BT HCH V'8 | TIIR B d15 U BS B SHAM bw
BT AT JA o B BT BT 97 8| g B W oF9aq LM F 91T veos53° H THRMH & | AT g b
Irfeer sHdT ged ruRafita v&dm 2 |

Hoce g & forg

MG I = A 97

D
:>ﬂ =(0)_£+uj+V' e (1)
5 4
TS B oFGaq QM H (TS + BUI) S FIT HRETT |
mV. %=mu—mV' (2)
ferargaR fdg D & uRa: S0y FI WREd
_ L_me? _ o
0—0+{ u4 12 m}: u 3 e (3)
g PR W
55 55¢
A BT gE H form wn wma t= =
()
G?ﬂwﬁﬂ?lﬁﬁfgﬁ=m.t=%g
BRI MATT — PO AT FHHROT A
— I FHIBROT A
'[N.dti:mfz.ﬂ =[N . dt= 24mV o meﬂzj:j A
4 4 '55¢ 55 [Ndt =mu = =
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10.

Sol.

Two dipoles of dipole moments I51 and I52 are oriented in two ways as shown. Assuming dipole of

moment I52 to be placed at the origin and I51 at distance d from origin :

P,aen P, Rya st & o1 fRya Rargar @ a1 3 sraerd f5 T ¥ | 78 W 5 Rya smemP, A g w v &

qen Pyae g @ d g W 2

y y
2 SRR T
P, P, P,

—d —> —d —

Fig.(i)

Column-I

(A) Torque on I51 in figure—I

fo -1 % P, W eyl

(B) Torque on I51 in figure—II

for -1 % Py W qamget

(C) Force experienced by P, in figure—I
fomr -1 % P, gRT o1ga aa

(D) Force experienced by P, in figure—II

fom -11 % Py gRT orgwa ot

Ans. (A)-t;(B)-p;(C)-r;(D)-s

gameget Torque = PxE

t=0 = b/c6=0
In 7= figure (ii)
_2KP, = _ 2KPP,
T= d3 ><P1 = d—3

force on I51 in figure (i)
o (i) % P, W 9@

= Py x—
dr

_ 6KPP,
=g

force on I51 in figure 1l by action —reaction pair

for (i) F Rra—ufifrm gt Py w 9ot

Fig.(ii)
Column-li
_1 PR
dney, d°

_1 PR
dney, o

_1 6RPy
dne, d*

_1 3PP
dney, d*

(s)
(t) zero =

[In figure (i)]

[fer (i) #]

3KP,P.
P r—
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C3 TO C4 |Z

DPP No. : C4 (JEE-Advanced)

Total Marks : 40 Max. Time : 24 min.
Single choice Objective ('-1' negative marking) Q.1 to Q. 4 (3 marks, 2 min.) [12, 08]
One or more than one options correct type (‘—1’ negative marking) Q.5to Q.9 (4 marks 2 min.) [20, 10]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C4

1. (©) 2, (A) 3. (A) 4, (E) 5. (B) (C) (D) 6. (B)(C) (D)
7. (B) (C)(D) 8. (D) 9. (A) 10. (A)
1. There are two Vernier calipers both of which have 1 cm divided into 10 equal divisions on the main

scale. The Vernier scale of one of the calipers (C1) has 10 equal divisions that correspond to 9 main
scale divisions. The Vernier scale of the other caliper (C2) has 10 equal divisions that correspond to 11
main scale divisions. The readings of the two calipers are shown in the figure. The measured values (in
cm) by calipers C1 and Cz, respectively, are : [JEE (Advanced) 2016; P-2, 3/62, —1]
q1 iR Sfead 39 e 9 € 5 90 9= T &1 1 om, 10 S99 # Wi g1 ta dfewR (C1) &
R T R 10 SRR 9 2 Sl P & WME $ 9 W & SRR B | §ER BfTwR (C2) & afaR YHm
W W 10 RER 91 & S 6 G2 U9 & 11 91 & a_IeR 8 | QM1 Sforad & gedl &l & # geian i

21 C T CoTaRT AU Y HE A (cm ) A &

2 3 4
C, ’IIIIIIIII‘IIII|IIII‘
|IIII| IIII|
0 5 10
2 3 4
C, ’IIIIIIIII‘IIII|IIII‘
| [ 111 || [ 11 |
0 5 10
(A) 2.87 and 2.87 (B) 2.87 and 2.86 (C*) 2.87 and 2.83 (D) 2.85 and 2.82
(A) 2.87 7§ 2.87 (B) 2.87 T& 2.86 (C*) 2.87 wd 2.83 (D) 2.85 Td 2.82

Ans. (C)
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Sol.

2.

For vernier C4

10 VSD =9 MSD =9 mm

1VSD =0.9mm
= LC=1MSD - 1VSD =1mm - 0.9 mm = 0.1 mm
Reading of C1 = MSR + (VSR)(L.C.) = 28mm + (7)(0.1)
Reaing of C1 =28.7 mm = 2.87 cm
For vernier C2 : the vernier C:z is abnormal,
So we have to find the reading from basics.
The point where both of the marks are matching :
distance measured from main scale = distance measured from vernier scale
28mm + (1mm)(8) = (28 mm + x) + (1.1 mm) (7)
solving x = 0.3 mm
So reading of C2 =28 mm + 0.3 mm = 2.83 cm

R C1 & o
10 VSD=9MSD =9 mm
1VSD =0.9mm

= LC_=1MSD—1VSD=1mm—O.9mm=O.1 mm
C+ T UI3aT® = MSR + (VSR)(L.C.) = 28mm + (7)(0.1)
C1 T UIgdis = 28.7 mm = 2.87 cm

R Cod oy ¢ affeR o s B

SfeR DI UGS 7 B MR TR ST PR &

g8 fdg Wil <l fore gafera 8 &

&1 TE | A w9 = af R e g @ =@
28mm + (1mm)(8) = (28 mm + x) + (1.1 mm) (7)
A B W

x=0.3mm

3rc: Cz2 BT UIgdATd = 28 mm + 0.3 mm = 2.83 cm

Four infinite ladder network containing identical resistances of R Q each, are combined as shown in
figure. The equivalent resistance between A and B is Ras and between A and C is Rac. Then the value

of&is:

AC

IR 3 AEIGAT TS o aH TP &l Ieklg RQ 5, @ M 7 & JgaR IS 21 AT B & 49

Ras BT A § —

I URRIY Rag & 3R AT C S 19 Rac B

AC

3 4 -
(A*) 1 (B) 3 (C)2 (D)

1
2

/\
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Sol.

Sol.

Let the equivalent resistance of one infinite ladder be x. Then the complete network reduces to

AET U A=< I BT oI URRIE x & | A F90] 9 Bl 39 TR o dad 2 |
X

B C

X X

Rag = X><3X=§ A = D

x+3x 4

and (3R) Rac = 2xx2x
2X +2X
Hence (sﬂﬁf@[)ﬁzs'
Ry 4

An electric field ‘E’ whose direction is radially outward varies as distance from origin ‘r as shown in the
graph. E is taken as positive if its direction is away from the origin. Then the work done by electric field
on a 2 C charge if it is taken from (1, 1, 0) to (3, 0, 0) is :

e faga e ‘B e e ol e &) ok B, g 9 1 r & 9y fREgear oRafda s
2 IE g forar ofd B afk swa fen qa g 9 g8 9 &R ® 99 fagd &3 gR1 2 C oy &1 g
(1,1,0)9 (3,0, 0)TF o oM foan a1 &R B

E(N/C)
201 - - |
10—5
o ET I m)
(A)20(3-+2)J  (B)-60J (C) 60 J (D) 20 (2 -3)J
Work done on 2 coul charge = [qEdF = q [Edr [ rfor (1,1,0)= ¥2 &rfor (3,0, 0) = 3]

= 2 x area of E-r graph from r = V2 mtor=3=2x [%(3—\/5)20} =20(3-+2) J.
3

2 C el W R o a1 = [qEdi =q[Edr [ rfor(1,1,0)= ¥2 &rfor (3,0,0)= 3]
1

= 2 x area of E-r 9% @1 &5%el =V2 mtor=3=2x [%(3-&)20} =20 (3-42) J.

Quarter non—conducting disc of radius 4R having uniform surface charge density ¢ is placed in xz-plane
then which of the following is incorrect :

4R a1 @ SIS AHh BT AGATY FHRY YR AT T o W Y xz-0 H I g3l © | 79

¥ BT AT ToId B

y

/\
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oR

€

oR

€

(A) electric potential at (0,3R,0) is

0

(B) electric potential at (0,0,0) is
0

(C) electric field at (0,3R,0) is symmetric with x and z axis

(D) electric field intensity at (4R, 0, —4R) is equally inclined with x and z axis

(E*) electric potential at (0,2R,0) is :R

(A) (0,3R,0) R dgd fawg oR 3
(B) (0,0,0) W g fawa oR %

(C) (0,3R,0) TR IgYA &5 x T z 3f&T | FAMT ¢ |
(D) (4R, 0, 4R) W Igd &F o MIdT x T z 3 F FAM wI A A (A DI W) &8 2 |

(E) (0,2R,0) R g fawa oR 3

o

y

Sol.

5. A block is hanging with a light string in a lift as shown in the figure (a). The lift is moving in upward
direction and its speed time graph is plotted as shown in the figure (b) : (take g = 10 m/s?)
TP 12 kg 9 ®1 TS U Bl IRN A JSI 8 U4 RN P @™l RR1 ) fode 9 S va 4
3 (a) & AR du1 2| I8 fode IR P IR el & T 9] I 9 99T @ A7F 9% a7 (b) A
Tortar T ' 1 (g = 10 m/s?)

v
1\ Speed (m/s)
30 ..................................

10 .............
0

12 kg

5 10 15 )

Fig.(a) Fig.(b)
A) Tension in the rope att = 2 secis 120 N B*) Tension in the rope att = 8 secis 120 N
C*) Tension in the rope att = 11 secis 168 N  (D*) Tension in the rope att= 2 sec is 144 N
A)t=2sec TR IR H TT 120 N | B*)t=8sec TR T&{T § T91ad 120 N B |

C*)t=11sec ™ I # d-1g 168 N & | D*)t=2sec TR = H TG 144 N & |
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Sol. (B, C,D)
Fromt=0t05S¥ a=2m/s? T=m(g+a)=144N
Fromt=5t010S¥ a=0 T=mg=120N
Fromt = 10 to 15S ¥ a = 4m/s? T=m(g+a)=168 N

6.=n A particle is moving in a uniform circular motion on a horizontal surface. Particle position and velocity at
time t = 0 are shown in the figure in the coordinate system. Which of the indicated variable on the
vertical axis is/are correctly matched by the graph(s) shown alongside for particle's motion ?
T FHU7 &S qa8 W TP 99 ®U 9 g A BT 2| Few 93 7 07 @ Rafd g qmt=0 W

fAgar 21 91 3 9 SwiR g ) MeRa oRefia aRmt s o afd & @1 98 3% 31 [arh

2B |
y
N
f \/ att=0
\/\\/ 9
(A) x component of velocity —_— > ‘

(A) I BT x TIH

/.\ S t
(B*) y component of force keeping particle moving —>
in a circle
>t
(B*) ¥ ®T y H€H Wl HU BI g ¥ A vy ——>

(C*) Angular velocity of the particle
(C*) ®o1 &1 Biof a

(D*) x coordinate of the particle EEm—
(D*) wo1 @1 x e
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Sol.

COMPREHENSION

Two cars A and B start racing at the same time on a flat race track which consists of two straight
sections each of length 100 = and one circular section as in fig. The rule of the race is that each car
must travel at constant speed at all times without ever skidding. (g = 10 m/sec?)

Y PR ATBUH & 9T W TS FAde U W e UR™ Rl 81 39 9 # Q1 A9 91 udF

T=TE 100 19 U JATBR 491 REER 21 e & 99 a8 2 & 9 oR R® 999 e frda faa
I | a1 (g = 10 m/sec?)

r,=100 m
il o ity 1T rs =200 m

L =100n

]|
B A

If ua = 0.1, pe = 0.2 (ua is coefficient of friction on track A and us is the coefficient of friction on track B)
then :

A pa=0.1, us = 0.2 71 (S8 pa AR TR =YY N6 T pg ,B IR TR G907 0T ©)
(A) car A completes its journey before car B

(B*) both cars complete their journey in same time on circular part

(C*) speed of car B is greater than that of car A

(D*) car B completes its journey before car A.

(A) BR A 3HH T HR B U8 TR Il & |

(B*) Tl BR JATHR U W ITd! AT FAM 97 H T Bl ¢ |

(C*) R B &I aTct dR A &) o 4 31fd® B |

(D*) R B 3T ITAT BR AW U8 T Bl B |

Speed limit for car A V, =+/ugr = v0.1x10x100 =10m/s

Speed limit for car B Ve = 10.2x10x200 =20m/s
If both cars travel with their limited speed then both cars will take equal time to complete semicircular
part as

nr mr,  wx100

t= = 10% for A
VooV, 10

t= Mo 1200 44, for B
Vg 20

but B will have less time than A on straight part
So car B complete the journey before A

FR AD fog o W V, = Jugr = 0.1x10x100 =10m/s

HR B forw arad 1 Ve = +/0.2x10x200 = 20m/s

I Y FR IAD! AT AT | A FA 8 9 SFI PR IGIAHR W I T[T B & folg IR
|qAI W

nr_mr, _ nx100

t= —= 10%w for A
VooV, 10

t= Mo _1x200 40 for B
Vg 20

W] B, AW WY 9 W HH IHI M
A HR B HR AW U AT T HReAl B |

/\
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Sol.

Sol.

10.=

Sol.

If speed of car A is 108 kmph and speed of car B is 180 kmph, and both tracks are equally rough :
Ife SR A P! a1 108 kmph @ HR B &1 a1 180 kmph & Td ST U FHM w0 A I & dl—

(A) car A completes its journey before car B
(C) speed of car A is greater than that of car B

(B) both cars complete their journey in same time
(D*) car B completes its journey before car A.

(A) FR A @ ITFT HR B A T8 R Sl 2| (B) IHI BR Sd! I FAF 9T H T Bl 7 |

(C) PR AP Tl BR B & a1t & 21fdab 7|

time taken by car A R A gR1 foran a1 w99

_ 1007 x 2+ 2rA _ (2007 +7x100)x10° _ 300710

ta
VA

Va 108

time taken by car B &R B gRT forar a1 \a#7g

g = 1007‘C><2+TCI'B= (2007'C+TC><200)><10_3 hr = 4007t><10_3 =222 x 103
Vg 180 180
So ta>ts

hr =2.77 x 107 hr.

(D*) R B 3HH ATAT HR AW Tgal T el 2 |

If Vs = 90kmph, the minimum value of pa so that car A can complete its journey before car B is :
af& Vs = 90kmph, pa BT YATH A T HR A SHDH! IET SR B § U8t T IR G |

45 45
A*) — B) ——
A9 128 B) 100
(C) g—i (D) None of these $7H & ®T$ 72
= 400z _(m) =16 n second ; A= 300(m) = Em/s ;
25 (m/s) 16n(sec) 4

Match the physical quantities given in column I with dimensions expressed in terms of mass (M), length
(L), time (T) and charge (Q) given in column II and write the correct answer against the matched

quantity.

e A @ Hifae IRE @ '™ A g (M), 8 (L), IF (T) @ 8mael (Q) @ uai § &) 18
famelt & @ gafera ST &R gafera wfY & |7 981 SR qarsy |

Column I

[ Angular momentum
ii) Latent heat

i Torque
Capacitance
Inductance
Resistivity
w1
Pofrg Fa
T ™S
et
griRar
IR

TfaRIeHar
) (i) - (c)

P —
~

—
<.
*

(B) (ii) - (d)

Column II
(a) ML2 T-2
(b) ML2 Q2
() ML2 T
(d) ML3 T-' Q2
(e) M—‘l L—2 T2 QZ
f L2272

EG AL
(a) ML2 T-2
(b) ML2Q2
(c) ML2 T
(d) ML3 T-' Q2
(e) M—‘l L—2 T2 QZ
f L2272

(C) (iii) - (e)

(A) For angular momentum. ®1ofr |97 & forg

L=Mvr =M (LT (L)

=ML2T" — (c)

(D) (v) - (F)
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. C5 TO C6 |Z

Course : VISHESH (JD)

DPP No. : C5 (JEE-Main)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.20 (3 marks, 2 min.) [60, 40]

ANSWER KEY OF DPP NO. : C5

1. (C) 2. (A) 3. (A) 4, (B) 5. (0] 6. (B) 7. (A)
8. (B) 9. (C) 10. (B) 1. (A) 12. (C) 13. (D) 14. (A)
15. (B) 16. (A) 17. (B) 18. (D) 19. (B) 20. (C)
1.a In the given figure inclined surface and pulleys are smooth. Strings and pulleys are massless.
Acceleration of mass m is :
@ W faz # 79 9dg 9 R svvrfRa € | SRS 9 frfl gedl (E@amEM) 8 | S| m &1 @Rl
BT
79
(D) 20
Sol.

2mg-T=2m x 2a (1)
2T —-mgsin30°=m x a ... (i)
from equation FHIGT (i) and T (i) 9@
a= 19

18
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2.

Sol.

Sol.

A block of mass m is attached with a massless spring of force constant k. The block is placed over a
fixed rough inclined surface for which the coefficient of friction is p =% . The block of mass m is initially

at rest. The block of mass M is released from rest with spring in undeformed state. The minimum value
of M required to move the block up the plane is (neglect mass of string and pulley and friction in pulley.)
Th m G BT YCH k g A0S qTell AR AT A OGST 83T 2| edl ReR RN e W

w%iﬁwaﬁw@zﬁp=%%|Wmmﬁﬁw%|quw?ﬂgcwﬁ'\wﬁaﬁmmé,

9 BT g sf@awen # 21 M &1 <Aa¥ 719 910 P dMfds Jedbl ad IR SW DI AR T R qD
(XEA, el BT SgA Tl gell § gNo] 0y AT |)

o 3 | 6 3
(A*) Zm (B) —=m (C) zm (D) om

As long as the block of mass m remains stationary, the block of mass M released from rest comes

down by 2Kﬂ (before coming it rest momentanly again).

WWWmWWWﬁ%ﬁWW@ﬁW%GﬁWﬁMaammzb‘raﬁzﬁa(ﬂ@f‘vﬁ%r
BT AR 3T 2| (39D &I faRTHEGRT # oM & Uge)

Thus the maximum extension in spring is
ara: Rt # srfdemad IR
2Mg
X= —= e A
v (A)
for block of mass m to just move up the incline

M ST b i d Ad dd W SHIR BT AR T B & foru

kx=mgsin0+umgcos0 ... (B)
3.3 4 3

2Mg=mgx —+—mg x — or M= —m Ans.
9 9 5 4 9 5 5

An infinite long plate has surface charge density 6. As shown in the fig. a point charge q is moved from
A to B. Net work done by electric field is:

TP A< T Bl ©IC B JOI AGY T o & | o H REr gaR s fd=gad amaw q &1 Ad B
6 o S € | fagga & g1 fhar 1 | Bl § —
y

oi

/N

B(x.0) A0)
* 9 | (o) (e} (e}
(A%) % (xi=x)  (B) - 6‘1 be=x)  (© T bex) (O T @nren
Ua—Us
= q(Ua — Us)

But Us —Ua=Ed
So, Ua—-Us =q(-Ed)
r qo

= —qd—= —(X, —X
a9 280(2 1)

/\
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4. Through an electrolyte an electric current is due to drift of:

T Igd ugeyd ¥ g oRT f5ds sasd & wReT yarg g 2 |

(A) free electrons (B*) positive and negative ions
(C) free electrons and holes (D) protons.
(A) Jad soragi (B*) &MTH® 9 FEOTHE i+
(C) g& geragi= a fafeR (D) e
5. n equal resistors are first connected in series and then connected in parallel. What is the ratio of the

equivalent resistances of series to parallel combination :

n IRTER UfRIE B Ul Sofishd | den 91 § FAIR $HH H oieT 1| SofHpH IR 9HeR B9 | U
JoI AfoRIE &1 31U g —

(A)n (B) ni (C*) ©) -

. . . R
Sol. In series, net resistance = nR ; In parallel, net Resistance = —
n

#oft #, ot URRIY = nR ; ¥9I=R W, G URRIY = R

n
Ratio srgurd = % =n’
n
6. Equivalent resistance between A and B is :
AR B & 99 geg ufoRiy 8rm |
R
A R B
R
R R 3R
A) 2R B*) — C) — D) —
(A) (B%) 5 (C) 3 (D) 5
7. The equivalent resistance between the points A and B is
fageit Aden B a0 g ufeRiy 2
A R R B
. AW VW .
R R R R
5 R 2 R
A*) —— By 2
(A%) 9 (B) 3
(C)R (D) None of these 38 & P &
A R R B c
. AW VW .
R R R R
Sol. Ras = ﬁ
9

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




8.»

Sol.

9. =

Sol.

A small toy car moves along a circle in horizontal surface. The coeficient of friction between the toy car

and the horizontal surface is p = o (1—%} where o & R are constant & r is radius of circle. Then

radius of circle at which the toy car can move with maximum constant speed :

e B! Radm T RS wa' § 99 @ ey W wR @ § | Radm ML don AR wa' @& W
Yo7 T p=po(1—%j 21 WEf wo @ R fFordis B rga & fBrown 21 @@ 99 @ B R w®
Rl MY i frad ara & 1fd o) Fadt 8 —

(A)f=§ (B*>r=§ (C)r=§ (D)r=R
mv? (1_ij

r _Mo R g
V2 =g [r—%} .............. (A)

for maximum and minmum
AfHad qn gAaq & forg
&
dr
differentiating equation (A) w.r.tr
rd e FHHROT (A) BT AHAT BRI W

2v d_v= uog(1—£j

dr R
dv =0 :>1—£=0
dr R

R
r=—

2

The sphere at P is given a downward velocity vo and swings in a vertical plane at the end of a rope of

¢ = 1m attached to a support at O. The rope breaks at angle 30° from horizontal, knowing that it can
withstand a maximum tension equal to three times the weight of the sphere. Then the value of vo will

be: (g=m’m/s?)
OfRg I /=1m a=E 3 =N T 21 g PR Rerd Mol &1 1 &Y 3R vo 97 & &iman 2| 39
I8 HWER T A A dal 7 | Al A SRS § 30° F PIvT W T WRN B qAT RN A¥HaA e b

IR P AN A1 TG F&T B FdHA § A vo BT A T 8IM: (g = 12 m/s?)

P /=1m o
Vo
2 3 5 3
2 ) ) .
T-mgsino= ml;l — 3mg - mg sin30° = (Y +2£953'”30 )

mg rﬁgcos30°

Uo= ./3g/2

/\
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10.=

Sol.

1.

Sol.

Two particles P and Q start their journey simultaneously from point A. P moves along a smooth
horizontal wire AB. Q moves along a curved smooth track. Q has sufficient velocity at A to reach B
always remaining in contact with the curved track. At A, the horizontal component of velocity of Q is
same as the velocity of P along the wire. The plane of motion is vertical. If t1, t2, are times taken by P &
Q respectively to reach B then (Assume velocity of P is constant)

S PUT P QYU ATAT VS A1 fdg AR UR™ &_d &1 P a R s arR AB & srgfawr 7ifd swalt
21 QUS e 90 9 & IR T FRal 2| 9B Y B WS A B g9 BIS ugA @ ol Q
FUFA RUETINEIAR QS 97 & 8fdS 5cdh R & ART P& I & RER 8 | A FT a1
FeEtR 2 | A P9 QERT Ba® Ugem # ol & 999 HH: 419 & @ (P &1 37 fad A1) —

4

Q
A—)P B

(B*) t1> t2 C)t1 <tz (D) none of these STH & ®I 7T&

B

The horizontal component of velocity of Q will increase and become maximum at the top ; and will
again become same at B. Because of its greater horizontal velocity the particle Q will reach B earlier
than P

QP I P A gch g dAT FW & SW ADbdd BN TAT 9199 FHH 8 S | Hife ggP
SgreT AfSt 9 $o1 Q, P9 Usel B WR UgA |

The member OA rotates about a horizontal axis through O with a constant counter clockwise velocity
o = 3 rad/sec. As it passes the position 6 = 0, a small mass m is placed upon it at a radial distance
r = 0.5 m. If the mass is observed to slip at 6 = 37°, the coefficient of friction between the mass & the
member is .

Bs OA &fdst a1 & g O & e fara ammad &1 97 o = 3 rad/sec ¥ gOIF IR @ 2| 99 T8
0 =0arell Rfd & okl & A1 59 W B 1 r=0.5m ®R TS BT SIAE m ¥ QAT 11 2 |
I g m' 0 = 37°, B9 R fhAes o A S T B S e GYO] YOI S BRI ?

.3
(A)% (B)

|,

16
As the mass is at the verge of slipping
Ffe goaae fhaeq @ Rafd § &
: mg sin37 — p mg cos37 = mao?r
6-8u=45
_ 3
ST

/\
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12.»

Sol.

Three masses of small size are attached by light inextensible strings of various lengths to a point O on
the ceiling. All of the masses swing round in horizontal circles of various radii with the same angular
frequency o (one such circle is drawn in the shown figure.) Then pick up the correct statement.

BIC MHR & I g A== oFarsal &) g o1fdar SIRAT A Bd & T g O A IS gV 2 |
it g - oarlt @ &8fdst gdi § w99 sl emi o @ T oRd (e v g9 RETgear
e @ ®) @ 98 duUH wifed—

O

L4410

- (V)
A) The vertical depth of each mass below point of suspension from ceiling is different.
B) The radius of horizontal circular path of each mass is same.
C*) All masses revolve in the same horizontal plane.
D) All the particles must have same mass.
A

) TS FIAE B (B W) g 0P 1 Fealer o =1 21
B) Y& S0 & AT gardR v @1 foar |9+ B |
C*) 9t swH T & A dd IR IR%BAY HRA T |

D) 9 ®UI BT THAN AN & 8N |

(
(
(
(
(
(
(
(

For conical pendulum of length ¢, mass m moving
along horizontal circle as shown

T cos® = mg e (A)

T sin® = mw?¢ sind ... (B)

From equation (A) and equation (B), £ cosb = %
Q)

¢ cosb is the vertical distance of bob below O point of suspension. Hence if o of all three pendulums
are same, they shall revolve in same horizontal plane.

Alternate :

If we remember that time period T of conical pendulum is

T-= 211\/E where L is the vertical depth of bob below point of suspension. If T is same for
g

three pendulums even L shall be also same. Hence all three particles shall revolve in same horizontal
plane.
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gl

13.

14,

( TS & HIFHA Areld (conical pendulum) & forg,

SIIE m &S 99 & AR PR gl @ W © —

T cos® = mg e (A)
T sin® = mw?¢ sind ... (B)
JHIHROT (A) TAT FHIHROT (B) 9, ¢ cosh=

(02

¢ cos® et @1 fag O (point of suspension) & = H@ER A © | gAfed T |1 I Addl &1 o
A &, 1 9 T & i aa § T R |
Iofeus : FINFA Uged o1 madara T f&am o 8 —

T=zn%ag%Lﬁgoawawnga%mrﬁTﬁﬁgwﬁzsmw%aﬁLaﬁwgwm
sAfor Tt N9 Bu1 U & AR 9 R IR R R |

Two cars A and B start racing at the same time on a flat race track which consists of two straight

sections each of length 100 = and one circular section as in fig. The rule of the race is that each car
must travel at constant speed at all times without ever skidding

p, = 0.1

M, =0.2

r,=100m

r; =200 m

L=100n

BA
T PR AT BUS 1Y TP & T8I R U U F90d ¥ 2P W 39 UR™ B 8 Sl 100% =18 B QT

A @oel dol TP gAPR WS (RETgER) 9 99 | X & FUEgER IS SR B e a9 o
e fraq ara | =er T 2|

(A) car A completes its journey before car B (B) both cars complete their journey in same
time

(C) velocity of car A is greater than that of car B (D*) car B completes its journey before car A.
(A) BR AT I HR B A g T Bl B | (B) SFI ®R U IF UTH & 99 d T
PR B

(C)BR ABI 9T SR B & I A 31 B (D*) BR B AU ATAT HR A T8t YR Fall B |

If a ball is dropped from rest, it bounces from the floor repeatedly. The coefficient of restitution is 0.5
and the speed just before the first bounce is 5ms~". The total time taken by the ball to come to rest
finally is :

I U@ g 31 ReR oave 9§ BISl Ol 8 Al I8 IR — IR O A TSI © | YITaReAT Yol &l A9 0.5
2 TUT Ugel caR A P YT g B A1 5H/A. 2| i H g @ Rer BF A o |@Hg 2

(A*) 1.5s (B) 1s (C)0.5s (D) 0.25s
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Sol.

15.»

Sol.

v=0 +gt = t=0.5sec

After first collision : T8l TFhR B 91 B ST & |

Speed becomes 5 (0.5) = 2.5 m/s

t1=2(0.25)=0.5

t2=2(0.125) = 0.25

t3 =0.125 and soon

[where t is the time taken to complete the i" to and fro motion after collision]
[ST81 t TR o 91& i Bl QRT B H FeR SR ¥ foran a1 w9 & ]
Total time T FHT = 0.5+ [0.5+ 0.25+ 0.125 + .. ]

=05+ 10% (Since above is a G.P. witha=0.5and r=0.5)
(Ffe SR 05T r=0.53 A1 T PR S0 3 1)
=0.5+1=15sec.

The ‘ y ’ co-ordinate of the centre of mass of the system of three rods of length ‘2a‘ and two rods of
length ‘a’ as shown in figure is : (Assume all rods to be of uniform density)
‘28 TS B A TSl 1 ‘@’ ANIE DI &l Bl B AGAR AR TR W FeR & g@qH d @
y-frdere & (I8 w1y & 99 sl &1 999 teaaE )

y

———2a —]
\% a a
\ a 7 X
/7
9a 9a 8a
—_— B* C D) —
(A)sﬁ ()16J§ (C) zero ()\/§
y

The y - coordinate of centre of mass is WM &= & y -A® 2 |
m,y, +Myy, +Myy; + My, +Mgys
m, +m, +m, +m, +m,

2m (\/5 aJ+2m(0)+2m(0)+m [\/gaj+m [\/gaJ
_ 2 4 9a

y:

4 —
8m 16+/3
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16.

Sol.

17.=

Sol.

The centre of mass of a non uniform rod of length L whose mass per unit length A varies as
k.x?

A= where k is a constant & x is the distance of any point on rod from its one end, is (from the

same end)
2
L TE 31 S ASY B [Sd] UHih o Ts BT S| A FHIGR A = k'LX @ AR uRafia g w,

el k ReRrias don U6 R 9 B W & fag o & x B, 79 B8 & SFAM o= @ 3 R I T
3

3 1 k 3k
A*) —L B) —L C) — D) —
( )4 ()4 ()L (D) 3
dx
[ [ 1 |
X
LK X4L
Xcm—'O[L = 0 =EL
JL‘Kz x| 4
oL 31

On a smooth carom board, a coin moving in negative y—direction with a speed of 3 m/s is being hit at
the point (4, 6) by a striker moving along negative x-axis. The line joining centres of the coin and the
striker just before the collision is parallel to x-axis. After collision the coin goes into the hole located at
the origin. Masses of the striker and the coin are equal. Considering the collision to be elastic, the initial
and final speeds of the striker in m/s will be:

TF e dYHaIe § Udh Ridqdr =omedd y-31eT § 3 m/s &) aTed o UMD x-31&T H T B IISdR
(striker) ¥ (4, 6) W THIAT B | TIHR & FHT Q91 & D A O dTell IWT -] S TAMIR & | TTHR
% 915 fqgm B8 H a1 95 W Fe 9 2 | g o1 WEHR &1 SI9 91 8 | IR Joid: TR
A gU FEIR Bl URMS g faw ard m/s 9 8F1 2
by

© @

(4,6) <Y

coin Q) striker
3m/s
(0,0) O a__
(A) (1.2, 0) (B*) (2, 0) (C) (3, 0) (D) none of these STH ¥ ®I 7T&l
(B) The line of impact for duration of collision is parallel to x-axis.
The situation of striker and coin just before the collision is given as

(B) TR & SR S9d! & X-Bb FAK ¢ |
TR d Riad & capy & g9g Refef =1 g

coun striker line of impact com strlker
RIFPT)(FEIZPR) (SFBR 1) E E
Figure (A Fi (Brest( T
igure
bef%%colhsmn after collision
(TP | UE) THIR B qE

Because masses of coin and striker are same, their components of velocities along line of impact shall
exchange. Hence the striker comes to rest and the x-y component of velocities of coin are u and 3 m/s
as shown in figure.
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18.»

Sol.

gl

i gD don TR & TIIE GHF & STd 97 B <Fh V&1 & FHR gch gRafdd 8 SR
FEIR ©Ph SR a1 g & x 1 y g u do1 3 /i /Ao FEATER e |

coin
y ( )
u -
q a ¥
7 ’ 3 |
/’ I :6
’ 1 \
9 1
o) fﬂ— - —4— > . X
For coin to enter hole,
its velocity must be along PO oo tan6 = g =3 ordl u=2m/s
u

faa® @1 o8 § 79 IR B ford —

IFHT 97 PO @1 & Irgfaer B tan9=g=% ordal  u=2mls

Ans. (2, 0)

A simple pendulum of length ¢ hangs from a horizontal roof as shown in figure. The bob of mass m is
given an initial horizontal velocity of magnitude \/597 as shown in fig. The coefficient of restitution
e= % After how many collisions the bob shall no longer come into contact with the horizontal roof.

o # R AR ¢ =K & & W ddd o AR B ¥ dehr T g | AR dee &
m T b T 7 Bgr TRA @1 Aftr 0 ST & | e e o = - # 1 foce o

P 91 Mod afds ©d & T § &1 |
AATATAVAVATHAVAVAVAVAVHAVAVAVA VMR AVAVA A A VAV

\Y <—4nv1
(A)1 (B) 2 (C)4 (D*) none of these
TTH | PIE TE |
After the collision with horizontal roof :
The speed of the bob after collision = % The speed of the bob before collision

At the highest point the bob has sufficient potential energy to again rise to the level of horizontal roof.
Even if the speed of the bob is reduced to zero as a result of collision (after infinite collisions), the bob
has sufficient potential energy to again rise to the level of horizontal roof.

Hence the required number of collisions are infinite.

afis B @ AR IR B 1§

aﬁwzﬁg@aﬁawer%aﬁm:%aﬁwzﬁg@aﬁammiﬁ%ém

99 S=aaqd fdg R drdd &1 el i Rafds Sof w@ar ¢ & g8 iR 4 &89 sa w® uga o
2| 3F< TFIX B b IW W IR TAC $I I g YA T 8 Al 7 @1 A I8 waia Rt
Tt w@ar ® {6 iR 9 Swler 89 W 9gT Sar B 37 AaeIH TIHY I B |
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19.

Sol.

20.

A plank of mass m moving with a velocity ' v' along a frictionless horizontal track and a body of mass
m/2 moving with 2 v collides with plank elastically. Final speed of the plank is :
Th m SFAM FT @i v' 9T J g R AT U W T 8T R 3R Th m/2 TFHH @ 9R] 2v AT |

T g <P I YR THIWT & A1 i d AfKTH arel B |

m |— 2v m/2
5v
A) — B*)v
(A) 3 (B%)
(C) 23—" (D) none of these 79 | ®I &
Let the velocities of plank and body of mass g
m P | me e
Plank Block

move with speed v1 and vz after collision as shown.
From conservation of momentum.

m m
mv— — 2v=mvi+ — V2
2 2

or 2vi+v2=0 (A)
From equation of coefficient of restitution.
e=1= Y2- V1 V2—Vi=3V (B)
V+ 2V
Solving 1 and 2 we get
Vi=—-V

. m
AT Wi & I qAT I BT SIA Ecqwzf%arq'%na

m Y, m2 Y,
Plank Block .
viTITv2 ¥ T AR T &R 8
AT GReoT |

m m
mv— — 2v=mvi+ — V2
2 2

a1 2vi+v2=0 (A)
TITERT [OTH Bl FHBRIT
e=1=Y2"V1 Vo—Vi=3v (B)
V+ 2V
19 2P Ol R W & YTl IR &
Vi=—-V

A uniform ladder of length 5m is placed against the wall as shown in the figure. If coefficient of friction n
is the same for both the walls, what is the minimum value of p for it not to slip?

TP THAAE 5m IH=1E B A ¥ RAgEaR R R W g8 © | e aFi ARl & fay /v one p
B AT W BT GATH A FAT BN A1 A et T8 |

o)
(A p=1/2 (B) = 1/4 (C =13 (D)= 1/5
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N,
N,
Sol. mg
uN, 3
N1=puN2,
pN1+ N2 =mg,
w0=0 =

3
Emg —N;(4)-uNy(3)=0

Hence T9 p = % Ans.
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Course : VISHESH (JD)

\_PHYSICS /

DPP

DAILY PRACTICE PROBLEMS

NO. C5 TO C6 |Z

DPP No. : C6 (JEE-Advanced)

Total Marks : 40

Single choice Objective ('-1' negative marking) Q.1
Multiple choice objective ('-1' negative marking) Q.2 to Q.5
Comprehension ('-1' negative marking) Q.6 to Q.8
Subjective Questions (*-1' negative marking) Q.9

Match the Following (no negative marking) Q.10

Max. Time : 27 min.

(3 marks, 2 min.) [03, 02]
(4 marks, 2 min.) [16, 08]
(3 marks 2 min.) [09, 06]
(4 marks 5 min.) [04, 05]
(8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : B6

1. (®) 2. (A) (B) (C) (D) 3. (A)(B) (C) (D) 4.
5. (A) (C) 6. C) 7. (A) 8. (B) o.

10. (A)ar®B)ps (C)ps (D)ps

(B)(C)(D)

F=——19

m 2
~(ew)
m+M

1.a Two very long line charges of uniform linear charge density +A and — A are placed along same line with
the separation between the nearest ends being 2a, as shown in figure. The electric field intensity at

point O is

o & SR SR+ T — A N 37T &9 Tl AIAH I=Ts B QI WY V& AT Th &1 ¥l D
feRr T g ¥ qA ARl & Fwead! AR @ w1 g REER 22?1 g O R fagga &= @ <figan

Bl —
—A a a +
""" =" 8 veeer T
A w A A
(A)O (B) (C) (D)
TE, a 2ne, a 4n e, a
Sol.  The field at O due to small element dx is
(T dx & BRI fdwg O W cierd)
dE = 1 .kdzx
4ne, X
Q
. T adx T gde——
Hence due to one wire (37d: T TR & HROT <Hgdl) = J'4 - X X
v4ne, X

E= 1 2 towards left. (a0 TR®%)

4ne, a
Net field at O is (O R H[A &)
E= 2wt 2= %

4ne, a 2ne a

Educating for better tomorrow

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029




2.

Sol.

A wire having a positive uniform linear charge density A, is bent in the form of a ring of radius R. Point A
as shown in the figure, is in the plane of the ring but not at the centre. Two elements of the ring of
lengths a1 and az subtend very small same angle at the point A. They are at distances r1 and r2 from the
point A respectively.

TS A IR 99199 ¥9@ A D aR B R 3501 &) 9o & w9 H Arel T B | o W 9o & aa #
R =g &= W &, fdg A BT SR 1 2| 9T B a1 qAT a2 TS drel & 91, fig AR 987 &

3 TR T P9 99 B 1 J, g AR HWRE TR I W B

a,

k

aZ
(A*) The ratio of charge of elements a1 and az is ri/rz.
AT ar TAT @z W NI} HT U ri/r2 B |
(B*) The element a1 produced greater magnitude of electric field at A than element az.
9T ar, fig AW, 91T ax &1 g1 4 Sura1 aRHAT &1 faga &3 I &Rl © |
(C*) The elements a: and a2z produce same potential at A.
AR a1 T @z, g A R FAM fIwd ST &7 £ |
(D*) The direction of net electric field due to a1 and az at A is towards element az.
a1dax® RU g AR gRemd fagd &3 o ke, 97 a2 & TG © |
Chargeonai=(r10) A
ar TR A = (11 0) A
Chargeonaz=(r20) A
az TR MY = (r2 0) A

Ratio of charges = h
r.2

mgﬁzmaa-ﬂ?r::i

K(r,0)\] _ KQx

> =

E+, Field produced by a1 =

r.1 r.1
a1 §RT ST &5 Eq = K[(r129)k] - KQa
r, r,
E2, Field produced by az = = KQ2.
r.2
a2 §RT SO~ & Ez = KQA
r.2
asr>rn
Therefore E1 > E2
a: E1> E2

i.e. Net field at A is towards ao.

rrfd A R aRum fagld &3 a, & TRE BT

v =5 0 o
r1
Vo= K@ 0) s vz v,
r2
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3=

Sol.

Out of the statements given, which is/are correct ?

I A T gl §, B9 9/ 98 8/8 —

(A*) The amplitude of a resultant simple harmonic motion obtained by superposition of two simple
harmonic motions along the same direction can be less than lesser of the amplitudes of the
participating SHMs.

I PN & Q) AR ad A B SEIRIGUT F UT URUT IRA AT BT AT, TR0 H
AT &9 dTel G rad TIfadl & amd | 6H 81 qahdl ¢ |

(B*) When two simple harmonic motions which are in phase and in perpendicular directions superpose
then resulting motion will be SHM with same phase.
9 FAM FHAl T4 o aq Qs @1 |1 Axel AMad Aadl AR d_edl & a1 gRomHr wifa W /e e
PHAT P ARA AT T BN

(C*) When two simple harmonic motions (with amplitudes A1 and Az) which are out of phase (that
means phase difference r) and in perpendicular directions, superpose then resulting motion will be

SHM with amplitude (/A + A2 .

9 Q1 AXA IMad AT (AT Aq AT A2) U el # (GerroR n) dn e fae #, reaRifug
BT 8, A1 gRom i oM™ (JA? + A2 @ AR afTad IR BN |

(D*) The combination of two simple harmonic motions of equal amplitude in perpendicular directions

differing in phase by n/2 rad is a circular motion.
FHM AT T T=aq QW B 1/2 FATR aTell &l TR 3fad i & FAIo 9 gaig I o

Bl B

A spring of spring constant K is fixed to the ceiling of a lift. The other end of the spring is attached to a
block of mass m. The mass is in equilibrium. Now the lift accelerates downwards with an acceleration g.
K Fadie @ & R, we fode & od 4 I8 g1 2 | R &1 g1 RRT m s&9H & & <difd 4
JST g B | < ArIaRen § 2 | 3/ fove i @) ok g RO 9 @Rd Bt 8,

(A) The block will not perform SHM and it will stick to the ceiling.

e AXel ITMad W & T IR I8 Bd 9 fIus SR

(B*) The block will perform SHM with time period 2 VM/K |

it 2nVM/K grddsrer & @ wRer amad iy am |

(C*) The amplitude of the block will be mg/K if it perform SHM.

TR AT 7T PRA R =db BT MR mg/K BT |

(D*) The minimum potential energy of the spring during the motion of the block will be zero.
<d o T & IRE R @ gAaaa Reafds ot g e8rft |

Now as lift starts descending by acceleration ‘g’ of downward, in the frame of lift

9 ife forde @RoT ‘g’ | T B AR T R & 7| fore @ iy g F

kx mg

mg

minimum potential energy is at the mean position = 0 when x =0
A1 g R JAaq RIfast o, 3= 8, 59 x =07 |
Ans. (B), (C) and (D)
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Consider a planar body of irregular size. It is kept in equilibrium in vertical plane by using 2 pins A & B
lying at same vertical level as shown in figure.

Separation between A & B is d. Pins offer a small friction to the body. Normal contact offered to the
body by pin A is Na and by pin B is Ne. It is observed that when pin A is removed body rotates 150°
anti-clockwise w.r.t. B and attains equilibrium. In the same manner if pin B is removed body rotates
120° clockwise w.r.t. A and attains equilibrium. Choose the correct option(s) :

(A*) Value of E—Bis 3

A

(B) Value of E—Bis 2

A

/3d

(C*) Separation between centre of mass of body and pin A is -

(D) Separation between centre of mass of body and pin A is g

SIAT PR BT T TN ag W AR P 21 I8 a1 {07 A qe1 B §R1 HwleR a1 4 Argawen
21y e aoe SR WR A REgaR Red 2 1A T B & 72 @ d 21 i avg W orew 9vor 9
R 2 | 09 A §RT 9%g R T TR e 91 Na & 91 fiF B §RT a%g W a1 131 iferd 9
Ng 2 |

I8 Uferd B 2 6 o9 i A gerll Ol © 99 9%, B @ |ruel gmrad fawm # 150° & BT 9 gH S
2 T ATIEReN UT PR ol 2 | S YR AR B & g IR 99 9%g A @ |uel 120° & PO |
gferomad g9 Sl ® de AraRen urd @R ol B | 9 fAded,/ el &1 e i |
(A*)E—BWHHB%I

A

(B)& BT A 22|
Na
(C*)W?WWEEEHWWA?HW@@ =

(D)a?ﬁzﬁawﬂmaﬁawﬁﬂAzﬁqwa;ﬁg‘a‘l
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Sol. In equilibrium COM of the body will lie vertically below the pin.
ARIERT H 9% & s H U9 & 9 Feaier Red 8 |
g
x1tan30° = x2 tan60°
X, \/*
—£ =X,+3
\/5 2
balancing torque w.r.t. COM
SHAM = S A ATl [gferd B W
Na x1 = N X2
Nax 1
Ng X, 3
= Ne _ 3
NA
COMPREHENSION
A horizontal uniform rod of mass 'm' has its left end hinged to the fixed incline plane, while its right end
rests on the top of a uniform cylinder of mass 'm' which in turn is at rest on the fixed inclined plane as
shown. The coefficient of friction between the cylinder and rod, and between the cylinder and inclined
plane, is sufficient to keep the cylinder at rest.
THEHA &S U B RdT gaaw™ 'm' &8, 39dT 9 i) ReRr Sredq (fixed) 1d dd WR drafdd ® |
Safd g RRT 99T 909 & MY W fRM A 2| 99 &1 S9AF 'm' ® 1 I8 39 ReR 9 dd W
foR™ # REATGER 2| 909 @ B & #ed °¥0] YOS QAT 94 9 d T B HeI "Nl YU d Bl AR
# @ & forg uata B
Prefferd fa=g (hinge)
m
6.= The magnitude of normal reaction exerted by the rod on the cylinder is
TS §RT 909 R Y™ fhar T e g &1 gREmT g8 —
mg mg « Mg 2mg
A) —= B) — cr) —= D) —=
(A) 2 (B) 3 (C) 5 (D) 3
(AN The ratio of magnitude of frictional force on the cylinder due to the rod and the magnitude of frictional

force on the cylinder due to the inclined plane is:

9 R BS P BRI GYU 1 D IRATT P g W 70 I & BRI °Y g & GRAT & A1 A
BT —
(A*)1:1 (B) 2 :4/3 (C)2:1 (D) V2 :1
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8.»  The magnitude of normal reaction exerted by the inclined plane on the cylinder is:

99 W Ad o gRT Y T 31f¥era gfafshan &1 gRkEmr gem —

o 3m 5m
(A)mg ®) =2 (C) 2mg 0) 22
Sol. 6to8.
O
N,
FBD of rod and cylinder is as shown.
B AT 9o BT Jad avg A 2 |
<€ L >
N,
O<«—L2— i
Qe [
N
mg
Net torque on rod about hinge 'O' =0
fere '0' & |me B W R 9o mee! I B
.'.N1><L=mg><E or N1=m
2 2
Net torque on cylinder about its centre C is zero.
99 R 3D SIAM B C B A g el I B |
~fiIR=RR  or
Net torque on cylinder about hinge O is zero.
I IR AereT O & e gA—3mer! I 7 |
< NzxL=NixL+mgL or  No= 32””9
9. A force F is applied on block A of mass M so that the tension in light string also becomes F when block

B of mass m acquires an equilibrium state with respect to block A. Find the force F. Give your answer in
terms of m, M and g.
METAE & &l AR F 9 39 TSR T STl & d1fds A § a919 F 81 99 i B (S m) A

@ ATve arRTeRe Rfd o &R o | F &1 "9 S B | (79 STR mM AT g B wY H aT )

m
Fe— M o

B
A
T I
smooth
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Sol.

10.=

F— M
A

[og)

Applying Newton's law on the system in horizontal direction F = (M + m) a.
Now consider the equilibrium of block B w.r.t. block M

e w® &fs fen § <ged &1 99 ™ |® F= (M+m) a.
9 AR 5 <ife B &) Aramawen i M aTvel 2 |

2
F F2=<mg)2+<ma)2=<mg)2+[m i j
ae m+M
mg
2.2
F2= m92 : F= mg
m 2
- (—.
(m+M) m+M

In each situation of column-I a mass distribution is given and information regarding x and y-coordinate
of centre of mass is given in column-II. Match the figures in column-I with corresponding information of
centre of mass in column-IL

-1 B IAS R # v gagw faaRor & & qn W-11 # gaaWE o @ x 9T y-deie |
T o @ TS & | - H GIAE b 9 G §d gEeel @ gaferd iy |

Column-I Column-II
(A) An equilateral triangular wire My (p) Xem > 0
frame is made using three thin y&
uniform rods of mass per unit
lengths A, 2\ and 3\ as shown R
2

(B) A square frame is made using
four thin uniform rods of mass
per unit length lengths A, 22,
3\ and 4 as shown

(9) Yem > 0

(C) A circular wire frame is made
of two uniform semicircular wires
of same radius and of mass per
unit length A and 2\ as shown

(r) Xem <0

WAL AN

(D) A circular wire frame is made
of four uniform quarter circular
wires of same radius and 20
mass per unit length A, 2, 3
and 4)\ as shown

(S) Yem < 0

y
X
N

y
\7\

-/ZX

y

A

31 4\

/\
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Ans.
Sol.

-1
(A) TAETIER A, 2) T 31 9ft Tohiw
NS Y B a9 gdel
THATE Bsl bl T D Th

g FYSTeR %9 991 Sl
g

(B) TATIaR A, 22, 3a Tem 4 wfd
Uhich oTHTs SH &I IR gdoll

THTHAE TSl BT YA PRb Th
JUTHR BH I971G1 ST 2 |

K7

< N <
= >
x

v
x

3

() FArgar A T 20 wfd T
TS SEE del |@a Broar &

Tl JEIAHR dRI BT WIAN IR
THh JATHR TR HH 1 Il 2§ |

v
x

(D) FrAmgar 2, 22, 3a Tem 4 wfd

Uhih o&Ts SIHAM  dl FHM
3o & IR UHEEE Uh s
JABR dRI & TAM D D X
JATHR AR BH I91T 1T 2 | 30

L DL AN N
SRNDARNYA

ar(B)ps (C)ps (D)ps
Centre of mass lies in second quadrant.

A
A
B
A) game o= fgda agufer § Red 2|

(
(
(
(
(B), (C) T (D) &AM B+ y-3feT TR TAT x-3feT & 1 Reyd g |

)
)
), (C) and (D) Centre of mass lies on y-axis and below x-axis.
)
)!

(s)

-1

Xem > 0

ycmzo

Xem <0

Yem <0

/\
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

Course : VISHESH (JD)
NO.C7 TO C8 |Z

DPP No. : C7 (JEE-Advanced)

Total Marks : 39 Max. Time : 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.2 (3 marks, 2 min.) [06, 04]
One or more than one options correct type (‘—1’ negative marking) Q.3 (4 marks 2 min.) [04, 02]
Comprehension (*-1' negative marking) Q.4 to Q.6 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.9 (4 marks 5min.) [12, 15]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C7

1. (A) 2, (D) 3. (B) (D) 4. (C) 5. (D) 6. (B) 7. cos™ (%}
13P? ) . .
8. o 4 10. (A) > (s); (B) = (p,q,1,8) ; (C) = (p,a.r,s) ; (D) — (q.r,8)
1= The length of a rectangular plate is measured by a meter scale and is found to be 10.0 cm. Its width is
measured by vernier callipers as 1.00 cm. The least count of the meter scale and vernier callipers are
0.1 cm and 0.01 cm respectively (Obviously). Maximum permissible error in area measurement is -
(A*) + 0.2 cm? (B) + 0.1 cm? (C) + 0.3 cm? (D) Zero
& IAADHR ©Ic HI €8 Th Hex wd | 10.0 cm AT 78 | $HH! AreTs af-#R dhefiad 9 1.00 cm
A TS | Mex Wdl AR IFRR Beflod BT reddqid Ha: 0.1 cm 3R 0.01 cm B | (FHRIG) &% A197
H IfdaH AT (permissible) IfE & —
(A*) + 0.2 cm? (B) + 0.1 cm? (C) + 0.3 cm? (D) zero =
Sol. A =/b =10.0x1.00=10.00
AA AL Ab
A ¢ b
A 01, 0.0 AA=10.00 [+ | =10.00 [-2-| =+ 02 cm?
10.00 10.0 1.00 100 100 100
2, In the previous question, minimum possible error in area measurement can be -
(A) + 0.02 cm? (B) + 0.01 cm? (C) +0.03 cm? (D*) Zero
fUod 71T 4 g% HTCH ﬁ =Jaq 999 e B
(A) + 0.02 cm? )+ 0.01 cm? (C) +0.03 cm? (D*) 5=
Sol. e R
100 ‘IOO

R

/\
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3=

A positively charged particle having some mass is resting in equilibrium at a height H above the centre

of a fixed, uniformly and positively charged ring of radius R. The force of gravity (mg) acts downwards.
The equilibrium of the particle will be :

T ReR FH®Y 9 g9 AR R 901 @) 9@ & & A H 3918 R B SdqH &1 U gD
JMIRTT Ho1 AR § faRM W 2| [HAT 9 (mg) 1 Y IR BRI 7 | U7 @ Aryrawen grf:

(A) stable If Tt afe H < R (B*) stable If Tmft afc H> R
2 V2
R R
C) unstable If sRemfl afs H> — D*) unstable If 3Remf afd H< —
(C) N (D*) N
Ans. B,D
Sol (i) fH< R
' V2
qE
-
+ +| +
+ +
R e
+Q + + +
In this case, if we displace the particle stightly upwards, E will increase so upwards gE force will
increase. So the particle will move away from equilibrium = unstable equilibrium.
39 Rafd # It g9 &0 31 gl A1 SR o AR fRenfig &, a1 E 93T | 31 U 91 qE 97| 27
HOT ATATARAT ¥ 31D R B | = IRARAT ARITawen
R
i fH> —
(ii) N
> H
R R
H <E H —E H >E
In this case, if we displace the particle slightly upwards, E 4 = qE
So, particle will move downwards, toward equilibrium = stable equilibrium.
=9 Rafy # I &9 o1 &1 oieT 91 SR B AR favenfog &, @, EV = qE{
T BT ATRITERAT B AR AT @Y IR IR B = IR Argra=en
COMPREHENSION

W
T 7]

/\
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Sol.

In the circuit arrangement shown in figure capacitor is initially uncharged. At t = 0 switch is thrown to
position '1'. It remains closed till the current in the circuit becomes 50% of maximum current, then
suddenly switch is shifted to position '2'. (Assume all batteries are ideal)

AR aRuer § FeRa gR™ # AR 8 demt= 0w ol &1 Rafy 1" 3§ o S g den ko
@ GgRT , JVHTH GRT B 50% BW qH IE @ A 2| R 39 gon & Rafy 12 # e i 2
(@ afeat @1 areet Awrfg)

Current through the resistor just after switch is shifted to position '2'is :

Fol B Rag '2'F Srew & AF ygar URRIY § TR drell grT 28Rl |

5¢ 5¢ 3¢

id Cc*) = D) =

= (C) R (D) =

Amount of work done by battery long after switch is shifted to position '2'is:

Fofl B Ry 2'#H o 3 & o 97 & 915, 92 N7 fbar 1 S @r B -

2 2 2

5Ce¢ (B) Ce (©) 3C¢

2 2 2

(A)O (B)

(A) (D*) 5Ce?

Which of the following is the correct options after switch is shifted to position '2'".
1 3§ 9 9 fawed w8 819, o9 gol 31 Refy'2' § vman w2 |
(A) Energy stored in the capacitor first increases then decreases.
HRT & GUIfRd Holl ugal gei o fR v |

(B*) Energy stored in the capacitor first decreases then increases.
HaiRE & Ffed o1l ugal gt qon R g |

(C) Energy stored in the capacitor continuously decreases.

AITRS | AT ol AR & |

(D) Energy stored in the capacitor continuously increases.

AR & AUfRA ol AR g |

(1to 3)

When swith is thrown from position 1 to position 2

ST Rag Refa 19 Refey 29 o mam wirdr 21

el2 ’\/I?/‘ —2¢
Cel2 _— —_ 2
—Ce/2
0 0
t=0
t= e/2—(-2¢) _ 5¢
R 2R
After a long time : T AT 91
—2¢ ,\/3/\ —2¢
—2Ce_— 2
2C¢
0 0

Total charge flown by battery §ei & gl M9 7aT8 Aq = 2Ce — (—Ce/2) = 5708

5Ce 2¢ = 5C¢?

Work done by battery St gRT w1 =

Since initially (t = 0) charge on capacitor is Ce/2 it becomes zero after some time and finally becomes
2Ce so energy first decreases then increases.
FfF (t = 0) GIRT R IRMAIG G Ce/2 RN | I8 HB AAI 916 I 81 SR AT 3ica: 2Ce 81 S |

Id: SOl UBd Ugel Tt fhR ag |

/\
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Ans.

Sol.

A massless ring hangs from a thread and two beads of mass m slide on it without friction .
The beads are released simultaneously from the top of the ring and slide down along opposite
sides. Find the angle from vertical at which the ring will start to rise.

UH GHAMEM dod A §RT TCHIg Sl & a1 AN SIAM m & &1 Al 39 W {391 '9vr & fsgera
2| AN TS AT TAI B I fag W 39 aRE Bl 9 & B I QuRa fwm & 7 | Fkr @ 98
BT T RN | 9 qord ST Yo & g |

L

cos™ (EJ
3

PP PP

at o = cos™ (gj balls will leave contact with inner wall and came in contact with outer wall then force

on ring will be 2Ncosa in upward direction.

a=cos—1@wﬁém&m@m?swmmﬁwawwesmﬁmmm

T TR g1 2Ncoso FUR B fegm & s8I |
Ncosa Ncosa

So ring will start rising as it is massless
Ay 9o W B R ST FYw B Gfh I8 gmH fRd 2

A billiard ball at rest is struck horizontally one tenth of the diameter below the top. If P be the impulse of
the blow find the kinetic energy of the ball, just after the blow the mass of the ball is M.

faRm™ F 7 te Aferas T 1 ) RR 9 @™ & 1/10 917 I <qR AN Sl 8 | If gab BT T
PR a Tqhx & 9IS g I T Holl A1d BRI | I8 BT STIAM B |

13pP?

10M]

[Ans.:

/\
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4 | P
Sol. R
. V

M,R
Using imp - momentum equation. (a7 — HA7T FHIHOT J)
P=MV = V= 5 ....... (A)
using angular impulse—-momentum equation. wrt. centre. (RIAT — FIT FHHRVT B7w & TR:)
P2 R=2MR20,
5 5
=P
MR

Total K.E. = Trans KE + Rotational KE  &a TIfist @il = XEI Tfiel Soll + g e Sl

= 1Mv2+ 11(02
2 2

I
I
=

2 2 2
= ImxP s 1 2 yRe AP 13
2 M 2 5 M*R? 10M

9. A uniform solid hemisphere of mass m and radius R is attached to the roof with a chord of torsional
constant C and performing torsional SHM. Then the time period (in seconds) of SHM is

(Takem =15kg, R= zm,C=6Nm/rad.)
T
m SEE d R a1 &1 99w 319 g el WIS Fadie C 31 1A 3 Aeral 9 8d 9 REgEr

ACH Il & I RIS AleAd & ®Y H W 37Mad T AT 8 | A gHD GRA Mt A BT AT Bred

JAFHvs A FT BN | (m=15kg,R=3m,C=6Nm/rad.ﬁ|)
T

LLLLLLLLLLL

S

Ans. 4
2
Sol. T=2n \ﬁ= 2n,/3mR
C 5 C
I= £mR?
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10.

In column—II different situations are shown in which one object collides with the another object. In each

case friction is absent and neglect effect of non—-impulsive forces. In column—I different direction are
iven.

g(ou have to match the directions for each case in which momentum conservation can be applied on

object A or object B or system A & B.

w11 3 faft Refodl geiis 18 8 AORe o avg S a9 9 Sl © | Tds Refd # v srgulerd

2 Td o[ A gl B Tod A7 | -l F fafte faemg @ S 7

U faemell #1 ydd 9 Rafd & gafera w=1 & orad axg AI1 I/ B a1 A9 B R AT R

ST T DT § |

Column-I Column-II
ol
10m/s
(A) Along the line of impact (p) T
TIPR DI T B Ifaw
1kg
10m/s
10m/s 2kg
(B) Perpendicular to line of impact
TIHR B T S oEdq
(A)1kg
@ 10m/s
(C) In horizontal direction (r)
afosr feem #
10m/s 10m/s
(D) In vertical direction MRA =Rs
Feafer feem #

Ans. (A) - (s) ; (B) = (p,q.r;8) ; (C) = (p,q.r.s) ; (D) > (q.1.8)

/\
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C7 TO C8 |i

DPP No. : C8 (JEE-Advanced)

Total Marks : 39 Max. Time : 36 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.2 (3 marks, 2 min.) [06, 04]
Comprehension (*-1' negative marking) Q.3 to Q.5 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.6 to Q.9 (4 marks 5 min.) [16, 20]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C8

1. (C) 2, (B) 3. (D) 4, (B) 5. (B) 6. 1V

7. Q= %ngz. It is remarkable that the result obtained is independent of &:. 8. 07

9. 90 10. (A)-pgrt;(B)-pgs;(C)-prst;(D)-ps

1. A shell of mass 4 kg moving with a velocity 10 m/s vertically upward explodes into three parts at a

height 50 m from ground. After three seconds, one part of mass 2 kg reaches ground and another part
of mass 1 kgzg]is at height 40 m from ground. The height of the third part from the ground is:
=10 m/s

Lgkgawmmwmawfmwaﬁsﬂ? 10 m/s & I ¥ 7T HA 8T 50 m B FaTs W AT |

TT O 81 3sec. B qIG, UH WM 2 kg SHIM W UgTA 8 Tl TERT 9RT 1 kg S & 40 m 3R © |

TR 9T B S | Sars s8R [g =10 m/s? ]

(A) 50 m (B) 80 m (C*) 100 m (D) none of these S8 ¥ TS &l
Sol.  After 3 seconds centre of mass should have a displacement

3IAPUS ® 91 SIAM D5 Udh [ARATTT TR

1
S=10t- —gt?
29

=10x3— %x 10(C)?

=30-45=-15 from 50 m height 50 m &I HaTs A
So yem = 50 — 15 = 35 m from ground eRTqA |
also  Yom= My, +MyY, + MY,
m, +m, +m,
_ 2x0+1x40+1xvy,

4
= y3=35x%x4-40
= ys = 100m

35
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Sol.

A disc of mass ‘m’ and radius R is free to rotate in horizontal plane about a vertical smooth fixed axis
passing through its centre. There is a smooth groove along the diameter of the disc and two small balls

of mass g each are placed in it on either side of the centre of the disc as shown in fig. The disc is

given initial angular velocity wo and released. The angular speed of the disc when the balls reach the
end of disc is :

m SFAM TA1 R 01 @1 U Gl 39 = 9 O dTell HEieR e e & aRd: &fds 9 g
zﬁmww%wﬁiﬁmzﬁaﬁﬁwwﬁwmm%‘awngﬂmaﬁuwmaﬁﬁaﬁaﬂﬂw

Thdl $ b P UG QiFl IRB TR IE B | Thdl P IRMRIB B0 I wo fIT WA B den vre fIAT
ST & | 99 g fHRI W uged © 1, el B BIONF 9 BN —

N

g x Do 2w, g
(A) 5 (B%) 3 (C) 3 (D) 2
Let the angular speed of disc when the balls reach the end be .
AMT 99 . fFIR R ggeRil 8 99 gl B B a1 o 2 |
From conservation of angular momentum PIofT AT B ARET F —
1mR20)0= 1mR2(0+ MR2 o +R2 wor 0=
2 2 2 3

COMPREHENSION g7 : 2

To find focal length of a concave mirror using u-v method, for different u, we measure different v, and

thus we find f using mirror’s formula 1 = l+1 .
vV u

In this experiment, a concave mirror is fixed at position MM’ and a knitting needle is used as an object,
mounted in front of the concave mirror. This needle is called object needle (O in fig)

< AV4 > M’
First of all we make a rough estimation of f. For estimating f roughly, make a sharp image of a far away
object (like sun) on a filter paper. The image distance of the far object will be an approx estimation of
focal length.
Now, the object needle is kept beyond f, so that its real and inverted image (I in fig) can be formed. You
can see this inverted image in the mirror by closing your one eye and keeping the other eye along the
pole of the mirror.
To locate the position of the image, use a second needle, and shift this needle such that its peak
Coincide with the image. The second needle gives the distance of image (v), so it is called “image
needle” (I' in figure). Note the object distance ‘U’ and image distance ‘v’ from the mm scale on optical
bench.

/\
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Parallax: — Figure shows top view of the optical bench

Suppose image needle (I') doesn’t co-insisde with image (l), the image is farther from eyes as
compared to the image needle (I') as shown. If we shift our eyes to the left, the image (l), which is more
distant from us, will appear to move to the left of the line of sight and if we shift our eyes to right, the
image (l) will appear to move to the right of the line of sight. This shifting is called parallax. To remove
this, we shift the image needle (I’) towards mirror, such that it exactly co—inside with the image (1).

u-v fafY & gRT rade TUY @ WEw T A F B o u B - 9 B g v @ - AM @ 9o aRa 2

a:maﬁm'\rﬁ%=1+l S ¥ P g o e 2
\ u

9 A # T aadt gy Refd MM’ wR ReR @ don efaddt gUv & WrHw Rerd g8 &1 avg & WU H Ugad $Rd B | T8 s
%] g3 weana & | (O o ¥ uefRfa 1)

ik

Image U”

1
e - e —
I’

Image

needle ||| OPiect
needle

D e
v N MY

Fdged g9 &1 Foar quid ed B | f & dod auie & fog freer TR W @ Rea oxg &1 (FF & 9w9) dewr ufifeg 993 71
R Rerd avg 1 gl 3 T Bled O b IRIER T B B

o g g8 B f & o T@d B | A% 39T aRafds den Soer ufafewd (1) 99 8 1 &9 1O Ud 3 @1 9 dl g @
YT B ga B IR @A Y U H 3H Soo U B 3@ Fhd ¥ | IR H Rafy a1 aled a1 & fow 89w
feioe 93 @1 ugad wed 2| 91 39 G BT 39 THR JaRYd axd & & g9 Rk ufife | durh g 21 e g3
gfafem ot g #1 quih 2 o 9 wfafdw g (I) Fed 21 yeilRie 977 . mm e @ 9xg @ g8 (u) den ufifee @
(V) @1 e R B |

o R eIRe 79 BT $UN g ST W B |

TE W e ufife ag (') o & o Gurd € 2w, sk g8 (1) @ gern § oifel @ gd afe 98 W
a1 B 1 If 59 T offw @1 S SR uRRenfi #vd R 99 gAY 989 e i W Refy wfafew (1) 3w Y@ & il i)
TR A gl WA B e IR ' 'R off@ 1 SRl &R ufieenfia #Ra @ 99 ufafee (1) g Y & Sl e wifa R
B3 Tl BT B | T8 IRRTUS o ShEelldl 8| 39 X b & forg 89 gfifers g8 (1) o <dv @) iR 39 yeR ufoeenfd
Fxd & & 78 udfew (1) & T1u S T 7|

/\
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Sol.

Sol.

Parallax aries due to :

(A) Defect in the observers eyes

(B) The object and the image needles are not parallel

(C) Our eyes are not in the line of object and image

(D*) The image needle is not placed exactly co-insiding the image
/9 (parallax) @ e gxft 2

(A) Y&t o offE # AW B HRO

(B) axg Ton wfafdw & ol & 89 @ ®Ro

(C) 391 oifm & gvg @ ufafe=y @ Y@ & 981 81 & PR

(D*) ufafers g3 ufdfes & e e T € 8N & HR

It is clear from the passage that the parallax arises if the image needle is not placed co-insiding
the image.

T A TE W & & T ) e o B 8 o ufafdw qg ufafds @ A e T8 |

In an obseravtion, if we shift our eyes to left, the image (I) appears to move to the right of the line of
sight. To find the image distance ( to remove prallax) , we have to shift the image needle (I') :

(A) Towards the mirror (B*) Away from the mirror

(C) Perpendicular to the principle axis (D) No need to shift

Yeror ¥ I & TR off@ B Sl iR farenfia wxa ®, 99 ufdfem () 39 Y@ @ i SR Wi @ear gen wlid gran 2
i g 9 9 B fog (T B R I S o) w9 wfifew g (1) o1 e eiw favenfa o |

(A) g @) 3R (B*) gdr & ®

(C) 9= 31e1 & orvaaq (D) fazenmus @t oIS smaegdar &

l—

From these observations, we can say that image (I) is farther from mirror, as compared to the image
needle (I'). So to remove the parallax, we have to shift the image needle (I') away from the mirror

39 Ve ¥ B ®E wed g 6y (1) <o 9 ufifes g8 (') & g 3 ¥ 81 o o9 & ¥ ¥ B forg &
gfifeg g3 (I') &1 i & R ufoRenfid &va 7|
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Sol.

Sol.

To find the focus distance of the concave mirror, for the different values of object distances (u1, uz ... un),
the values of image distances (v1, vz ..... vn) are measured. We mark us, Uz ..... Un ON X-axis and v1, vz ..... Un
on y-axis. Now draw lines joining u1 with v1, uz with uz .... un with v as shown in figure. The focus distance of
the mirror should be

IFaTA UV B B W A FA B g a7 B g2 (U1, U2 ... Un), B A== = & fog ofafes gl (vr, va ...
Vn) @ R=T—f=1 A9 &7 9109 HRA B 1 89 X-3FE W U, U2 ..... Un T Y3187 TR V1, V2 ..... Vn®l yelRid %d 21 39 Ut Bl
V1D L, U2 BT Vo 190 ... TAT Un BT Vn® A1 SISHR Eied & |

\'

u, u u, u,
u
(=10, —10) Vi
V2
V3
Vv
(A) 5 cm (B*) 10 cm (C) 20 ém (D) 15 cm

(f, f) = (<10, —=10) = f=-10 cm.

Figure shows the part of a hemisphere of radius (R) = 2m and surface charge density(c) = 2e0 C/mZ2.
Calculate the electric potential (in volt) at centre O.

o # =1 (R) = 2m & STl &1 9T ST =1 8 | SHGT g A% ¥9@ (0) = 20 C/m2 8|
O R Iz fIwg (dree wa19% #) A Y |

—_ -

l
A=
0
Ans. 1V
Consider a ring at angular position 6
Charge on ring dq = ¢.21R2.sin6d0
oy Rafd 0 R 9o o9 W
Jag R A dq = 6.21R2.sin0dO
dVv = 1 d_q
4ne, )R
= R §ino do
So
Net potential at centre O P O W g fa9a
GR nl/3
V= [ sinodo
S 0
- oR [Cose]n/s = oR _ 2¢e,x2
2¢, 0 4¢, 4¢,
V=1V
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7. What amount of heat will be generated in the circuit shown in the figure, after the switch Sw is shifted
from position 1 to position 2?

o ¥ fowr gRuy & Raa Sw T Rafd 1 ¥ Rafd 2 ® HaRd &= R ST~ &1 &1 719 R BRI

?
L‘ Sw
v 1
]2
(L | |
gl I'g,
Ans. Q= %ngz. It is remarkable that the result obtained is independent of &:.

Q=%ngz.u‘s'wméﬁam%ﬁswﬁ?ﬁ@tﬁvmaéww%l

Sol. When S is at position (A)
o9 S Rafa (A) R 2

12
44q
1] |
1] 11
By kVL gR1
PR
C
g=(e1—e)C (A)

2
Energy stored Sifer el = %0(81 — &2)? =;_C

When switch 'S' in at position (B)
19 Ra=a 'S' Rafd (B) =) &

—(q+Q) 9+ Q
ey
c
11 5
81IIQ g
By kVL €RT;
g1 = qEQ Put qfrom (A) (A)¥ g W
g = (81 —82)C+Q
C
Q=8C e (B)
2
Energy stored Siferd it = %

Work done by battery &1
I8 &1 ERT fHan T B
W =¢1Q = g1e2C

Heat produced IS0~ &T;
H=W-AU

H = g1e2C — (Ur— Uj)

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = e e 505255 5555 | CIN: UB0302R12007PLC024029




Ans.
Sol.

Sol.

2C 2C

Put Q and q from (A) & (B)
(A) T (B) A QAT q T W

2 2
H = g1e2C — {M—q—}

H= 1 Ce2?
2

A uniform smooth and solid sphere of mass m = 2 kg is in pure rolling motion on smooth surface as
shown velocity v of the centre is 0.7 m/s. Find maximum compression in spring in cm.

s T |HM o1 Mol $ @I m = 2 kg B, S IURIFAR SFAME ds & 97 v = 0.7 m/s A =i
{de W gg el i dRar 2 | R A sfdewad Eied (em #) 9 S |
1 1

v=0.7m/s
@ k = 200 N/m
=—kx

\/7 07——x07m 7 cm
\J20

The speed of sound in a mixture of n1 = 2 moles of He, n2 = 2 moles of Hz at temperature T =9L52 Kis

07

n % 10 m/s. Find . (Take R =2?5 J/mole-K)

| (R= 2?5J/mole—K)

Ans. 90
v= [1RT
M
M = 4x2+2x2 - 3g
4
Y= 1+z=1+M:§

f 2x3+2x5 2
3 25 1000 972

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = e e 505255 5555 | CIN: UB0302R12007PLC024029




10.

Match the column :

Column-I Column-lI

vy)

(p) Speed of component travelling wave is portion

Z
~|E
-
<[
AYNANANY

Two strings each of length ¢ and linear mass AP will be \/f
u

density u and 9y are joined together and
system is oscillated such that joint P is node
T is tension in the strings. A and B are fixed ends.

(B) 3 p 9

14 p /
Two strings each of length ¢ and linear mass
BP.
density u and 9y are joined together and

system is oscillated such that joint P is antinode.
T is tension in each string.A and B are fixed ends.

(q) Speed of component travelling wave in the

AT

portion AP will be more than that in portion

(C) Al_¢ ¢ IB (r) Frequency of oscillation of the system AB
| =) |
can
P is the mid—point of the string fixed at both ends. be 2% T
uw
T is tension in the string and p is its linear mass density.
A 5 B

o) 2 /2 (s) Frequency of oscillation of the system AB can
T is the tension in the string fixed at A and B is free be 4% ik

uw

end. P is mid—point. p is its the linear mass density.
(t) Wavelength of the wave in the portion PB

can be %
=1 @1 gofera iR :
- -l
A B

(p) AP 91T # HaRd TR gcd & ard

Fgﬂm
n

AT

(A)§ u 9
¢ p ¢
¢ TS AT I SIHE Il

ud 9u N 1 TURAT TH T A ! 8
qeN BRI 39 UHR e IRl § b I

P < & T, SIRAT # a-ra 2 | A den B Rer
(STea) RR & |

vy)

(q) AP 91T # aRd TR "geH! B aTa 91T BP

C
~|E
-
<[
AYNANANY

( TS qAT W SAHE T p G 9p B ¥ GaRd a7 "ed P o A e B B
3 SINAT U g 9 eI g% © aU1 e 9
TR e ol & b g Po<= 8 T,

SIRGT & a9 8 1 A T2 B ReR (Sreaq) RR 7|
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©) | P | (r)WAB?ﬁaﬂaﬁmﬁr%I
n
Pl Rl & 3¢t S @1 7w fa=g B RREGIR
TSR # G919 8 TAT p $9H YT GFAM °9d © |
A3 2 B 1 [T
@) 3 2 (2 (s) frera AB & 1o @1 amgfy i
n
AJ dfl FTBRR & gad ST A a9 TR | P B FHh 2 |

" g 81 p 5991 Y& S| g 2 |
(t) PB 9IiT # &R @) aRed % & qH B |
Ans. (A)-p,qrt;(B)-p,as;(C)-prs;t;(D)-p,s

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = e e 505255 5555 | CIN: UB0302R12007PLC024029




\_PHYSICS /

Resonance®

Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2021

DPP

Course : VISHESH (JD)

DAILY PRACTICE PROBLEMS

NO. C9 TO C10 | i

DPP No. : C9 (JEE-Main)

Total Marks : 57

Max. Time : 38 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.19 (3 marks, 2 min.) [57, 38]
ANSWER KEY OF DPP NO.: C9
1. (B) 2. (B) 3. (C) 4, (D) 5. (D) 6. (B) 7. (A)
8. (C) 9. (C) 10. (C) 1. (D) 12. (B) 13. (C) 14. (©)
15. (C) 16. (C) 17. (A) 18. (A) 19. (B)
1= A wire is bent in a parabolic shape followed by equation x = 4y?. Consider origin as vertex of parabola.
A wire parallel to y axis moves with constant speed 4 m/s along x-axis in the plane of bent wire. Then
the acceleration of touching point of straight wire and parabolic wire is (when straight wire has x
coordinate =4 m) :
TP TR B WRIAITHR MMET H AST ST 8 rAd! AHDROT x = 4y? § | A Raed BT Y JaAfag W
2l ydd S FAR TP IR X & B IR s 8¢ aR & a1 ¥ Fgd a1 4 m/s 9 Tl & a1
WRATATHR TR T Y TR & TS fd=g $HT @ROT B, (9 WY IR $T x s =4 m ) :
vy B
4 wire AR
I\ > X
A) = ®) ©)2 0) 4
2 4
Sol.
X=4y?
dx _ g, Y
dt dt
Vx =8y Vy
Vx=4
ax=0
0 = ax = 8[y.ay + V2]
-y ay= V%
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Sol.

v

y

o= ey = 1
64 ' 64 x y°

lay| =

at y=1 = |ay|=

y=1m = |a=

I

There are three concentric thin spheres of radius a, b, ¢ (a > b > ¢). The total surface charge densities

on their surfaces are ¢, —G, G respectively. The magnitude of electric field at r (distance from centre)
suchthata>r>bis:

a1 a,bdATc(@a>b>c)d T Idal Fd=d Ml 8| IAD! Ad8l W Bl TGO A Td HAL: G,
—c TN B B I rgy (S8 a>r>b) W fFgd &7 @ dwuar & R 2 —

o ~ (a2 +b?) (D) none of these 79 | ®Ig 7T&T |

r

°_ -3 (C)

r €

(A)O (B)

0

+c
Electric field at a distance r (a > r > b) will be due to charges enclosed in r only, & Since, a sphere acts
as a point charge for points outside its surface,

rl W fIEA &3, 39d rd a<x RAM (a > r > b) QT & BRI B T W & dex Rafy g &
forg, o favgad emawt & TRE TR F_d & —
kQ, kQ, _ k

"o 450 = (0% 4nc? + (- 6) 4nb?) = —(c? —b?)

r r r gof

E=

The equivalent resistance of the network shown in the figure is :

g W 9y &1 g ufRg 2 |

(A) 3R/7 (B) 11 R/5 (C*) 5 R/1M1 (D) none of these
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4.xn

A disc of radius R has a light pole fixed perpendicular to the disc at the circumference which in turn has

a pendulum of length R attached to its other end as shown in figure. The disc is rotated with a constant
angular velocity . The string is making an angle 30° with the rod. The angular velocity o of the disc is:

R froar @1 =wadl 31 aRfY R =l & aWad U gl B el 8, forg® gk R A4 R a=1E 31 I
dAreds FETgaR 1 8 | Fadl @1 19d dofR 97 o @ gard € | =0 o | 300 % HI0T 9 8 | Fdha

BT PN T 02 :

1/2 1/2
\/gg \/g g g 1/2 X 29 1/2
A) | —5— B) | 5 ©) | == (D%)
R 2R J3R 33 R
Ans. (D) The bob of the pendulum moves in a circle of radius (R + Rsin30°) = %
Force equations :
(O]
N
30° Tcos30°
Tsin30
mg
Tsin30°=m (%} o’
Tcos30° = mg
2
= tan30°=§mR -1 = o= 29 Ans.
2 NG 3V3R
(D) dreid & Terd @ gaig T @ fsar (R + Rsin30°) = %
(O]
N
30° Tcos30°
Tsin30
mg
AHHRT A
Tsin30°=m (%} o’
Tcos30° = mg
2
= tan30° = SoR_ 1 - 0= |9 Ans
g 3 3J3R
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Sol.

Sol.

Sol.

A particle is projected with speed 10 m/s at angle 60° with the horizontal. Then the time after which its
speed becomes half of initial -

TP HUT B AfdT ¥ 60° BT TR 10 m/s DI =1el A veifia fhar S & o RIS =l &) e =t 8

¥ foram ™ 9=y B8R —
1

(A) 3 sec. (B) 1 sec. (C) V3/2 sec. (D*)

u cos60° = 5, Vy = u sin60° — 10t
V2 = (u sin60° — 10t)? + (u cos60°)?

2 2 2
L T I
4 2 4

1043

= 10t = ——
2

t:ﬁ
2

«/3_’/2 Sec.

Two particles are projected horizontally and simultaneously from top of a tower in mutually perpendicular
planes with same speed 30m/s. After how much time their velocity vectors will be at angle 60° from each

other.

TH AR & MY S FO1 RER a=9aq dd § 30m/s B FHAE A1 | T A1 Afderd: gafta & s
2| fram a9 vTarq S I AfY TEh g W 60°d BT W B |

(A) 1 sec (B*) 3 sec (C) 4 sec (D) 5 sec
U, = 30i v, =30i — gtk
U, = 30] V,=30j—gtk V.V, =V,v,cos60°
Solving thiswe gett=3
U B B R BH UTK HRd B t=3
Final image of point object 'O’ formed by the combination is located :
fig avg 'O'® Hare gr1 Afa siftw ufafds @ Rerfa grf |
n=t \"%2 R n=3 n=t \M%2 K n=3
Q L. 0 .
20cm :Ocr:s Principal axis 3 W e
Radius of  — 3 S 3
curvature=20cm R R
R =20cm R

A*) On plane surface

B) at a distance 10cm from plane surface
C) at a distance 30cm from plane surface

E) at a distance 40cm from curved surface

A*) G T8 W

C) 99dd g ¥ 30cm T W

(
(
(
(D) at a distance 20cm from curved surface
(
(
(

(D) 9 g5 ¥ 20cm T W

(E) 9 U8 | 40cm T W
1st refraction at curved surface

P T8 W 1st vac & forg

v=-20cm
Reflection of mirror,
U §RT WRTaC

u=-30

v =30

2nd refraction at curved surface

P T8 W 2nd JUac & g

v=-10 cm

So, final image from on plane surface.

ara: sifam ufifds w9ad g W 9= |

(B) ¥ a0 T8 ¥ 10cm T W
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Sol.

10.

The correct conclusion that can be drawn from these figures is

for= Rt @ e aren |8 ey @

Hﬁ,ZH

\ I

(A)pr<pbutp<pe (B) p1>pbut p<pe
(Clm =pbutp<pe (D) w1 =pbutpy <p
(A) < pfdg p<pe (B) > pfdeg p<pe
(CHp=pfeg p<p (D) 1 = p g py < p

Radii of curvature of a concavo-convex lens (refractive index = 1.5) are 40 cm (concave side) and 20
cm (convex side) as shown. The convex side is silvered. The distance x on the principal axis where an
object is placed so that its image is created on the object itself, is equal to :

JATA—ITA o= (JUaad = 1.5) B ashal TR IR JFAR HH: 40 FHlo (A ARWB) TAT
20 H¥lo (ST W) & | Il 9 B dfal F Afid fBar T 2 | Jea—39e R g% I x A R & T
2 fora ufafdw, avg = & 991 B x BT AF ® —

@)
——.— ——————————————
& X S
R=40cm R=20cm
(A) 12 cm (B) 15 cm (C*)16 cm (D) 24 cm
L=(15_1) LI N R
Fens -40 -20 80
F,=80cm
Fm=—2 =—10cm
2
r_r 2z 12
Fo T -10 80
feq=—8cm

Hence object should be placed at x = 16 cm, i.e. at the centre of curvature.

s9fery ufafew x = 16 AWM. WR i ashar v W @ FT ARy |

A ball impinges directly on a similar ball at rest. The first ball is brought to rest by the impact. If half the
kinetic energy is lost by impact, what is the value of the coefficient of restitution?
T g foRTTeRen # Rerd R UHaA 8 A THRR B | TIHR B UL Ul QARG W A S
21 Al cgpR & SR RIS Hofl B MY 9HT B BT BRI 8 A1 YITIRAT YOTb BT A RIT BT ?

1 1 1 V3

(A) —= (B) N (C*) N ®) —
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11.= A homogeneous plate PQRST is as shown in figure. The centre of mass of plate lies at midpoint A of

Sol.

12,

segment QT. Then the ratio ofg is (PQ=PT=b;QR=RS=ST=a)
T T wic PQRST fRETHAR Ja/@) T8 2| ©ic & S99 o QT 91 & 7 fg A W) & | 09
<RI %% —(PQ=PT=b;QR=RS=ST=a)

a2 ©) 2

S
If centre of mass is at A

T B ATR 2 |

atc 2 =cslabsine1 b sind
2 2 3

b 13
or —=,|—
a 4
Three point masses are arranged as shown in the figure. Moment of inertia of the system about the axis
0O Q' is :(passing through its plane)
T g som REgaR a9RIfvd &=d g1 38 0O’ & ANy Fer &1 Se@ el & (¥ ad 4

TOIRd §Y) —

0
m
a 30° a
a
m m
OI
2
(A) 2 m a2 (B*) % (C) m a2 (D) none of these T & PT$ &
a 2 a 2
I=m(0)+ m[—} +m(—}
2 2
2
1= ﬁ
2
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13. The moment of inertia of a door of mass m, length 2 ¢ and width ¢ about its longer side is

m SN 2L TS TATL ST S SRATol Bl 9 Yoll & URd: STscd Mol 8 —
11me? 5m/? m¢?

A B C* —— D) none of these A BIg T8N
(A) >4 (B) o4 (C) 3 (D) ERL 3
Y
fl
B : A
|
Y
Sol. !
C : D
1
IY'
2
(C) I (about YY"y = M~
12
2
(€)1 (YY'® uRe: )= %
Using parallel axis theorem :  (AHT=<R Wl & T )
2 2 2
I(about AD) AD & TRe:= M MO = M A,
12 4 3
14. A uniform disc of mass M and radius R is released from rest in the shown position. PQ is a string, OP is
a horizontal line, O is the centre of the disc and distance OP is R/2. Then tension in the string just after
the disc is released will be :
M Se@E den R 351 &) 98wy gl & RErgaR erst odn 8| PQ = 8, OP &fas Y@ , O &
H1 d%, 7T OP = R/2 8, @1 T&chl Bl Bled & R 918 I=AT § qd 81 |
Q
(A) % (B) % (C*) % (D) none of these $TH ¥ PIg &l
Sol. [C]

Applying Newton's law on centre of mass O

Mg—-T=ma {a = acceleration of centre of mass}
t=1Ia, about centre of mass

mg

2
TR _ MR

2 2

Also a= Eoc
2

from above equations T = 2%

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




Hindi

15.

Sol.

O @ M &< W Fed & FIH &+ W

mg
Mg-T=ma {a=<Sa&A™ B B AT}
t=lo gogHM = & IR
R MR?
QL

T—:
2

a=Aar a= (0}

N |0

TR P FHROT G T = 2%

A uniform thin rod of mass ‘m’ and length L is held horizontally by two vertical strings attached to the
two ends. One of the string is cut. Find the angular acceleration soon after it is cut :
TH m STAM TAT L o918 & B¢ B Q1 ofgad SR gRT &fas dewrn a1 8| SN fHaRt & @eft 2 |

I T SR BT PIe fa S A1 SR e & R 918 BV @ROT B
g g « 39 29
A) = B) = CcH = D) =
(A) oL (B) 3 (C) oL (D) 3
(C) Immediately after string connected to end B is cut, the rod has tendency to rotate about point A.
Torque on rod AB about axis passing through A and normal to plane of paper is
RR B SN & digd & R Tvar B8 @ W R A RR & aRa: golg i A 21 ss w1 A
qRT 31T B URT: TAT BTN & TA b Ade g1 STE! B |

m¢? 0 3g
o = mg — - a=9
3 2 2/
Alternative  dofeus
yIr7Irriing [llll([[[[/
|
Tﬂi :
2 '
1
A LB
v mg

Applying Newton’s law on center of mass
e &1 W &8 R T W)
mg-T=ma .. (i)
Writing © = Io. about center of mass

B d IR 1= [a o W

¢ _ me? y
T 3 12 (i)
Also a = goc (1))
From (i), (i) and (i)  =FH®=1 (i), (ii) T (iii) #
- 39
o= =2
2¢
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16.

Sol.

A uniform disc of mass m and radius r and a point mass m are arranged as shown in the figure. The
acceleration of point mass is: (Assume there is no slipping between pulley and thread and the disc can
rotate smoothly about a fixed horizontal axis passing through its centre and perpendicular to its plane)

SHIE m d 31 r H 7P FHEY gHhdl R UH fg s@EE m AR gaRed B | g semE @
@R 2| (I8 WA fF gell g gm1 & 7eg $Is A 81 & Ud I 390 d= 9 UIRd 9 39 dd B

g Rer afdst oter & aRa: e ofor & g7 wadlt B )

r

®m

m

mg
Let a & a be linear
AT a TAT o AT bl B IGF 9T IV R 8

and angular acceleration of disc respectively

asro e (i)
Torque about centre of disc

FHdl B Hw © URG: I MM

7= la

mgr = (%mr2 +mr2j a

mgr = gmrza ......... (ii)

From eqn. (i) & (ii)
JHEROT (i) T (i) |

mgr = §mr2 a
2 r

=29
3

= a

(D) none of these 7 | ®I3 &l
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17.=

Sol.

18.

19.»

Sol.

Figure shows an arrangement of masses hanging from a ceiling. In equilibrium, each rod is horizontal,
has negligible mass and extends three times as far to the right of the wire supporting it as to the left. If
mass mas is 48 kg then mass m1 is equal to

o § B | dcd gU FUAMI $ AR YR B | AR H U B AN 8, 3P AN A0

2 T AR | dcd gV fog 9 Ini o 9 Ry & AW Y et ) A =@ ma, 48kg B A1
SHE My IRIER B

= 0 =

m, m,
(A*) 1kg (B) 2kg (C) 3 kg (D) 4 kg
mzg. 1=m1g.3 — mz2=3m;
—>4mig.3=m3g—->ms=12m1

—>16mig.3=msg— m1=%=1kg.

A uniform rod of mass 6M and length 6l is bent to make an equilateral hexagon. Its M.I. about an axis
passing through the centre of mass and perpendicular to the plane of hexagon is:

TP 6M SIA AT 6/ AT B Th A B DI AISHR Y AHAYCYS I9-IT ST 8 | SHDT SAAH dw
¥ TTORA dTel TAT TS b T b ofaq AT B URd: T Mol B |

(A*) 5ml? (B) 6ml? (C) 4ml? (D) mI?/12

A spring block system is placed on a horizontal surface so as to just fit within two vertical walls. The
spring is initially unstretched. The coefficient of restitution for collison is e = % The block is pulled to

the left by a distance x = 1cm and released from rest. The time between second and third collision of
the block with the wall is
e T <ife Fer ads eRTd R 59 U6R W1 & % I8 Q1S9 JaRi & Hed b1 gen Iedl B

URW H fRETaR ﬁﬁﬂﬁﬁ?@mﬂﬁ%lmiﬁmgmﬂwwiﬁe=% 2| e BT 9R)

IR x =13 @ T I$ drar Al 2 R Rermawen | v faan 9@ g1 SR @& 919 <fd B g
AT A TR & 7 o FHI BT

K
—— s sss5 80— M

T T

m . m n |/m n |/m
(A) 2n * (B)ﬂ\/; (C)E * (D)Z\/;

Time period is independent of amplitute in SHM. Hence the time between 2nd and 3rd collision is %

LPLLLLLANAN

N

where

AR 3MMad T H DI AW W WA § |aﬁ:§ﬂﬁaweﬁﬂﬁmzﬁé‘lﬂﬁw%%aﬁ

T=27't\/E
k

Time between 2nd and 3rd collision is
a8 qon N TR @ g & 9 R

T \/H
t= — =gn.|—
2 k

/\
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C9 TO C10 | i

DPP No. : C10 (JEE-Advanced)

Total Marks : 42 Max. Time : 30 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.2 (3 marks, 2 min.) [06, 04]
One or more than one options correct type (‘—1’ negative marking) Q.3 to Q.7 (4 marks 2 min.) [20, 10]
Subjective Questions ('-1' negative marking) Q.8 to Q.9 (4 marks 5 min.) [08, 10]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C10

1. B) 2 A 3. (A) (B)(C) (D) 4. (B) (C) (D) 5. (A)B)(C)
2t 252
> T _(m+3) pe’A
6. (A)(B) (D) 7. (A) (B) (C) 8. i= R [1 -e 3RCJ 9. E—T e

10. (A) p.g,s (B) p,g.rs, (C) p,g,s (D) p,a.,

1. In the post office box circuit, 10 Q plug is taken out in arm AB and 100 Q plug is taken out in arm BC. If
the unknown resistor is kept in melting ice chamber, 600 Q resistance is required in arm AD for zero
deflection in galvanometer. Now if the unknown resistor is kept at 100° C ( steam chamber), 630 Q
resistance is required in arm AD for zero deflection. Temprature coefficient of resistance of the
unknown wire is :

tree sifftes dfe aRwer 3, o AB @ 10 Q & Goht o sem BC & 100 Q &) 5o arex Frored o ¥1 ARk T arsmal
Ry @1 e gy ®& A @ Wil B den ek d oy fadw % fo yom AD d§ 600 Q @
TR B rawdar ¥ | Ik o orea ek @1 100° C wR (W9 %) @ W ¥ | @9, 3 fady @ fory qem AD % 630
Q 9fRg $ JMaegesar el 8 | 3T AR BT UfRIg A9 IO BT A A1 BRI —

P

A _ 100(3'21800:10818?31000 c
zﬂ| / unknown resistance
5000 2000 2000 | 1000 500
R irLl (3rsTTa wfaRre)

20

Rop oot | 1¢
[
A

El, - —a—
jp— K ! |
/?: I KE?G
+ 1
—
[
C B
(A)25x10%/C°  (B*)5x10%C° (C)7.5x10%/C°  (D)8x10*/C°
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Sol.

Sol.

Sol.

P _R _ 10 _ 600

Q X 100 X

X =6000 Q

For second case fedra Rafa & v

P_R :>£ =@:>X=6300Q

Q X 100 X

Ri=Ro ( 1+« AT)

6300 = 6000 ( 1+ o (100))
«=5x10"*/C°

S1 & S2 are two coherent sources of sound having no initial phase difference. The velocity of sound is
330 m/s. No minima will be formed on the line passing through Sz and perpendicular to the line joining
St and Sy, if the frequency of both the sources is :

S1 M S; Wi & Q1 Faag wa § e g RS HoR I 21 & &1 37 330 mis 2| ARk Sz
H IORA grell JT S1Ud S P AT arell Y@ & e N R $rs W) s 9 99, @1 IE Sal @

C’ﬂ'l_g[ﬁf N

p 1o
3m!
IS 2 SEU
S2
(A*) 50 Hz (B) 60 Hz (C) 70 Hz (D) 80 Hz
For minimum,
A
AX=02n-1) =
X = (2n )2

The maximum possible path difference = distance between the sources = 3m.
For no minimum

&>3

2

A>6

f:!<ﬂ:55
Y 6

If f<55Hz, nominimum will occur.

At displacement nodes in sound wave : &afy TR @& fore faemu fARo< & BT —

(A*) Displacement amplitude is minimum (B*) Pressure amplitude is maximum
(C*) Sound intensity is maximum (D*) Particle speed is minimum

(A*) faReITos &1 I <AaH (B*) T & AT IffAmaH

(C*) eafy &1 fadr srferpaa =i | (D*) YT B ATl ATH B |

At mode amplitude is zero. There is phase diffrance of n/2 between displacement and pressure wave
equation. Node is equilibrium position of particle having maximum speed and maximum intensity.

/\
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Sol.

Consider a fixed wheel of radius R. A small wheel (in the form of a uniform solid disc) of radius r is
performing pure rolling on periphery of bigger wheel. Centers of bigger wheel and smaller wheel are
joined by rigid rod such that smaller wheel can rotate freely w.r.t its centre. Rod joining the centers is
rotating with constant angular velocity wo. Whole situation is shown in figure.

Choose the correct option(s) : (Use R = 4r)

R o & e ReRr ufed R g a=a 21 r B3 &1 U« Bier ufdar (Td 999 &9 | 3 adhal &
wY ¥) g3 Ufed # gReN W Yg Al A IR @ § | I3 UI TAT B Ufed B d TP 3G B8 GRI
9 UBR SISl 1 B 6 Biel Ul sHe B b e WaSdgdd guiK R GHdl § | Dl Dl GAle
arell B Fad dofRr 97 wo A gl o= & 2| el Rercht form # welRfa 2 |

T8 fadeu/fAde o1 799 HINY | (R = 4r BT START N |)

A) Angular velocity of smaller wheel is wo
B*) Angular velocity of smaller wheel is 5wo

C*) Kinetic energy of smaller wheel is ?wzmg , Where m is the mass of the smaller disc.

(
(
(
(D*) Radius of curvature of the path of the particle which is lying on the circumference of smaller wheel

and at farthest distance from centre of bigger wheel is 1%

(A) BIC TRy BT BIONT AT o 2 |
(B*) BIe ufed &1 HIofiar a7 5o B |

(C*) B ufRd & T St §mr2mg,%|aﬁmaﬁémmamm%|
(D*)‘a‘féu%ﬁa%uﬁ%ﬁwﬁ%wsﬁa@_q%ﬁa%aﬁaﬁw@w@w%,Er%aw%lvm1%%‘l

r

(O] (R'H')

®,r = wo (R+r) = 1= 5wo

1 1( mr?
K.E. =Em(m0(R+r)z)+§[ 5 Jmf
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| VA=20)1r= 10 ol

A
l e, AT = 2505

— 3007 = 100)
p
_tor
P=73
COMPREHENSION

A small block of mass m is fixed at upper end of a massless vertical spring of spring constant K = ?

and natural length "10L". The lower end of spring is free and is at a height L from fixed horizontal floor
as shown. The spring is initially unstressed and the spring-block system is released from rest in the
shown position.

U BICT &iid HET S m 8 $96] Udh REM SHefeR B8 & S0 R )R Rer (fixed) &R < 2|
ﬁdﬂ?ﬂﬁdﬂﬁﬁiﬁK=@%amu@%iﬁmlé'mu%ﬁdﬂzmﬁwﬁvgﬁ%awﬁwaﬁﬁm

T A REgaR L3a ® & | R ars 3 o= &= g8 & don R <t e &1 fRm 9 Remgar
& TS R | 7o o oam 2

S |1oL
L

Horizontal floor

Choose the correct option(s) :
AE B BT TAT DI |

(A*) At the instant speed of block is maximum, the magnitude of force exerted by spring on the block is
mg.

(B*) As the block is coming down, the maximum speed attained by the block is %/gL
(C*) Till the block reaches its lowest position for the first time, the time duration for which the spring

. . m |L L . 1
remains compressed is —, |— + |— sin”'—
4\ g 49 3

(D) None of these

/\
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Sol.

(A*) 599 &1 R &Aid B a1l AfdHTH BFl S9 &0 R R gRT i R RIA g &1 gR¥vT mg
BT |

(B*)m@ﬁzﬁﬁﬁ%rmw%aﬁmmwaﬁwwg@ﬁm

(C*) <if®d & dgeh IR f=aa Refd 9@ ug=m d& Ru |awaicRTa %\E +\/% sin—%a"cﬁ?#tﬁﬁ;a
&l 2 |

(D) T & ®Ig TE

(A) When speed of block is maximum, net force on block is zero. Hence at that instant spring exerts a
force of magnitude 'mg' on block.

Tq e B A ANHAH B e IR IR 9 YA & I I &0 RN =id W mg IRAT BT I
A |

(B) At the instant block is in equilibrium position, its speed is maximum and compression in spring is x
given by kx = mg e(A)

From conservation of energy

T & AR & &1, i B drel IMAHTH RN q1 39 &1 R § ddied x & fog

kx =mg e(A)

ol ERET A mg (L+x)=% kx2 + %vamax .... (B)

from (A) and (B) we get vmax=%JgT . (A)d (B) ¥ Vimax = ngT .

k
(C) Vimax = %JgT and o = \E =2\%

A= _Vmax = EL
® 4
Hence time taken t, from start of compression till block reaches mean position is given by

e e & UR™ ¥ < g1 71 Rfd 9@ ugeq # foram wn w99 t f&an < 9 &,

x=Asinoatowhere\_rlTs"'Tx=E

4
to= L sin‘11
49 3
n |L

Time taken by block to reach from mean position to bottom most position is i—n =— |=

® 4\ g
Hence the required time = Ly + L sin‘11
4\ g 49 3

ﬁmmmwﬁ%ﬁﬂﬁﬁﬁ%wﬁaﬁﬁ%mw1w2i:ﬂ L

4w 4\ g
safer amawas @ = & |5 o+ |5 sint )
4\ g 49 3

When free end of spring just touches the ground, the velocity of the block at that instant is 'v'. then
which of the following is (are) true :

S9 R &1 gaa RRT1 3% I 31 Bl B, P BT 97 I f9 R V' 2 d9 T H | pa/aew Aee
T 8

(A*) The magnitude of velocity 'v'is /2gL .

(B*) Block will regain the velocity of magnitude 'v', when compression in spring is %

(C) Block will reach the velocity of magnitude 'v', twice in a cycle.
(D*) Block will reach the velocity of magnitude 'v', four times in a cycle.
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Sol.

(A*) a7 V' &1 gRET L [2gL © |
(B*) =iis, 971 1 uR#T0T ' aift ur o oig R # Aega %%I

(C) <ifd TP TddhR | Q1 IR I BT YRAT V' YT BRI
(D*) <iih U TdhR § IR IR I BT GRHATIT 'v' Y BT 2 1.

&v IL Reference
“““ T PE.=0

v

[77777777777777777777777777777
Position of block when spring just towards the ground

By energy conservation :

LI
mgL = —mv
9 2

v =.2gL

_____ Y S o N

[77777777777777777777777777777 L
Initialy when free end of spring just touches the ground, the block is at a distance of 1 from equilibrium

position.

So block will regain the same magnitude of velocity at the same distance (%} from equilibrium position

in the opposite side.

So total compression in the spring is

+

N
N .
N

/\
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Sol.

| Position of block when
V. m m . .
v L spring just touches the
round
(D) e ?
V. I m m T V.
v I

[77777777777777777777777777777

Block will have a same magnitude of velocity 'v', four times in a cycle.

When spring just touches the ground, take that instant as t = 0 and velocity of block at that instant as v.
Then the time 't' at which block will have the same magnitude of velocity 'v' is(are) given by :
59 f&R &6 T BT Bl 8 A 99 &0 DI t= 0 qAT D BT I IH g9 W v of | 99 98 FFI 't R

B 9 W i & 99 BT GRHE0T V'S FHM B
Given fear 2:

(A) At time instant to, block first time reaches its mean position.
to I W ifd sa weg RAIfy R ygel IR ygadn 2 |
(B) T = time period of SH.M. X *mad I &1 A BT

T T T
A*)t =2t B)t=— CHt=— +2t D)t=— -t
(A%) 0 (B t= (Ct= - +20 O)t=- -t

Block will have velocity of magnitude 'v' at position (A), (C), (D)
(A) for position (A), time t = to + to = 2to

(B) for position (C), time t = 2to + G— toj +G_ toj =%

(C) for position (D), time t = 2to + 2(}— toj + 2tp = %+ 2t

. Position of block
when spring just
touches the ground

______________________________ | ... Mean
\ position

-L---x=L2,v=v

Position of block when
spring has maximum
compression
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Sol.

Sol.

In the figure shown the capacitor is initially uncharged. Find the currentin Rs ( = R) at time ‘t’.
feam W o 4 g | GuIRE FEARE 81 999 't R Rs (= R) ¥Ry # 9RT &1 A9 9argd |
R,=R R,=R

W
[ 5o

AAAAA
VVVVV

. R [
i+, FWWW_‘ :_>_MMM,__II8
€ iE R +
7§ 9%
Applying Kirchoff’s law in Loop1
U 14 fHae &1 | o w®

e—(1+i2) R—itR=0 .(A)
Loop 2 <T@ 2
“i,R+e-J +iiR=0 ..(B)
C

eliminating i1 from (A) and (B)

(A) AT (B) H it BT BEM W

e— 9 _pRreET2R g g 38 _9_3 4Rrog
C 2 C 2
i2 = dq
dt
_ q t
N 3Ce-29 _ 35 dg — da_ _ | o
2C 2 dt 03Ce-29 53RC
2t
or I1 1 In 3Ce-2q) _ t oram 1- 29 _e e
2 3Ce 3RC 3Cs
30 2t q _2t
€ Ty q € 3RC
= |1 3RC =2 =|21€
IO« ( o J =80 (y)
R 2t 2t
from (A)®, 1= 220 = & |4 g 3RC| Aps.i= - |1-e 3RC
2R 2R 2R

The equation of a travelling wave in a uniform string of mass per unit length p is given as
y = A sin (ot — kx). Find the total energy transferred through the origin in time interval fromt=0tot =
% . [You can use the formula of instantaneous power if you know]

i Udhid 18 SR Y B Th GHM SR H HaRd aRT & FHHT y = A sin (ot — kx) §RT & I
%lt=0®t=%ﬁmmﬁwﬁ§ﬁ@ﬂmﬁﬁawmaﬁaﬁl (erma eIl wfed @ G

BT IFIRT HR Ao 2 AT MY T 2 )

The instantaneous power through any point of the string is
& & el Qg 9 oA arel drefre wifad §

p = 4n? f2 A2 uV cos? (ot — Kx).

Atx =0, p= 4r?f2 A% pv cos’ot

n/12m n/12m
Total energy transferred G TIAIRG Sl = J. pdt =4m?PA? v J. cos? o t dt
t=0 0
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10.

Ans.
Sol:

/12w

1+ cos 2ot sin2ot T/12°
= 4R A2V Y j STOOSE G = 2w Ay {t+ }
2 o |
0
_ 262 A2 L 1 ; L — 2£2 A2 T 11
= 2P A’V U | —+—| sin20.—— = 2fE AV | —+—.—
120 20 120 120 20 2
= 22 (”_ZAZ 20 n+3
Ar? K 120
272
E= m Hw A Ans.
24 K

A circuit involving five ideal cells, three resistors (R1, R2 and 20Q) and a capacitor of capacitance
C =1 uF is shown. Match the conditions in column-I with results given in column-II.

faz@ ae® 9 & dfg aeel dd, 9 UfRg (Ry, Rz @2 20 Q) o giRkal C = 1 uF &1 (& 9giRE
oy § FoEgaR s 83 © | W -1 H Raftdl &1 -1 4 & 18 Refoal @ gafea a1fg |

1 1 1 1
30V 10V 20V 12V
Ag—{ }—% B
200 R C=1uF R .
K, : 14V
xX: o

Column-I Column-II

(A) Kz2is open and Kj is in position C (p) Potential at point A is greater than potential at B
(B) Kzis open and K is in position D (q) Current through R1 is downward
(C) K:is closed and K1 is in position C (r) Current through Rz is upward
(D) K:zis closed and K1 is in position D (s) Charge on capacitor is 10uC.
-1 -1

(A) Kegell 8 9K RafiC = 2 (
(B) Ko gell 8 9K RARID R 2 (
(C) Ked= (@) B aK RIRIC R 2 (
(D) Ke9< (@) B K RIRIDWR 2 (

(A) p.g,s (B) p.ar.s, (C) p.a,s (D) p,a.r,s

The state of key Kz has no effect on current through R1 and Rz as well has no effect on charge in the
capacitor. Also position of key K1 has no effect on potential difference between points A and B, that is
Va—Vs =10 volts under all conditions. Hence charge on capacitor under all cases is 10uC.

FHol Ko 1 3@zl &1 Ry T Re 9 SM dTell 91RT UR HIg YA el 81T, T &1 61 FIRT TR a8 W

ff H1E g TE B | Hon Kq @1 Reaifa @1 o fageit Aden B di9 fAvak ® g wwa T8 81, S
f & Va— Vs = 10 volts (@ Rerfomy #) saferd |@aRe wr emaw o+t Rafoi § 10uC 2|

30V 10V 20V 12V
AT 1 TB
% C=1uF §
20Q R, R, D
=K i 14v
P R\JC
Assume the potential at point P to be zero,

When Key K1 is in position C: Va = 16 Volt and Vs = 6 volts. Hence current in both R+ and Rz will flow
downwards.

When Key K is in position D: Va = 2 Volt and Vs = — 8 volts. Hence current through R1 will flow
downwards and through Rz will flow upwards.

A1 fasg PR g =1 2

59 Foil Ki RaIfd CH 8 1 Va =16 Volt T2 Ve = 6 volts SHferd M1 Ry @1 R § 9”1 191 31 3R wanfed
B |

Se @Ol K1 Reifd DH 8 : Va=2 Volt @1 Vs = — 8 volts $afer R1 # 8RT < 1 3R Brf d2m R

YRT HIR B 3R BN |

p) =g B# gorm § AW fava i 2 |
q) R1 & gRT gRT 1T & 3R |
) Ro® ERT ORT $TR B AR B |
s) HeTR= WR M9 10uC B |
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DPP No. : C11 (JEE-Advanced)

Total Marks : 38 Max. Time : 27 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks, 2 min.) [09, 06]
One or more than one options correct type (‘—1’ negative marking) Q.4 to Q.5 (4 marks 2 min.) [08, 04]
Comprehension (*-1' negative marking) Q.6 to Q.8 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.9 (4 marks 5 min.) [04, 05]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C11

1. (D) 2, (D) 3. (D) 4, (A) (B) 5. (A) (B) (C) 6. (A)

7. (B) 8. (D) 9. 5 10. (B)

1. In an experiment the angles are required to be measured using an instrument. 29 divisions of the main
scale exactly coincide with the 30 divisions of the vernier scale. If the smallest division of the main scale
is half-a-degree ( 0.5°), then the least count of the instrument is:

(A) half minute (B) one degree (C) half degree (D*) one minute

TP YA H U SUBRYT §RT BV A0 D TaIHA] Bl & | 39 PR H &I UAM & 29 9 R
9 & 30 YR & IATY FURH © | AR J&I YA BT AGTH AT MY 37 (0.5°) B SRR ®, q9 39
UGV BT ATHD B

(A) 3men e (B) Ud 3 (C) 3 39 (D*) T& e

Sol. 29 division of main scale coincides with 30 divisions of vernier scale

Hence one division of vernier scale = % of main scale = % x 0.5°
o 29 o 1 1 , :
Soleast count=1MSD-1VSD=0.5°- —x0.5°= —x0.5° = —x0.5x60 min =1 min.
30 30 30
Sol. W UM H1 29 WM TERR YA & 30 9T WR FHKRN B |
m:aﬁ?ﬁﬂﬁmwﬂm=%§@ﬁwﬁm=%xo.?
. 29 o 1 1 . :
A g =1 MSD - 1VSD =0.5°- —x 0.5°= —x0.5° = —x0.5x60 min = 1 min.
30 30 30
2. In an optics experiment, with the position of the object fixed, a student varies the position of the convex

lens and for each position, the screen is adjusted to get a clear image of the object. A graph between
the object distance u and the image distance v, from the lens, is plotted using the same scale for the
two axes. A straight line passing through the origin and making an angle of 45° with the x-axis meets
the experimental curve at P. The coordinates of P will be:

e UHIRG & TAN H, Th ax] o1 Rafd &1 Rer v 8¢ va feneft v s<a o9 @1 Rafa 3 aRacs
HRAT & 3R TP faN & oy avg & W< I 3 U Bl AR HRaAT 8 | o F I« T U 3R
gfifew g8 v 99 w6 M1 el R TP A Wl bR IRRET A1 S © | d g A o arell

Gl @], W1 fb x-31e7 ¥ 45° B g1 2, IS 955 4 PR el €1 P fRewrie & :

™ (5 1) ®) . (©) (@, 40 (") (21, 2)
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Sol.

3=

Sol.

V =uand d1 l+1=1
V u f

2

\%
= V=2f u=2f

-+ | =

A solid ball of mass m and radius R is released from the position shown in a large hollow fixed shell of
same mass m and radius 3R as shown in figure. The displacement of the centre of mass of the system
from its initial position when the solid ball touches the lower surface of the hollow shell is : (centres of
both the spheres coincide initially) :

e R a1 don m s@dH 9 9 die REgaR ke 1§ Rafd 3 Rer (fixed) m s&gam denm 3R =
D WEA Mol F BIS! I 81 o9 3 g WEgel Mot @ a9 qag W Ml & a1 9 IR
Rafd & e & so9M o= &1 favenus a1 8| (IR™ 3 319 il Je0 WiEel Ml & b= Udb o
Rearfd R 2):

Solid sphere

3R (@R
—

—Hollow sphere

(A)O (B) 3R (C)2R (D*) R
Initially coordinate of centre of mass is (0, 0)
THIM d & RS [Adwia (0, 0)

y

T
N X

When solid ball touches the lower surface of hollow sphere

9 39 1T WiEdl M @ FrEe 9 g B |

Ven M@R)+mx0 _ o
m+m

So finally coordinate of COM (0, R)
AT TTAM b » Afaw FAen® (0, R)

displacement is (R-0) = R
favenmu= 2

A small current element of length ‘d ¢’ and carrying current is placed at (1, 1, 0) and is carrying current
in ‘+z’ direction. If magnetic field at origin be I§1 and I§2 at point (2, 2, 0) be then:

TS A0’ BT g +Z e H URT YaTE R @1 UE URTETE ST (1, 1, 0) W I A1 2 | IR g g
W gEHIT &5 B, B v g (2,2, 0) R g=HT &5 B, B A :

(A*) |B,|=1B,| (B*) B, =-B, (C) B, =128, | (D) B, =28,
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—=&id?xF — s

Sol. B forB r = (—i-
47 r® 1 )

= i
B, = k F ) A
. 4n PN x(~i-1]) (A)

forBz T =i+]

5 - Mo i k><(I+J)

B, =2 ——“"* B
N B (B)

from (A) & (B)
B, = -B, &|B,| =B,

5. A 20 gm particle is subjected to two simple harmonic motions
wzomzﬁwwﬁﬁra‘rwmrﬁma g -
=2sin 10,

x2=4sin (10t +§ )- where x1 & x2 are in metre & tis in sec.

X2 =4 sin (10t + g). STET x1 T X2 Wex & dATt APvS F B

(A*) The displacement of the particle at t = 0 will be 24/3 m.
t=0 W B & faRemos 24/3 #. &

(B*) Maximum speed of the particle will be 207 m/s.
o7 @) FeeH arer 20V7 @ /7 B
(C*) Magnitude of maximum acceleration of the particle will be 200 J7 m/s?.

V] BT FEeTH O] BT URAT 20077 AN/A28|

(D) Energy of the resultant motion will be 50 J.
RO TIfa @ Jott 50 J BN |

Sol. Att=0

Displacement x = x1 + X2 =4 sing = 2/3m.

Resulting Amplitude A = \/22 +4% 4 2(2)(4)cosn/3 = J4+16+8 =+/28 = 27 m
Maximum speed = Ao = 207 m/s
Maximum acceleration = Aw? = 20087 m/s?
Energy of the motion = %mo)2 A? =28 J Ans.
EIGH t=0wW

faveITa= x = x1 + X2 =4sin§ = 2/3m.

aROTHY ST A = (22 1+ 42 +2(2)(4)cos /3 =4 11618 =28 = 2T m
HETq °rel = A(s) = 20V7 s TEedd ROl = Aw? = 20087 g2
T B Sl = mm2A2-28JAns
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Sol.
Sol.6

Sol.7

Sol.8

COMPREHENSION

A current I amperes flows through a loop abcdefgha along the edge of a cube of width / metres as
shown in figure. One corner 'a' of the loop lies at origin.

Tdh RT [ YPIIR TH U abedefgha @ gRT U O st Yol / #iek & & ey RETgaR 98 & 21
U BT TH DI "2 I g W B

This current path (abcdefgha) can be treated as a superposition of three square loops carrying current
I. Choose the correct option?

39 URT UY (abedefgha) &1 (F awieR oful (R ud® § F9M 9RT [ 991 T8 R) & aRIY0 &) dRE
ff A1 o wHar @ @ 98 fAwen g

(A*) fghaf, fabef, ebcde (B) fghaf, fabef, fgdef

(C) fghaf, abcha, ebcde (D) fgdef, fabef, ebcde

The unit vector in the direction of magnetic field at the the centre of cube abcdefgh of width ¢ is given
by

gl / & © abcdefgh & &< TR R &7 3 faen § @8 9w @

. o 2i-j ~

(A) i (B*) -] () =1 (D) k

NG

Now if a uniform external magnetic field is E’ = Bo] is switched on, then the unit vector in the direction
of torque due to external magnetic field (E’ ) acting on the current carrying loop (abcdefgha) is

e 3/ U UHwdd aid gEa &4 E’=Bo]aﬁmmﬁmm%mw®qq (abcdefgha) ™
FHRIRG 9187 Tt @ fen # gars |y g —

(A) k (B) i (C) % (D*) none of these 3% ¥ ®Ig =&l
6-7-8.

The current path abcdefgha can be treated as superposition of three loops fghaf, fabef and ebcde ,
each carrying current 1.
gRT U2 abcdefgha @1 M a6 R Ui fghaf, fabef A0 ebcde , & ITEARIYT HI TRE AN Ahd & Tl

TP | ORI A T8 2|

The magnetic field at centre of cube cancels due to two square loops fghaf and ebcde each carrying
current I.Tthe magnetic field at centre of cube is only due to loop fabef. Hence the magnetic field at
centre of cube is in negative y-direction.

T & = R gEOI &3 QI INMBR U fghaf T2 ebede (TS H &RT [ AR T 8) & BRI YA 2 |
T B e R RO 87 I U fabef  HROT & BN I O B b W DI &F FONHD y
feem # 2w

The current path abcdefgha can be treated as superposition of three loops fghaf, fabef and ebcde each
carrying current I. The dipole moment two square loops fghaf and ebcde each carrying current I
cancels out. Hence the dipole moment is only due to to loop fabef. Now the dipole moment of loop is in
negative y-direction and direction of external magnetic field is in positive y-direction. Therefore torque
on loop is zero.

/\
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Ans.
Sol.

10.

HRT 9 abcdefgha &1 4 Ul fghaf, fabef 2T ebcde (TRA® H GRT 1AM T &) & JAEARIGOT | AT
ST |Hhd | & Ul fghaf T ebede & HRUT g fggd Mol WER FRE 81 SRA o gea™
fega omeel dad U fabef & PR SR | 3@ U BT AT K0TS y fAzm § qon 9171 g &5
g TS y fem # ] o U R goee! T § |

Find the amplitude (in S.I. units) of resultant SHM of a particle in xy plane due to superposition of SHMs
x =3 sin ot and y = 4 sin ot where x, y and t are in S.1. units and o is a constant.
x=3sinotdATy =4 sin ot & T AEA T & FIRMYUT S HR xy A H Uh SV & GROTH ARl
Jrad A D A (SN, SHIE H) T BRA| TTET X, y ATt S THE | 8 T 0 Uh F9a7® 7 |

5

x=3sinot;y=4sin ot

r=x?+y? =5sin

There are four arrangements of a cylinder and a plank as shown in the figures. Some surfaces are
smooth and some are rough as indicated. There is no slipping at each rough surface. The plank and/or
centre of cylinder are given a horizontal constant velocity as shown in each of the situations. Using this
information fill in the blanks.

AR & 9o iR U6 I (plank) &1 IR UHR A @ AT 2| B 9d8 e € &R 5 aag
TR ¢ | N grRey 9o R BIE ded 761 g | SR IgER e Rl § T ofR/A1 9oF &
P P AR FEd &fds 97 fan Smar 21 9 gEel & onuR R Red wEi @ il a1 |

| plank |—>V
(I) <_T'OUgh

The speed of center of mass of the cylinder is
smooth

SEGS1 >V

4—@
(i) 999 & GHAM s B I BN

(i) rough The angular velocity of the cylinder is

I BT B a7 B

The speed of center of mass of the cylinder is
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N
NI
(iii) § @W I B GHAE B BT IT BT
\ <
\ plank V
(iv) The angular velocity of the cylinder is
(iv) \ @ 3V C s 99 BT HIONT I B
\ e
\ plank V
(a) Vv
(b) VIR
(c) 2VIR
(d) 4V/R
(e) cannot be determined from the given information
(e) A T GARI B IMIR W A FIA 81 a1 A1 FHaT |
(f) Zero. I
(A) ()d (i) b (ii)f (iv)c (B*) (i) e (ii) b (iii)f (iv)c
(C) () e (i)d (ii)f (iv)c (D) () e (i)b (iii)f (iv)a
| >V
Sol. (i) v
Vem
/smooth
ch + 0)R =V
ch =V -oR

o depends on value of friction between plank & cylinder, hence Vem is undetermined.
o ®T A9 plank 3R 99 & #eg G907 UR R TR | 1A Vem BT ST F&1 AT S et |

.. 2v V 2V Vv
(i) 0= —= — (iii) 0= — = —
2R R 2 R
Vem =0
(IV) o, = V-V = ﬂ = ﬂ
e R R R
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TARGET : JEE (Main + Advanced) 2021

\_PHYSICS /

DPP

Resonance®

Educating for better tomorrow

DAILY PRACTICE PROBLEMS

NO. C11 TO cX

Course : VISHESH (JD)

DPP No. : C12 (JEE-Main)

Total Marks : 61

Max. Time : 40 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.19 (3 marks, 2 min.) [57, 38]
One or more than one options correct type (‘—1’ negative marking) Q.20 (4 marks 2 min.) [04, 02]
ANSWER KEY OF DPP NO.: C12

1. (D) 2 (©) 3. (B) 4, (0] 5. (B) 6. (B) 7. (B)

8. (B) 9. (B) 10. (C) 1. (D) 12. (A) 13. (B) 14. (B)

15. (C) 16. (A) 17. (A) 18. (A) 19. (C) 20. (B)(D)

1. The focal lengths of the objective & the eyepiece of a compound microscope are 1 cm & 5 cm
respectively. An object placed at a distance of 1.1 cm from the objective has its final image formed at
25 cm from the eye piece. The length of the microscope tube is:
e GgT geneell @ oifigeae 9 affmw ol @ wiew gRai wwe 1cma 5cm 2| aifgeas o ¥ 1.1 cm @ 3@
W I TP aRq BT 31 ufafem ofms o & 25 om SR 99T B | geeEl @ ol i o #
(A) 6.1 cm (B) 49/8 cm (C)6cm (D*) 91/6 cm

2. A Galileo telescope has an objective of focal length 100 cm & magnifying power 50. The distance
between the two lenses in normal adjustment will be
T Aefiferr <form (qReefl) @ oifgeas o & wrew g 100 cm g s emar 50 2| 9= S9eA # Q41 a9 &
g o o Bl
(A) 150 cm (B) 100 cm (C*)98 cm (D) 200 cm

3. A dipole of dipole moment p is kept at the centre of a ring of radius R and charge Q. The dipole moment

has direction along the axis of the ring. The resultant force on the ring due to the dipole is:
T p fgya smeel arel fgyga &1 smde Q den R Brean & ae@ & o= W ¥ 2| fagd smgel @ fawn aey
P 3 B AR 2| I7F R IRV 94 fgga & FHRT 81N |

~ kPQ 2kPQ
(A) zero T (B¥) =g (C) =y
kPQ . : : I .
(D) only if the charge is uniformly distributed on the ring

R3

Hac Al T4 MY T g R TH WA w9 A fAaRT 2|

/\
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p

Sol. Electric field at each point on the surface of ring due to dipole is E = kR3

E

é R

in direction opposite to the dipole moment. (figure below)
kp

R3

Hence net force onringis F = QE =

Alternate solution
Electric field due to ring at point P on its axis distant x from centre O ring is

Qx dE kQ
E=k. ————; — ==
x* + RO dXL w R
Force on dipole = dE _ kQ3p
dx R
& %ga%wma%wmﬁ%mﬁgwﬁgaﬁaE=kR3p
faga smeet & fauRa faen & (= =)
E [,
()
\"/
T g R FA T F=QE=k}s3
g faf
TAT B PRYT 3AD! 378 R = O A x g W R fig PR Rga &=
Qx dE kQ
E=k. ————; — =
(x* + R dXL w R
Q
P
% X_
dE kQp
TR IA= — =
g X R®
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Sol.

Sol.

Four blocks of masses M1, M2, M3 and M4 are placed on a smooth horizontal surface along a straight
line as shown. It is given that M1 >> M2 >> M3 >> Ma. All the blocks are initially at rest. M1 is given initial
velocity vo towards right such that it will collide with Mz. Consider all collisions to be perfectly elastic.

The speed of My after all collision are over is
IR b D T M1y, Mz, Ms 1 Ma 8 I T el @1 & gfew o e afos wwaa a8 w®

Y 8U © | I8 a1 g 8 fb M1 >> Mz >> Ms >> My T a1 <difs gt # faRM™ & 51 My &1 IR
I vo ST TR® 39 IRE &A1 Ia1 B fF I8 M2 & W1 TIHR IRAT © | W CIH]I DI QU TRl

A | 99 AR TgH] o B g@! BRI § a9 Ma @ B A B —
M,

| &
M3
|
(A) vo (B) 4 vo (C*) 8 vo (D) 16 vo
My is very large as compared to Mz. Hence for collision between M1+ and Mz, M1 can be considered
equivalent to a wall and Mz as a small block. Thus the velocity of Mz will be 2v, after collision with M1 .
Similarly after collision between M2 and Ms, the velocity of M3 will be 2(2vo). In sequence, the velocity of

M4 shall be 2(2(2vo)) = 8 v, after collision with Ma.
Mz &1 A § My 980 ST 5| 3: M1 @ M2 & Hed TIHR & folg My @I TS SR @1 RS AT ST Fhall

2 AT Mz BT U BIT dfd P ARE AT S Ahal 2| 31 M1 & H1 TR B 916 M2 BT I 2vo BT |
S A8 M2 M3 &1 TFIR & 18 Ms BT I 2(2v0) BT | S OR8 HANA ©U 4 Mz & 1 THIR & 91
Ma BT 977 2(2(2Vo)) = 8 Vo &I |

A small block is hanged by a string of small length at a distance ' x ' from left end on a uniform rod of
length L and mass M. The rod is in horizontal position and hinged at left end as shown in figure. Then
minimum value of 'x' (x # 0) for which initial acceleration will be independent of 'm' mass of the block.
LTEE @ M SEH &l T d99Y B W 90 R ¥ X' W W & BIK] SR §RT Th BICT JCH AcH]
2| B afdw Rl # 8 19 9@ RR R Fafed 1 'x' (x # 0) &1 a9 AF e forg grfe @xor
TcH S ST 'm'q WA 8 —

X M,L
(® ! |
2L L . .
(A)L (B¥) 3 (©) 3 (D) can't be determined =Td
T8 fHar S AHa
X M,L
[® 1 |
e
mg

Let a be linear acceleration of mass m and a be angular acceleration of rod.
HE M STHE BT G- RO a 9T BS BT BIVIT @RI o 8

a=ox (i)
Taking torque about hinge,

frafdrd & Ave 9 MYl o W

7= la

(mg%+mng = [M; +mx2J o (ii)

From equation (i), ¥AI&RT (i) |
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6.=

Sol.

For minimum non—zero value of x, for which a is independent of m ;
X B FATH IR AF B forg s forg a, m A @dA 2 |
MLx _ ML? « = 2L

2 3 3
Two identical discs of mass m and radius r are arranged as shown in the figure. If o is the angular
acceleration of the lower disc and acm is acceleration of centre of mass of the lower disc, then relation
between acm, a0 & ris :
m SHAM AT r S Y Q1 UE 9EE gadl B RIETER <@ o 7 Ak o A arel gl w1 iy
TROT & TAT aem A1 Tl Thel B SHA Hvw BT WXL, A o ,cm, TAT 1 H RIT T¥= BT

(A) Adcm = g (B*) Am=20Tr
r
(C)acm = ar (D) none of these ST A I3 &1
T
— o
b
T Aem
2
Tr="" 06 A)
mr?
Tr= — 0o B
5 O (B)
ar=o e (C)
From (A) & (B) &
acc" . of point b = acc" of point a
b favg &1 @RI = a fi=g &1 @R
r‘k1=am-—-ro.. . (D)
Hence 3T 2 r o = acm Ans. (B)
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7=

Ans.

8.»

Moment of inertia of a uniform quarter disc of radius R and mass M about an axis through its centre of
mass and perpendicular to its plane is :
TS FHE TP A aahal (Brear R, 9 M) &1 39@ SIAM ©% 9 dd & owdaq 318 & Al Siecd

3ol BT
a3

(A)MR_M[4 Rj (
M R? 4 RY
(D) =, +M[\/§ 3nJ

3 n

M.I. about ‘O’ & WY&l STSwd 3@l MR

By parallel-axis theorem |HT<R 37&li & T9I §RT —— MR”

2
=lm+ M [;R . \/Ej = Icm—T—M[\/_ 4RJ

T

An equilateral triangle ABC formed from a uniform wire has two small identical beads initially located at
A. The triangle is set rotating about the vertical axis AO. Then the beads are released from rest
simultaneously and allowed to slide down, one along AB and the other along AC as shown. Neglecting
frictional effects, the quantities that are conserved as the beads slide down, are:
T FHa1g sl ABC U FHM TR A 91 §3T1 2 SH@I & Yolisli R &1 U 994 A9 UR™ § A W
Rerd 21 s Fealer 316t A O & Qe guie &R R8T 8 | 3@ A $I U | IR e W Blsl Sl
21 T AR W A B AR aem A S §1 U wdl RAGER AB & Srfe den §ER1 AC &
srafew fhaerar 81 ©YO @ gWg B T0F ;MY | g8 IR SN AR & A B AR B B ARM
HRfara <Ech ©, B |
\:_)A
AN
|
1

1
B 1O C
) angular velocity and total energy (kinetic energy and potential energy)
B*) total angular momentum and total energy
C) angular velocity and moment of inertia about the axis of rotation
D) total angular momentum and moment of inertia about. the axis of rotaiton

(A
(
E
(A) Dl 971 T2 Ha@ Hotl (RIS Fort den Rerfast o)
(
(
(

B*) & ST | oA A Sl
C) goi1 1T & |el HIvfig a1 q1 STscd Mol
D) g0 311 & TUE ol DIV FAT TAT STScd Meoi
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9. =

Ans.

Ans.

Two identical rods are joined at one of their ends by a pin. Joint is smooth and rods are free to rotate
about the joint. Rods are released in vertical plane on a smooth surface as shown in the figure. The
displacement of the joint from its initial position to the final position is (i.e. when the rods lie straight on
the ground) :

fi gR1 31 99wY Bl P TS Th RR W Sled ¢ | Sirs e 8 J1 B8 Sl & uRa: g9 & fog
T & | Bl B e g W FWEER T § REMER ved 21 e o1 arfEze Ruft & i Rafy

qe favenus | (59 e i) oHH R Rerd &1 ) :

L
D}
L
smooth
TN
(A) % (B*) @ L (C) ﬂ (D) none of these S8 4§ BIg T8I
E )
|
|
|
Initially the centre of mass is at <L_/4>:
: smooth
|
(0,0)

% distance from the vertical rod.
1
m (5)+m (O
{As, ng
m+m 4

centre of mass does not move in x-direction as Fx = 0.
After they lie on the floor, the pin joint should be at L/4 distance from the origin shown inorder to keep
the centre of mass at rest.

. Finally x-displacement of the pin is % and y-displacement of the pin is obviously L.

2 17 L

Hence net displacement = ,[L* + — =
16 4

L/4

1
T
)
1
1
1
1
1
>

smooth

©0) |
umﬁmﬂﬁaﬁ'w&wﬁ%fgﬁw%.

1
m (5)+m (O
ns, ng

m+m 4

S $% x-faenm # A TE FRa1 8 TFx=0.
I9b B W IET B 96 U9 S Id (g A L4 O R B Sl S9H ds @l _RE gy kM w®
TGd B,
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10.=

Sol.

1.

12,

Sol.

-, 3faa: o &1 x-favemos %%Hwﬁ?ﬁy—ﬁ?w LEI

2
I o favemuE = L2+;—_6=\/71 L

At t =0, a particle of mass m starts moving from rest due to a force I5=F0 sin(mt)f .

t=0WR mEHAH Bl BUT RMEGRT § 9o F=F, sin(ot)i & ®RO TR IR F=T 2 |

(A) Particle performs SHM about its initial position of rest.

(B) Particle performs SHM with initial position as an extreme position with angular frequency ®.
(C*) At any instant, distance moved by the particle equals its displacement from the initial position.
(D) Initially velocity of particle increases with time but after time t = 21t/ it becomes constant.

(A) BT 3P YRS favraraven & Rufy & et wxet smad wifer dxar 21

(B) wv1 U™ Rufa (fmia Rafd) @ dmer orofig smaft o 9 wRe mad it @=ar 7|

(C*) forft &1 R FUT gRT qF B S 8 URMAE Rafy I 590 ey & RraR 8t 7|

(

D) HU1 &1 URMS 97 A & WY 91 © g t = 21/ FHY A I8 (I 81 I 2 |
dv

m — =

dt

= m.d—V = F, sin ot
dt
% t

= m. [dv = [Fysin ot dt
0 0

= mv = R (1 —cos t)
Q)

v > 0, distance covered and displacement are same. T T J1 favemu« w94 2 |

A small mass executes linear SHM about O with amplitude a and time period T. Its displacement from
O at time T/8 after passing through O is:
e ged SAH g O & e a iffieas faRemua 9 T smadard @ SHM &xar 81 O g 9 T/8 ¥9
gTaTq §9dT  faRITOS B

a

V2

In forced oscillation of a particle, the amplitude is maximum for a frequency w1 of the force, while the
energy is maximum for a frequency 2 of the force, then :

(A*) @1 = @2

(B) @1 > o2

(C) o1 < w2 when damping is small and o1 > o2 when damping is large

(D) o1 < a2

fedt B & YoNfRT el § 9 B IJMIRT o B oI ST BT MM AHaA B, Tafd a8 B IMIRT o2
% forg St fdrwan 8, @9 :

(A*) @1 = @2

(B) @1 > o2

(C) @1 < @2 ST IAHET BH B TAT 01 > wp 59 JaHE 31D 2 |

(D) o1 < a2

For amplitude of oscillation and energy to be maximum, frequency of force must be equal to the initial
frequency and this is only In resonance state w1 = w2

AT & M qAT I & ATHad 8 & Y, 91 1 Mgy IR PRI & RG89 A1RY T2l I8
BIA TG D AGRAT 1 = w2 § B BIAT B |

(A) =

a
2 C
3 (|3)2,—2 (C)

N |

(D%)
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13.

Sol.

14,

Sol.

15.»

Sol.

Equation F = —bv — kx represents equation of a damped oscillations for a particle of 2kg mass where

b = /n2 E and k = 100 N/m then time after which energy of oscillations will be reduced to half of
m

initial is:
= —bv — kx Ffi@Rer 2kg soHE @ Th BU & forg srgwfea tem (damped oscillations) @1 uelRia @ & gt b =

€n2Ea:mk=100N/m%|agwmzﬁqsaﬁaﬁaﬂmamﬁmmwaﬁmﬁﬁw¢ﬁ,a‘sw%ﬁn—

m
(A) /n2 sec (B*) 2 sec. (C) 2/n2 sec (D) 1 sec
E =1 kA2 e—bt/m

2
t= ﬂm = @2 =2 sec

b n2

At t = 0, a transverse wave pulse travelling in the positive x direction with a speed of 2 m/s in a long

wire is described by the function y = % given that x # 0. Transverse velocity of a particle at x = 2m
X

and t =2 seconds is :

t=0WR T AR 7 gid x fen # 2 #41,/8. & =1 | A B DY AU AN 'aﬁy=%®tu€f?fa
X
HRA & | T8 a1 1 & B x# 0, BT BT SR I x = 2. qAT t =29, W B —

(A) 3m/s (B*) -3 m/s (C)8m/s (D)-8m/s
(A) 3#/9. (B*) -3 # /9. (C) 8 /3. (D) -8 #. /4.
(B)y(x,t=0)= Z then 49 y(x,t) (x_ 217
= 6_y= 24 at x=2,t=2W
ot (x-2t)
Vy = 24 =—-3m/s.

(-2y

A certain transverse sinusoidal wave of wavelength 20 cm is moving in the positive x direction. The
transverse velocity of the particle at x = 0 as a function of time is shown. The amplitude of the motion is

T 3R SAMEHII R e TR aed 20 9. &, g x fawn § fd R @ 51 x = 0 R Rerd &1
H1 IR TN I & %o & v H USRI 2| T &1 amam g/ —

V -~
(cm/s)
5 ,,,,,,,
O 1' > 3 4 t(s)
b 10
(A) —cm (B) —cm (C*) —cm (D) 2 cm
b 2 b
(A) é@ﬂfﬁ (B) g Gkl (CY E@fﬁﬁ (D) 2n &1
Y Y
(C)Vmax=Aw=5cm/s; T=4sec
_2n _=w _ 5 _ 10
> 0o=—==— = A=——= —cm.
4 2 /2 b
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16.

Sol

17.

A man generates a symmetrical pulse in a string by moving his hand up and down. At t = 0 the point in
his hand moves downward. The pulse travels with speed each 3 m/s on the string & his hands passes 6
times in each second from the mean position. Then the point on the string at a distance 3m will reach
its upper extreme first time at time t =

U EH A A Udh 9T WS BT BT P FW A HRdb IO IRl 8 t= 0 97 R 9D 8 H
Rerd fag T 1 3R 1 F=aT & T W A H 3 m/s I I T © TAT IADT 1Y TAD AHvS H
A1y Rerfd | 6 IR [oRal B, @1 3m 0 W = R Rord g, dgell IR S R W t 999 R uga

q 98 It B

(A*) 1.25 sec. (B) 1 sec (C) %sec. (D) none of these
T = Time period of oscillation of hand
A €<—3—>

1 2 B
T=—sec

3

; " 3T 1 : .

The hand will reach the positive extreme at t = = -7 sec & at that instant the positive extreme

point of the pulse starts from A, the time instantis t = %sec.
Further it will take to time to reach 3 m distance
3 m
3 m/s
Hence total time taken (from initial instant) by the positive extreme disturbance to reach 3 m away point

i.e., to = =1 sec.

ist=1+ %sec= 1.25 sec.

A <—3—>

B
T=9s & aIaT P JAAHIA . ’
T=1sec
3
ﬁs‘t=¥=% sec W AP R W U= T I AHY &9 RIRT A 4 W< & fdg W TH

1
EF\’?‘IT%GH&'I'UTWt=ZseC§I.
IH I8 3m S 6 UgAT B fIY to FHA oW

ie.3qid  to= 3 m =1 sec.
3 m/s

3 ([FRMRE &1 Q) gD e R gR1 3m ) g R g & fon | forn 1 |53

ist=1+ % sec = 1.25 sec.

A source of sound of frequency 165 Hz generates sound waves which get fully reflected from a wall. A
person standing at the wall starts moving away from the wall. The minimum distance of the point from
the wall at which the person hears maximum sound is: (velocity of sound = 330 ms™)

165 Hz Mg &1 U @ Sa @ SO dxal 8 O Ua 4R 9 Ufa: wmafid 81 9l &8 | AR &
U @Sl Uh Afd AR ¥ R A BIAT YRS BT 3 | AR W SS9 Ay B _Aaw g Sl afed
Jfdmad et goaam 5, B ¢ @@ &1 97 = 330 m/s™")

(A")1m (B)2m (C)1/2m (D) 1/4 m
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Sol.

18.

Sol.

19.

Sol.

(A) Wall will be a pressure antinode.

ﬁ pressure standing wave

Pressure.Antinode

Three long wires, with identical currents, either directly into or directly out of the page, are placed at
three corners of a square in four different arrangements as shown. Correct order of the magnitude of
net magnetic field at the empty upper right corner of the square is :

I T IR R U §9H ORT SRS & <R AT 918% &l AR Yaied 81 %81 8, $I REgar IR faf=
TR | T & 9 PHEl R WG ST g1 T & S el i R A= Fazen & sRor gRomh

Lanbii HL -t S -l SR OB
: : | 1 1 1 1 1
M ! N Loy L) :
I I I I I I [ I
I I
i®------ ® i®----- i(!) i®----- i(!) i®----- i(!)
(A*) Bi = Biv > Bi = Bui (B) Bi> Biv > Bi=Bu
(C)Bu=Bmn>Bi=Bw (D) Bi> B> Bi>Bw

o= 22 (3-1)-()

B = Yo K%+]j{%—fj{%[%—h%]}ﬂ |

A steady current is set up in a cubic network composed of wires of equal resistance and length d as
shown in figure. What is the magnetic field at the centre P due to the cubic network ?

e IRl gRT $1 RER YRRIY T2 a9 d & dRi 9 |Aarred 89 Ryl § REgaR gafsd & 8 | 94
aRuel & BRI B 'P' IR FJRBI &4F 7 2 |

B C
A E D
oP
1 F
H G
y
|1 {1\
II \/
Lo 21 B, 31 . Ho Oml
A) 2L — B) - —— cHo0 D) 22—
()4nd ()4n\/§d (€ ()4nd

By symmetry, the magnetic field at the centre P is zero.

AR & B PR RO 87 I 2 |
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20.

Sol.

The x-coordinate of a particle moving on x-axis is given by x = 3 sin 100t + 8 cos? 50t, where X is in cm
and t is time in seconds. Which of the following is/are correct about this motion.

e HU o Rt a0 g & | ¥ x = 3 sin 100t + 8 cos? 50t & AR uRaffa &rft 8| 39 7fa
P IR H DI/ BT BT FE 2 |
(A) the motion of the particle is not S.H.M. (&1 &1 T ARl mad 7If &1 7 1)

(B*) the amplitude of the S.H.M. of the particle is 5 cm
HUT P ARSA 3T T BT M 5 FH. B |

(C) the amplitude of the resultant S.H. M. isﬁ cm
qRuIT wRer e T @1 A V73 [ R |

(D*) the maximum displacement of the particle from the origin is 9 cm.
o g & BT @1 rfrsaH favemo 9 . 2 |
x=3sin 100t + 8 cos? 50 t

~3sin100t+ 8[1+cc2)s100t]

x=4+3sin 100t + 4 cos 100 t
(x—4)=5sin (100t + ¢) {tanq):%}

Amplitude = 5 units

Maximum displacement = 9 units.
AT = 5 SHTS

AfHad faRemue = 9 SHIE
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C13 TO cK

DPP No. : C13 (JEE-Main)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.20 (3 marks, 2 min.) [60, 40]

ANSWER KEY OF DPP NO.: C13
C) 2 (D) 3. C) 4 (D) 5. (C) 6. C) T (A)
(D) o (A)  10. (D) 11. B=21x10°kKT 12. (a)23.9GHz
b)  60sin(0.5x10%+15x10"t)V/m 13. (C) 14. (B) 15. (A) 16. (C)
7. (D) 18. (C) 19. (B) 20. (A)

- 00 =

1. A point object is placed at a distance of 20 cm from a thin plane convex lens of focal length 15 cm
(n = 1.5). Now the curved surface is silvered. The image will be formed at :
TP fdgad a9 Udel 9HA S o 9 20 cm ¥ W B | o B BIbd g 15cm (n = 1.5) | 3@
Ih g Aral diferer o) < IR § @1 wfafaw q9
A

[ ]

< 20 cm > B

(A) 60 cm left of AB (B) 30 cm left of AB (CH ?cm left of AB (D) 60 cm right of AB

(A) AB ¥ 60 cm 918 TR (B) AB ¥ 30 cm 91 TR%
(C*)ABﬁ?cmaﬁW (D) AB ¥ 60 cm SR TR%
sol. t=pn-n|l4-1] & Lops-y(lL —~ R=D
f R, R, 15 © -R 2
R -15 -5
Equivalent focal length qea ®IHd f=—=_—= =" c¢m
g ot g E'_:\Pf 2n 2x2x15 2
1.1_2
f f, f
= i_m = f= i
-R R 2n
system behaves as a concave mirror ™ AT TUT B TRE FIER BRI
1,11
v u f
1 1 -2 -20
—— = J— = V= ——CMm
v -20 5 7

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




2% In the system shown in figure assume that cylinder remains in contact with the two wedges. The
velocity of cylinder is -

g d v e yelRid & 91 f6 99 21 a9 & 92y 9¥ud § Y8dl 2| 99 BT I B -

Cylinder CER
um/s 2um/s um/s 2um/s
TTT77777TTTTTTTi7iv //O// 7777TTTTTiriiriy, /35)/0// 77777777 7777777777 IT 7Tz o// T7/7TTITTTTTTTTIT, 901 77717,
(A) \19-43 %m/s (B) */ﬁ Ymis (C) V3 umls (D*) 7 um/s
Sol. (D)
Method - | fafy -1
As cylinder will remains in contact with wedge A~ @if% o9 a5 A ® 9D H B

x=2U

2u

U <«

77777,
As it also remain in contact with wedge B

IE 99 BB 1 Wl FUP H &1 2 |
u sin 30° = Vy cos30° — Vx sin30°
Vy = Vi sin30° + Usin30°
cos 30° cos30°
Vy = Vx tan30° + u tan 30°
Vy = 3u tan30° = J3u

V= VZ+VZ =V7u Ans.

Method - I fafy -1
In the frame of A iy A @& a3 4
30°

130°
VY

3u sin 30° = Vycos30°
= Vy = 3utan 30° = J3u

and @ Vx=2u = V= V2+V? =47 uAns.

3. A dipole is kept at origin along y-axis. As one moves from A to B along the curve, the direction of the
electric field changes from negative y—direction to positive y—direction. The angle 0 (with the dipole
moment) at which y—component of electric field is zero is :

P fgyd qad fdg W y-o11 & AJfaw 1 21 9% & IR AW B 1 IR Feq W faga & @1 flen
FOTAd y-foen | evras y-faem & uRafda et &1 @1 o (fega omept & @rer) &8t Iga &3 &
y—9c® A B, BT AN 811 |

(A) 45° (B) %tan‘1% (C*) tan-1v2 (D) tan™'(B)
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Sol.

Ans.

Sol.

2Kpcos6 Kpsino .
p—3.cose= P ——.sin®
r r
A
2Kpcosh
Eaxia 2 | v r5
| L\e//
/
4
7/
7
// Kpsing
Lt T
P’
» X
lA
Eequitorial
= tan0 = 2

= 9=tan‘1\/§.

A thin non-conducting ring of radius R has a linear charge density A = Lo cos 6, where 6 is measured as

shown. The total electric dipole moment of the charge distribution is :

T FATd R a1 @ udell 9o R IRAEH IMIT FF@ A = Ao cos 0, B, S8 0 SR ATAR AT STl

2| MY AR &1 o RAga—fayga st @ —

A

R,

(A) R%ho (B) 21R?A0 (C)

|
Dipole moment of the charge pair at P & Q

P @ Q R ¥ g H1 fgga megel = [(ho cos 0) Rd6] (2R cos 0)

nl2
Total dipole moment = 2A0R? j cos? 0 d0 = nR%o
-n/2
nl2
o faga omgei = 200R? [ cos? 0 do = ©R%0

-n/2

(D*) TR?A0
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5.»

Sol.

6.=

Sol.

A disc (of radius r cm) of uniform thickness and uniform density p has a square hole with sides of

length ¢ = % cm. One corner of the hole is located at the center of the disc and centre of the hole lies

on y-axis as shown. Then the y-coordinate of position of center of mass of disc with hole (in cm) is

Wﬁ?@amwmpaﬁ(rcmﬁwaﬁ)waﬁﬁﬂWh%cmzﬁaﬁzﬁsmmzb‘r

s fog 81 B &1 U a1 gadl & B R Red B don g &1 o= y-81 W Rerd 8 o & e
T 2| A fosg™ aadl & @ H-aw @ RIfd &1 y-Fce® (cm #H) 8 —

>
| X
(A) ——" (B) —— (C*) —— " D) - 3r
2(r—"Ya) A(m—Va) A(n %) 4(n—"Ya)

This disc can be assumed to be made of a complete uniform disc and a square plate with same
negative mass density.
9 & B, Th GAM O dlell qRI Fdhdl Al FHH KOS SFAM B Tl TMBR ©e B

HIAST | 9 g8 A Adhd B |
_Mmy,+my, _(n r’) o (0)+¢* (-0) (r/2)

Yom
¢ m, +m, n r’c+/*(- o)
r3
L A —r
2(nr® - 1) : 1
2(nrt-—) 4 -—
(mr 5 ) -5

A segment of angle 0 is cut from a half disc symmetrically as shown. If the centre of mass of the
remaining part is at a distance ‘a’ from O and the centre of mass of the original disc was at distance d
then it can be definitely said that :

TP O P BT 9 G IAPHR Tbhcl 4 FRIFTAR HIel Ol & | I 99 8T 91 &1 s09H d= O g 4
‘@ G W T TAT IR H IGIADHR Tdh Bl GI9H = O W d I W 8 a1 &9 [REd wu 4 o8
GE IR

(A)a=d (B) a>d (C*)a<d

(D) A,B,C depends on the angle of segment cut from disc.

A,B,C ¥R & IV TR AR &1 |

Removed part has more mass near its circumference (away from O). So after its removal centre of
mass should move nearer to O.

i.,e.a<d

BCHIT g3 91 591 ORI & o O 9§ ¥ SII&T SIAM Y&l 8 39 folY $9@ 8l O & 918 SI9
D% O P YN TIT AT B

i.,e.a<d
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Sol.

Sol.

A small metal bob is suspended from a rigid support by means of an insulating string. The bob is
connected to a non-conducting and initially undeformed spring, and in a region of uniform electric field

E-= EOT . Then for a small charge +q on the bob, the elongation in the spring in equilibrium is (Assume

spring remains horizontal)
TP BITT 91 BT MAD Hadd SN D TRl J TP GG MUR H dAcH gAT 2| MaAd farcad ol

UR= H Afdqd R A T geN ® 91 Ueh wAH fIgd & E=E,i § Reyd ¥ @1 Meld W 3red I
+q @ forg argaRen § Ry A Rd=ma g (i1 &1 afast #ifa o)

L.,

» qE
mg
Tcosd =mg ()
KX+ Tsin0=qE (1))
Kx + ( my jsin9=qE
cos6
X = qE
k+M9
L

Consider the interference pattern on a screen in youngs double slit experiment. In the vicinity of the
geometrical centre O of the system on the screen

TE I fg—Ree 1@ # o< R Afedam<o gfasy o B1ar 21 U W e & i d @ a3 7 ¢
(A) the intensity of light is directly proportional to the distance from O

(B) the distance between two points where the intensity is same is equal to fringe width.

(C) the distance between two points where the intensity is same is equal to half of fringe width.

(D*) the fringe pattern will not shift if the plane of the slits is rotated by small angle in its own plane
keeping the mid point of the line joining the slits fixed.

(A) g&TRT Bt fgdr O | g & FATGURN Bl 7 |

(B) T <faameit atel |1 faget & g @t g fiht dieE & wRER B 2|

(C) T Marareli arel Q1 el @& fra & g0 it AreTE #Y 37l et B |

(D*)fF=1 iy faRenfaa &1 8w afe ReAei &1 Srs arell Y@ & #e7 fag &1 Rer @ g3 Reel &
TS BI 3T HIT | FAT a1 o |

Fringe pattern will rotate. There will no shift in pattern.
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Sol.

10.

Sol.

Let S, and S, be the two slits in Young's double slit experiment. If central maxima is observed at P and
angle ZS PS, = 6, then the fringe width for the light of wavelength 1 will be. (Assume 6 to be a small
angle)

S,d S, fafe wam 7 T Ree (fos) B 1 3k =iy Ifas P o= gdfid &I 8 e &I ZSPS, =038
a1 TR A @ forg b1 =retg 8 — (AT % 0 9ga &9 ©) :

(A*) 10 (B) 10 (C) 21/ (D) 1/20
InAS,PO:
s,k
T
I_____e/_zf::_; P
Sk--"7"
6 _ d/2
tan — = —
2 D
As D>>d
0 is very small. 6 987 3TcT T |
6 0 6 d
= tan—=—- = —=—
2 2 2 2D
= %:% = Fringe width 5=t @erg = %:% Ans.

In a YDSE both slits produce equal intensities on the screen. A 100 % transparent thin film is placed in
front of one of the slits. Now the intensity of the geometrical centre of system on the screen becomes
75 % of the previous intensity. The wavelength of the light is 6000A and ., = 1.5. The thickness of the
film cannot be:

I fg—Ree M # 91 Ree ud w® |we dlgdl ST &Rl 81 TH 100 % URTI Udell fen @
Rerel # A o & AW W1 WAl 8 | 3 U R SAIHY §WE b @l gl g & 75 % &1 el 2 |
UdTel B AR e 6000A B TAT p, = 1.5 fbed & DI W HieE TE B Febell B —

(A)0.2 um (B) 1.0 um (C)1.4 um (D*) 1.6 um

=1+ I, + 2], coso

Ima><= (\/E+\/E)2 =4IO
1=0.751_ =3I,

max

so (g4ferd) 31, =1, + I, + 21, cosd

1
COoSp = —
¢ 2
o= E, 27'c—£, 27'c+£, 4n-T
3 3 3
3 3 3 3

path difference (4I=iX) Ax = 2i¢ =(u-1t
I

t= %Xd)um
T

=0.2um, 1.0 um, 1.4 um, 2.2 ym, ....
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COMPREHENSION :

ELECTROMAGNETIC WAVES

Sources of electromagnetic waves

It is an important result of Maxwell's theory that accelerated charges radiate electromagnetic waves.
The proof of this basic result is beyond the scope of this book, but we can accept it on the basis of
rough qualitative reasoning. Consider a charge oscillating with some frequency. (An oscillating charge
is an example of accelerating charge.) This produces an oscillating electric field in space, which
produces an oscillating magnetic field, which in turn, is a source of oscillating electric field, and so on.
The oscillating electric and magnetic fields thus regenerate each other as the waves propagates
through the space. The frequency of electromagnetic wave naturally equals the frequency of oscillation
of the charge. The energy associated with the propagating wave comes at the expense of the energy of
the source-the accelerated charge.

It can be shown from Maxwell's equations that electric and magnetic field in an electromagnetic wave
are perpendicular to each other and to the direction of propagation.

In Fig 4, we show a typical example of a plane electromagnetic wave propagating along the z direction
(the fields are shown as a function of the z coordinate, at a given time t). The electric field Ex is along
the x-axis, and varies sinusoidally with z, at a given time. The magnetic field By is along the y-axis and
again varies sinusoidally with z. The electric and magnetic fields Ex and By are perpendicular to each
other, and to the direction z of propagation. We can write Ex and By as follows :

Ex=Eosin(kz-ot) Eq. 7(a)
By=Bosin(kz-ot) Eq. 7 (b)
Here k is related to the wave length A of the wave by the usual equation
2n
k=— . Eq. 8
. q

and o is the angular frequency. k is the magnitude of the wave vector (or propagation vector) k and its
irection describes the direction of propagation of the wave. The speed of propagation of the wave is
(w/k). Using Egs. [7 (a) and (b)] for Ex and By and Maxwells equation we finds that

o =cK, where,c=1/ugeg e Eq.9 (a)

The relation o = cK is the standard one for waves. This relation is often written in terms of frequency.

v (Fo/ 2r) and wavelength. A (= 2n/ k) as

2nv =C (Z_nj or
A

vA=c Eq. 9(b)
It is also seen from Maxwell's equations that the magnitude of the electric and the magnetic fields in an
electromagnetic waves are related as Bo = Eo/ C.
The properties of electromagnetic waves can be summarized as follows :
These waves do not required any material medium to propagate.
These are produced by accelerating charges
These waves consist of time varying electric field and magnetic field.

Ex = Eo sin (kz — wt)
By = Bo sin (kz — wt)
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The frequency of an electromagnetic wave is equal to the frequency of oscillations of electric
field and magnetic field. The frequency f = 22
T

Electric field and magnetic field associated with an EM wave are always perpendicular to each
other.

Electric field and magnetic field associated with an EM wave are also in same phase. The ratio
of ‘E‘ and ‘é‘ is equal to c.
The direction of propogation of EM wave is perpendicular to electric field and magnetic field.

The direction of propagation is in the direction of E xB .

In vaccum EM waves propogates with speed equal to 3 x 102 m/s, it is represented by the

symbol c. c is also equal to 1/ /g, -

In other medium EM wave propagate with a speed = L

m
AEYATEDIY T (ELECTROMAGNETIC WAVES)

T & S (Source of electromagnetic waves)

Jgragaara (electromagnetic, wém # em) T I B9 B)l € 7 T A1 ReR aw, 7 € tHAM WA | T gY AW
(Rer uT), Jeggadaada TR & S 8 FHd ¢ | aife, ReR amae @1 daat ReRdgd &3 IO R & | Safd MR ST
IO &3 Wl IO B & W I8 I9F B 91y uRafid T8 B ¥ | Howdd @ Rigid @ I8 e Heaye fwfy ® 5 @Ra
e eI avi RAfERT wra 21 39 Aferes FwfRy &1y 98 & R &3 § W 2, WY 89 S UG Ui,
TS 9T & AR W WHR N Fhd & | A9 NG & v omaer & o f5e Afed emgfy 9 em ox @1 ® (91
Jre BT AT A1AY A U AR A1IY BTSSRV &) | TS I &7 W T Qferd g &5 SU= BRal § O Y U qIferd
FIPIT & P W A 2, N Y TH QAferd fga &3 @ AR B RO FAA 8 AR A8 9fbAr e wwd ¥ o dfera
fgra vd gao 99 T g B GURNT B § A FE 5 W T B 2| @efae w9 F Jgagaery @A # g,
AT & QU B AMYRT B GRIER BXA B | TSR G F FE Foft, T rATd @Ra A B Foit F A wr Bt B
gdfad @i & MR W & Fhal & b 39 Ifed &1 e 5y fEd ged @®9 2, G881 9bd ¥ 89 R @)
FHd & 5 g yerr (A 5 diel) S 79 & foY B9 99 U 31a B S9 TSR 3 IMgRT F e HRM B oY T
ac uRuY & IR B | fdT JHE B qd T8 ¥ B O Gwa € B | ol -y ) emgfy e 6 x 10™ Hz ®
wafes e Mg goiagite aRuel & W S afead amgfy &1 urd wR Ui € a8 o 10" Hz @ 7 9 BRw
& 319 Iga Jaor A 1 TAE TR gen a1 a8 T amgRt @ ol (A oA @ uReR #) & forg & gon, S &
o & WANT (1887) & yavwl # <@ AHhd ¢ | Hoddel & Rigr @& ev & forg f6y Y 89 & Ihel YA | G bl
& qT A YA 39 &5 H I WAyl wrl & oy URON BT MUR 9 |

ITYAGIP TN B UG (Nature of electromagnetic wave)

AFAId & TG B IR W I8 WA o Gal 2 5 N eagae o # fRrfhy @ geo 83 16 R & d9qd
BT § 3R g9 T # v B ff | foRemuT ym W T MU fidem B R R Y I8 g a udid B ' 1 R 2 ) R
PR | FRE # el @& g fagd &3 <l & dgad 2| R oR1 & R S gaen & GuiRE @) el & |
9 & Igfew 21 o 39 Rfy § B 1d E R wigad € | I8 b AH e B |

i 4 % g9 z fXen § 9 Fxell g8 U Iuad JEagaa a9 B UTefie ey Yl fhar ¥ (e e t w, et @ z
e & wom & w9 # suim e ®) | fRgd 87 Ex, x-38 & i § R 5 am t Rz & Wy suemy w0 H
uRafda i 81 gadT &= By, y-o1 & ogfew ¥ ok u8 N z & U Suaww w9 # uRafia gar 2 fea &5 Ex v
FIHT &= By td g & wigad € vd T e, z & 0 d9ad ¥ | Ex wd By #1 89 fead fore e § ¢

Ex=Eosin(kz—ot) e 7(a)
By=Bosin(kz—wt) e, 7(b)
Tl Kk vd a7 & e A f=faRea w99y @
2n
k==—" . 8
. (8)
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dor I8 @ ST amgfa B, k TR ke (an e afewr) k &1 aRkerer 21k @ fen & @ e @ fRen Afde s 21 @
@ T T (w/k) 31 Ex vd By & forg <ol [7 (@) wd (b)] T fade & wHia<ol &1 Sua @¥a g e aRoms
W UET G B

(1)=CK,WT,C=1/ Ho€o e 9(a)
e o = cK @i w®M & fau e W9y 2 w39 Wy @ emWfa, v (Fo/ 2w) T dRees
A(E2n/K)® usl & 39 w9 ¥ forar oman & —

2nv =C (Z_nj 3rerar
A
vAh=cCc 9(b

)
FFaId & TP B AR W 59 Fpd W) ) ugen o 9aar & & B0 Serageen - ¥ fga v geey 89 WER
fafoRea Wi g1 |@9fa & Bo = Eolc

fae@ g @ & T

DGRV & fo AemH &) raeddmar TEl Bl B |
Ig IRT NI & HROT ST Bl 2 |

3 AR gRadt fagd v g & SuRerd B B |

Ex = Eo sin (kz — wt)
By = Bo sin (kz — wt)

ﬁgﬁg@aﬁua@ﬁaﬁmﬁ,ﬁgﬁwzﬁraﬂuéﬁ%aﬁmaﬁmﬁrzﬁwgﬁﬁﬁl311?[%&%
figd vd geom a7 9 ¥=d faga gear 9T SH & dwad Bril B |

g ged A W Rgd ol gE a3 W s § 9§ aon [ vd B @1 e o B
SRTER BT 2 |

fag[d g aX B GR1 fRen RAga w6 gReE &89 & oreaq el ¥ | i §eRvl fem ExB @
fen 4 g 2|

frafa § figa gee™ oA THE B qA ¢ = 3 x 108 mis F T FRA E, TWH € =1/ Jugee ERT
vefid far S 2|

mquﬁﬁgﬁmmﬁﬁma:L.
Jue

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO
Educating for better tomorrow | e oo e TE5s | CIN: UB0302R12007PLC024029 -9




On the basis of above information answer following questions :
SWRIT Fa1ell & AR W 1 g} $T SR I -

1. A plane electromagnetic wave of frequency 25 MHz travels in free space along the x-direction. At a
particular point in space and time, E = 6.3]V/m. What is B at this point ?
Solution : Using Eq. (8.10), the magnitude of B is
_E
T c
= _0VIM_ 5 qx100T
3x108m/s

To find the direction, we note that E is along y-direction and the wave propagate along x-axis.
Therefore, B should be in a direction perpendicular to both x- and y-axes. Using vector algebra,
E x B should be along x-direction. Since, (+]) x (+R) =i,Bis along the z-direction
Thus, B=2.1 x 108 kT

Hindi. 25 MHz amgfa @ we wwaa Sgjagasra o’ fafa & x-feen & sgfew i 8| Resa (space) # &0 fafme
fig W st E = 6.3 | V/im & 3w fag ™ B o1 71 @ & ?

Solution : B wd E & uRam o gR & fr=iforReq afiaxr g1 wefda €1

c  3x10®m/s
@l fen & H9y ¥ g9 oM € 5 E, y-Ren & agfie @ &R TR x-feen & argfeet we R @ g @ B x- 3
y-3iell A & dgad fen # B =Ry | |feer S &1 Sw e R, E x B @1 x-feen #§ g =nfRe | dfe
(+]) x (+K) = i, B z-Ren & sgfw 3
ot B=21x108kT
12. The magnetic field in a plane electromagnetic wave is given by

By=2x10"sin (0.5x 103x + 1.5 x 10""t) T.

(a) What is the wavelength and frequency of the wave ?

(b) Write an expression for the electric field.

Solution : (a) Comparing the given equation with By = Bo sin {2n[5+%ﬂ
y
we get, A = 2_713 m = 1.26 cm, and 1. v=(1.5x10")/2n =23.9 GHz
0.5x10 T

(b) Eo=Boc=2x107 T x 3 x 108 m/s =60 V/m
The electric field component is perpendicular to the direction of propagation and the
direction of magnetic field. Therefore, the electric field component along the z-axis is

obtained as
E;=60sin (0.5 x 103 + 1.5 x 10" t) V/m
Hindi il el Jeragaata o § gaatg e By =2 x 1077 sin (0.5 x 103 x + 1.5 x 10"t) T

() o= @ Imgfy den a¥aed @ & ?
(b) facrga &= & forg =iow faRay |

Solution (a) & W w &= 91 =1 TR By = Bo sin {2n[%+%ﬂ { FoIT FH W

}\‘=2—TC
0.5x10°
e %=v=(1.5x 10'")/ 2 = 23.9 GHz
(b) Eo=Boc=2x 107 T x3x 108 m/s =6 x 10" V/m
eI &3 °ce TR B T Q0 T gaarg &7 o Qe & dqaa B 2 | o figa &7 uea z-31 & srgfaw

fa=faRea Tfiexor gRT e B
E. = 60 sin (0.5 x 10% + 1.5 x 10'" t) V/m
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m =1.26 cm,




13.

Ans.
Sol.

Hindi

Ans.
Sol.

14,

Ans.
Sol.

Hindi

Ans.

An electromagnetic wave travelling in the x-direction has frequency of 2 x 10" Hz and electric field
amplitude of 27 Vm~'. From the options given below, which one describes the magnetic field for this

wave ?
B(x, t)=(9x10°T)j
sin[1.5x1o-ﬁx—2x1o”t]

c B(x, t)=(9x10°T)k
sin[ 2n(1.5x10°x - 2x10"1)]

B(x, t)=(9x10°T)i
sin[ 2n(1.5x10®x - 2x10"1)]

5 B(x, t)=(3x10°T)j

sin[ 2n(1.5x10®x - 2x10"1)]

(C)
®=2n%x2x 10" Hz
E _ 27

Eo
C 3x10°8

Oscillation of B can be only along ] or k direction.

Bo = =9 x 108 Tesla

Option (C)

2 x 10™ g&7 amgf 7em 27 V™' & ga & & M a1l T Sgd geeid oo x-Ren #§ waRkd 71 i R e e # ¥

DT T Aot 39 T &g FEDIT & Bl S & |
B(x, t)=(9x10°T)j
sin[1.5x10°x—2x10"t]

B(x, t)=(9x10°T)i
sin[ 2n(1.5x10®x - 2x10"1)]
5 B(x, t)=(3x10°T)j

c B(x, t)=(9x10°T)k
sin[ 2n(1.5x10®x - 2x10"1)]

sin[ 2n(1.5x10°x - 2x10"1)]

(9]
0=2nx2x10"Hz
Bo = Eo__27 . 9 x 108 Tesla
C 3x10°
B e | k fem ¥ g ¥
fawea (C)
For plane electromagnetic waves propagating in the z direction, which one of the following combination
gives the correct possible direction for E and B field respectively ?
(A) (21+3]) and (i+2]) (B) (~2i ~3]) and (3i-2])
(C) (3i“+4]')and (4?-3])
(B)

E-B=0 + [E L B]
options 2, 3, 4 are possible

(D) (i+2]) and (2i-])

E x B should be along Z direction

(-25-3j) = (3i-2])= 5k

.. Option (B)

z-fen ¥ SaRa ad Jepagreerd o &g R § | i e wae: E oqen B g wE Wwa e a1 g 7
(A) (2T+3]) e (T+2]) (B) (21 -3j) wn (3?—2])

(D) (i+2]) wn (2i-])

(C) (37 +4j) wer (47-3])
(B)
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m
W
I

Sol. 0

1 B]

2,3,499@ 3|

Ex B, Zaa & s &M =y
(~25-3j) = (3i-2])= 5k

. fawea (B)

gﬁx

15.= If an electromagnetic wave propagating through vacuum is described by
afe fata @ 49T Tgagaad I
E = Eo sin (kx — ot) ; B = Bo sin (kx — ot),8 | 74
(A*YEok=Bow (B) EoBo = @ k (C)Eo ®=Bok (D)EoBo=w/k

16.=».  The electric field part of an electromagnetic wave in a medium is represented by
Ex=0 )

E, = 2.5ﬂcosK2n x 108 @Jt—(nx 1072 @jx}
C S m

E:=0. Thewaveis:

(A) moving along y direction with frequency 2r x 10° Hz and wavelength 200 m.
(B) moving along x direction with frequency 106 Hz and wavelength 100m

(C*) moving along x direction with frequency 10° Hz and wavelength 200m

(D) moving along —x direction with frequency 10® Hz and wavelength 200m

Td | § Ue g gRe ) 31 9gd &7 TeRid 8

Ex = 0,

E, = 2.5ﬂCOSK2n><106@Jt—(n><10_2@jx}
C S m

E.=0. d9:

(A) TR 200 /1 TRIQEd qoI 2n x 10° g1 Mgiy & | y fa=m & aryfewr wfowm 2
(B) T 100 ¥ aReed qem 10° g€ mgfy & @y x fawm & srgfeer o 2
(C) TR 20091 TRveed qenm 10° e amgfy & w1y x fazm & argfewr wfHmE 8
(D) TR 20041 TRveed qe 10° e mgfy & Wiy —x fa=m & ergfewr o= 2

Sol.  Comparing the given equation

e Y AHHRON BT T PR WR

Ey = 2.5ﬂcosK2n x108 @Jt _(n <1072 @jx}
C sec sec

With the standard equation
ATqH FHIBIT
Ey = Eocos(mt — kx)
we get YTl BT 2 |
o = 2xf = 2n x 108
f=108Hz
Moreover, we know that & SI9d & f&
2_n =k=nx10?m"
A

= A =200m
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17.

Sol.

18.»

Sol.

19.

The electric field of an electromagnetic wave in free space is given by E =10cos(10”t+kx)] V/m,
where t and x are in seconds and metres respectively. It can be inferred that

(i) the wavelength A is 188.4 m. (i) the wave number k is 0.33 rad/m

(iii) the wave amplitude is 10 V/m (iv) the wave is propagating along +x direction
Which one of the following pairs of statements is correct ?

(A) (i) and (iv) (B) (i) and (ii)

(C) (i) and (iii) (D*) (i) and (jii)

dgd FEBT RIT BT I &7 E =10cos(10” t+kx)j diee/H, gR1 faam mn 2, et t &R x e Ao
Jorm Hiex # €, uRom 81 wahd ©

(i) TReet A = 188.4 m. (i) T w1 k = 0.33 ST/

(iii) TR A = 10 aree/H (iv) TR +x &1 B orgfee vl et 2
SRIF B H HH— BT I & ?

(A) (iii) 3 (iv) (B) (i) 3 (ii)

(C) (ii) 3 (iii) (D*) (i) 31 (i)

Asgiven f&am gam g E = 10cos(107t + kx)
Comparing it with standard equation of e.m. wave,
TR AHIHRIT § JoT B W

E = Eocos(ot + kx)

Amplitude (3MI™) Eo =10V/m and o = 107 rad/s

8
co=w= O g 2220230 yge
b1 Q) 10
Also 31d:
7
c=2 orar k=2-_19 - =0.033
K c  3x10

The wave is propagating along —x direction

T —x faem & srgfaer wfrefrer 21

A light beam travelling in the x-direction is described by the eletric field Ey = (300 V/m) sinw(t — x/c). An
electron is constrained to move along the y-direction with a speed of 2.0 x 107 m/s. The maximum
electric force and the maximum magnetic force on the electron are-

TG x-fa2n § @ART T yern g fag@ &3 Ey = (300 V/m) sino(t — x/c) §RT &=MT S|l 8 | U@
Soag A y-faen & argfawt 2.0 x 107 m/s @ =1a | WA HA & ol 91 | solag W BRRG Jifsad
fazg@ 9o don ftewad g™ 9 8IM

(A) 4.8 x 10”7 N,zero (B)4.2 x 108 N, 1.8 x 108
(C*)4.8x 107" N,3.2x 1078 N (D) zero, zero
(C)

The maximum electric field is Eo = 300 V/m. The maximum magnetic field is along the z-direction.

rfrdaw faggd &= Eo = 300 V/im B | 3if¥aaq e &3 z- e & ergfewr sy 2
_E, _ 300 V/m
c  3x10® m/s

The maximum electric force on the electron is Seiag [ TR BRI 3rHa fagd a1 =1 @

Fe=qEo= (1.6 x 10-® C) x (300 V/m) = 4.8 x 10~ N.
The maximum magnetic force on the electron is Sed [ TR HRIRT AAHTH FFHF g 7141 ©

Fo = ‘q\7 xB =qvBo

max
=(1.6x107"°C) x (2.0 x 10" m/s) x (108 T)=3.2 x 108 N.

The magnetic field in a travelling electromagnetic wave has a peak value of 20 nT. The peak value of
electric field strength is : [JEE (Main) 2013, 4/120, -1]
T wferefie figa e w1 # gEeg a3 &1 MY 7 20 nT 7| g &3 amed &1 o 79 2

[JEE (Main) 2013, 4/120, —-1]
(A) 3Vim (B*) 6V/m (C) 9V/m (D) 12 VIm
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Sol. E=BxC
|IEIHB|.|C| =20 x 107 x 3 x 108
=6V/m. Ans (B)

20. An EM wave from air enters a medium. The electric fields are E, = Eoﬁcos{va(g—tﬂ in air and

E2 = Eoz)%cos[k(2z—ct)] in medium, where the wave number k and frequency v refer to their values in
air. The medium is non-magnetic. If ¢ and ¢, refer to relative permittivities of air and medium

respectively, which of the following options is correct ? [JEE (Main) 2018; 4/120, —1]
T faga geara o’ a1 9 feell Aemw § ydw o) 2| S Jga &7 E, =E01£COS{2nv(§—t]} EEl

# @ E, =Eg,fcos[k(2z-ct)] Aremd # €, STEf HeROT WAT k T @RI v B AW g@ H T | HEH
IGNDHY B | AR g, TAT g HAW BA UG HegH Bl el fagaeiieran g1 a1 = 4 @ 3 w1 fdbe we

BITT?
o & e 1 €, €,
(A) = (B) = (C) =4 (D) =2
g, 4 g, 2 €, €,
Ans. (A)

Sol. C=Speed in air ag # =1
V = Speed in medium #EIH # ATl

v

c 2

u, =1 (Non-magnetic) (3rg=a1a)
vofe, 1 .
_——= —_— = — f— _ =

C € 2 4
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TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C13 TO cK

DPP No. : C14 (JEE-Advanced)

Total Marks : 33 Max. Time : 22 min.
Comprehension ('-1' negative marking) Q.1 to Q.11 (3 marks 2 min.) [33, 22]

ANSWER KEY OF DPP NO. : C14

1. 12x10°N 2. Ems=2.9V/m,Bms=9.6x10°T 3. (A) 4 (C) 5. (B)
6. (C) 7. B) 8 B=074x103T 9. B) 10. (A 1. (B)
COMPREHENSION :

Electromagnetic waves carry energy and momentum. In a region of free space with electric field E,
there is an energy density (g0 E%/2). Similarly, as seen associated with a magnetic field B is a magnetic
energy density (B?/ 2u0). As electromagnetic wave contains both electric and magnetic fields, there is a
non-zero energy density associated with it. Since it carries momentum, an electromagnetic wave also
exerts pressure called radiation pressure. If the total energy transferred to a surface in time tis U. It can
be shown that the magnitude of the total momentum delivered to this surface (for complete absorption)
is,
U
p=—
c

Light carries energy from the sun to the earth, thus making life possible on the earth.

I A A B e JPAGIpT a9 N FHoll Td FIT 98T M & 2 off &, T Soll d FI 8w § | B g
fyatfod &= afk faga & E femm a1 @ @ S9 &89 7 Sut a9 (0E/2) &1 71 30 e gee &= B ¥ wedfd
FIB FHott T (B%/2u0) BN B | TS Jegagadd R H Jgd T4 gIer &3 A & BT & 39S A1 U TRIOR Sl
T oS BT B | 3@ A MY 5 Agadeaty a9 @ T e & dead B1E aa 21 (R 4) | ot 59 9 7 B8 Jega
IR B A I JegagIdd T B e vd gIar & & HRY M H h) S TeARAT H 99 WA | 39 UBR I8 A
Tt & ol T W AT Be ¥ | 3O 8 aed W 2§ (3 aet i) Sggagedia i A Sot T @ aw
FRl E | gfF I8 T 989 A SNl UE Agageaty a¥e |19 Sierd ® N fafeRer a9 wed #

I t g9 A B A W IR ga Hoit U 1 a1 g8 el on wear @ {5 39 was @ g b g 69 (I8

Wg%wwaﬁmmﬁfﬁﬁaﬁ@%)m,p=% ................. 1
BRI & w9 H GF A Holl gl % ggT B e SR gedt W Sies |9a g B |

1. Light with an energy flux of 18 W/cm? falls on a nonreflecting surface at normal incidence. If the surface
has an area of 20cm?, find the average force exerted on the surface during a 30 minute time span.
18 W/cm? & il FeTakd @l Tl bl srRTdaes wee W Afiieigad amufad &ran € | e aag &1 &=bar 20cm? & & 30
e &1 ITaafy § 9ag W o 9Tt $id 9o &7 uR&bed B |
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Solution :

The total energy falling on the surface is

U = (18 W/cm?) x (20cm?) x (30 x 60) = 6.48 x 10° J

Therefore, the total momentum delivered (for complete absorption) is

5
p=g=w=2_16x10—3kgm/s

c  3x10%m/s
The average force exerted on the surface is

3
S P 216107 o pen
t 0.18x14
Solution Fag W T arell Bt soit U = (18 W/em?) x (20cm?) x (30 x 60) = 6.48 x 10° J

Sy, 39 A8 BT Uad Gl A (Wl @iy & fig) |

5
p=g=w=2_16x10—3kgm/s

c  3x10®m/s

-3
o i e ot 7er 8, F= 2 = 20000045 50
t 0.18x10
2. Calculate the electric and magnetic fields produced by the radiation coming from a 100 W bulb at a

distance of 3 m. Assume that the efficiency of the bulb is 2.5% and it is a point source.
3m @ & W Rera fFA 100 W 33 9 o @ ffawwr gr1 S faga vd gaara a3l &) 7o Hifvig | oy I8 o &
& g5 @1 zera 2.5% ? 3R I' e fag =T 2
Solution :
The bulb, as a point source, radiates light in all directions uniformly. At a distance of 3 m, the surface
area of the surrouding sphere is
A = 4qr? = 4¢(C)? = 113 m?
Power _ 100W x2.5%
Area 113 m?

Half of this intensity is provided by the electric field and half by the magnetic field.
1 1 1
S1=5 (s0Emmsc) = 5 (0.022 Win?)

The intensity at this distance is I = = 0.022 W/m?

Ems = 00122 3 V/m =29V/m
(8.85x10712)(3x10°)

The value of E found above is the root mean square value of the electric field. Since the electric
field in a light beam is sinusoidal, the peak electric field, Eo is

Eo= V2E,. = V2 x 2.9 V/m = 4.07 V/m

-1
Electric field strength of light is fairly large Bims = Erms - _2.9Vm

c 3x108ms™’
Agains, since the field in the light beam is sinusoidal, the peak magnetic field is Bo = Bms = 1.4 x 1028 T. Note
that although the energy in the magnetic field is equal to the energy in the electric field, the magnetic field
strength is evidently very weak.
Solution : fog ©a & w0 # 99 o feemelt § w9 w9 ¥ gy RAfERT w1 213 M B g8 W $HH 9 qrell MeArdR
Fag &1 aahd A = 4nr? = 4g(C)% = 113 m?
ufdd _ 100W x 2.5%
wma 113 m?
3 Maan # o AR AR &7 B 7 MR o B &5 H
1 1

1
S1=5 (80Emmsc) = 5 (0.022 Wim?)

=96x10°T

It 3 TN R THIe B e 1 = =0.022 W/m?

Ems = 00122 3 V/m=29V/m
(8.85x10712)(3x10°)

fagd &5 E &1 a5 a9 ot Aegw ot A | R®if 5 gerer g9 § fga &9 saasia @ # | Eo &1 A9 R,
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Sol.

Ans.

Sol.

Eo = V2E, s =+/2 x 2.9 V/m = 4.07 V/m
39 TP, 9 3@d & & yere &1 fea &5 w1 afdaemed §
39, T GIBIT &F B Nad HT IR W,

_Ems __2.9Vm”
™ ¢ 3x10%ms™
T U1 ¥ & et ¥, AR gaar 8, Bo = +/2 Bms = 1.4 x 108 T | &9 1 Ara 4@ e & 5 7ol gea &

H o, fagd & H Holl & R 2, WS GaHIg &3 B Aaa 9gd B © |

=96x10°T

Find the energy stored in a 60 cm length of a laser beam operating at 4 mW.

4 mW R FaTfeld T T ol &1 60 cm o TS § | Sl SId a1 |

(A*) 8 x 10712 (B) 6 x 107'2J (C)4 x 1072 (D)7 x 107'2J
(A)
— 8
' 60 cm
The time taken by the electaromagnetic wave to move through a distnce of 60 cmist = 60 Ccm =2x

107° s.The energy contained in the 60 cm length passes through a cross-section of the beam in 2x107°
s. But the energy passing through any cross-section in 2 x10° s is
60 cm

fagd ga®I T §RT 60 cm BT S TI BRA H AN qHI t = =2x10°s 28| 60 cm oH=Tg H

c
FURT Foll Gl & U BIc I ToR H 2x107° s 9T oiell © fg 2 x10° s ¥ fbefl argueer @i &
oY ATl ot B ¥
U=(4mW)x(2x10°s)
=(4x 103 J/s)x (2% 10°s) =8 x 10-12 .
This is the energy contained in 60 cm length.

IE 60 cm =TS | Gufed ol 2|

During the propagation of electromagnetic waves in a medium : [JEE (Main) 2014, 4/120, -1]
(A) Electric energy density is double of the magnetic energy density.

(B) Electric energy density is half of the magnetic energy density.

(C*) Electric energy density is equal to the magnetic energy density.

(D) Both electric and magnetic energy densities are zero.

e Aed H fagd g dRA & AR B ARM ¢ [JEE (Main) 2014, 4/120, —-1]
(A) R St o9@ g Hoil g9 & G 2 |

(B) faercha o1l & gea il BT &7 37e R |

(C*) faria S & F=HF Holl °d & TR 3 |

(D) <1 fagrf vd grarg Solf g@ I 2

(C)

Both the energy densities are equal.

QI Holl I-Tcd TEE B |

An electromagnetic wave of frequency 1 x 10" hertz is propagating along z—axis. The amplitude of
electric field is 4V/m. If eo = 8.8 x 1072 C2/N-m?, then average energy density of electric field will be :

1 x 10™ &S Mgl & vo JgagrEdT TR z—3E & JgRY FaRT B | Jggd &= @1 amam 4V/m ¥ ARk eo = 8.8 x
1072 C?/N-m? < Jegd &= &1 N SHofl &-icd arm— [JEE (MAIN) 2014_ONLINE TEST]

(A)35.2x 10" Jim®  (B*)35.2x 102J/m® (C)35.2x 103 J/m® (D) 35.2 x 10-'° J/m?3

2
U= coB2me= 4 x88x1072x |2 | =35.2x 1012
2 2 2

/\
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7=

Ans.

Sol.
?:Fj,ﬁ_c{ :

An electromagnetic wave of frequency n = 3.0 MHz passes vacuum into a dielectric medium with
permittivity € = 4.0, then [AIEEE 2004; 3/225, —1]

(A) wavelength is doubled and the frequency remains unchanged

(B) wavelength is doubled and frequency becomes half

(C*) wavelength is halved and frequency remains unchanged

(D) wavelength and frequency both remain unchanged

e fIgd gee™d WA $ Agid n = 3.0 MHz 5, fFafa @ wrdga wierm § ol B et fgaeiiea
£=4.0,8 T [AIEEE 2004; 3/225, —1]

(A) TR <& g B g A fa eRafia =i

(B) TR <& g B 9 Jmgfay amell BN

(C*) TR el B 9 mgfar smuRafida &+

(D) @1 3 9 mgfa <A1 & sruRafda = |

An electromagnetic wave in vacuum has the electric and magnetic field E and B, which are always
perpendicular to each other. The direction of polarization is given by X and that of wave propagation
by k. Then

(A) X||B and k||BxE (B*) X ||E and k||ExB [AIEEE 2012, 4/120, — 1]

(C) X||B and k||ExB (D) X||E and k||BxE

foafa # ve Rgagedla w7 § Rgd W geew &9 E @ B & S 5 & 06 R & ofeaq €|
gaur &Y e X & & Sl ¥ 3R AR FwR B k W | 7 [AIEEE 2012, 4/120, — 1]
(A) X ||B 3R k||BxE (B*) X||E R k||ExB

(C) X||B @R k||[ExB (D) X ||E 3R k||BxE

(B)

- -
B B
— —
E E
‘/propagation /?‘RTT HERv

DISPLACEMENT CURRENT

We have seen that an electrical current produces a magnetic field around it. Maxwell showed that for
logical consistency, a changing electric field must also produce a magnetic field. This effect is of great
importance because it explains the existence of radio waves, gamma rays and visible light, as well as
all other forms of electromagnetic waves.

To see how a changing electric field gives rise to a magnetic field, let us consider the process of
charging of a capacitor and apply Ampere's circuital law given by

I:.ﬂB al = 1101'( )f ........ (A)

to find magnetic field at a point outside the capacitor. Figure 1 (a) shows a parallel plate capacitor C
which is a part of circuit through which a time-dependent current i (t) flows. Let us find the magnetic
field at a point such as P, in a region outside the parallel plate capacitor. For this, we consider a plane
circular loop of radius r whose plane is perpendicular to the direction of the current - Carrying wire, and
which is centred symmetrically with respect to the wire. From symmetry, the magnetic field is directed
along the circumference of the circular loop and is the same in magnitude at all points on the loop so
that if B is the magnitude of the field, the left side of equation. (8.1) is B (2rr). So we have
B@2rr)=wit) (B)

/\
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Now, consider a different surface, which has the same boundary. This is a pot like surface (Fig.1 (b)]
which nowhere touches the current, but has its bottom between the capacitor plates; its mouth is the
circular loop mentioned above. Another such surface is shaped like a tiffin box (without the lid)
[Fig. 1 (c)]. On applying Ampere's circuital law to such surfaces with the same perimeter, we find that
the left hand side of Eq. (A) has not changed but the right hand side is zero and not o i, since no
current passes through the surface of Fig 1 (b) and (c). So we have a contradiction; calculated one way,
there is a magnetic field at a point P; calculated another way, the magnetic field at P is zero. Since the
contradiction arises from our use of Ampere's circuital law, this law must be missing something. The
missing term must be such that one gets the same magnetic field at point P, no matter what surface is

used.
S
+ —] |
Y= Pt -
—| + |-
i(t) . i(t) + N
. + — + |-
+ — + |-
C C
(a) (b)
Figure 1

We can actually guess the missing term by looking carefully at Fig. 1 (c). Is there anything passing
through the surface S between the plates of the capacitor ? Yes, of course, the electric field. If the
plates of the capacitor have an area A, and a total charge Q, the magnitude of the electric field E
between the plates is(Q/A) e . The field is perpendicular to the surface S of Fig.1 (c). It has the same
magnitude over the area A of the capacitor plates, and vanishes outside it. So what is the electric flux
@k through the surface S ? Using Gauss's law, it is
®E=|E|A=ig A= (©)
g A £

Now if the charge Q on the capacitor plates changes with time, there is a current i = (dQ / dt), so that
using Eq. (C), we have

dCDE_d[QJ=idQ

dt - a €p &g E
This implies that for consistency,
ddg .
—= =i D
so( o j D)

This is the missing term in Ampere's circuital law. If we generalis this law by adding to the total current
carried by conductors through the surface, another term which is go times the rate of change of electric
flux through the same surface, the total has the same value of current i for all surfaces. If this is done,
there is no contradiction in the value of B obtained anywhere using the generalized Amper's law. B at
the point P is non-zero no matter which surface is used for calculating it. B at a point P outside the
plates [Fig.1 (a)] is the same as at a point M just inside, as it should be. The current carried by
conductors due to flow of charges is called conduction current. The current, given by Eq. (D), is a new
term, and is due to changing electric field (or electric displacement). It is therefore called displacement
current or Maxwell's displacement current. Figure 2 shows the electric and magnetic fields inside the
parallel plates capacitor discussed above. The generalisation made by Maxwell then is the following.
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The source of a magnetic field is not just the conduction electric current M
due to flowing charges, but also the time rate of change of electric field.

More precisely, the total current i is the sum of the conduction current
denoted by ic, and the displacement current denoted by id (=eo(d®e)/ dt).  j(t) —»
So we have

X D

A4
m

\ 4

VvVVYy ViV

C_ e ddg -
i=ie+ia=1ic+ €0 o (5) =
In explicit terms, this means that outside the capacitor plates, we have c
only conduction currer)t ic =i, and no displacgment curren?, i.e., ia = 0. Figure 2 (a)
On the other hand, inside the capacitor, there is no conduction current,
i.e., ic = 0, and there is only displacement current, so thatis=i. -7 % KT
The generalised (and correct) Ampere's circuital law has the same form ) Y X ﬁl;”:",x XN
as Eq, (A), with one difference: " the total current passing through any &% =" % ™% X
surface of which the closed loop is the perimeter" is the sum of the x,|(3 % % x B
conduction current and the displacement current The generalised law is : ?" 3 % "

dCDE 3 K E i
o vViox®, X X X Sx X[
I:.ﬂB o d/ = pgi. + o€ e xR kxS

N X X e x 7
( 6) N X B x x x o

and is known as Ampere-Maxwell law. e
In all respects, the displacement current has the same physical effects Figure 2(b)
as the conduction current. In some cases, for example, steady electric

fields in a conducting wire, the displacement current may be zero since

the electric field E does not change with time.

Maxwell's Equations

1. mE odA = Q /g (Gauss's Law for electricity)

2. mB odA =0 (Gauss's Law for magnetism)
_ —ddg '

3 [ﬂE odl = T (Faraday's Law)

4 [ﬂB edl = pgi, +1o € dj)tE (Ampere - Maxwell Law)

R aRT o1o ART IR T FIHR &F IO S ¢ | Hawad A S 5 e G & forg ww smawe © fF uRaceie faga
a3 N gea &3 ITF I | I8 T 95a B AE T B, Rife I8 AT 7w, A R, v geg uarer & sfaRad ff o Wi
agIB T > IR B AR B B |

I8 <@e & fog & uRadwefidl faggd &5 59 UeR Jaaila &5 & Sg9d &1 SRY 99a1 7 | ST &4 6 FuiRs & smaes
B ufpa R AR B R GRa @ aeR e fig W geag &9 s1a e & forg YRweR & gRueg foem

[J]B. d=pi ® (A)
BT STANT BN |
[frr 1 (a)] # v@ @R wic durRa C g 71 ® o U T oRuyt &1 Wi ® o 999 & g aRad+efiar o=t i (1)
gaifRd & & | IMSY, TR e FuiRd & 9@ &5 § Ry 5l g 9 fF P W g9ay &7 s a¥ | 39 forg, w9 r
e &1 U WHdd gaTaR U o & fEdT 0 gREE R @ fREn @ dead ® iR et g ar & W 2 [fm 1 (a)] |
AR & MR R B9 FE G ¢ & IO & b QR AR U B Ry & Ry T R U B We iy W sww
RHATYT FHE 2 | 39 BRY, IR &5 &1 aRA B ® o wiiexe (A) @1 9 ue B (2nr) 71

BRw)=wi() e, (B)

g 3 aREH el Ua 3T waE W AR PN | I8 T B MBR I TH FaE © S gRT B FE N 78wl 2 (R 1
(b)] R 3T TN FIRF B A wIct B G H B R SHBT § W T gOER U B | g v wag ([RF1 s dmE @)
fefs dfe & ameR @t B [ 1 (C)] | 99 urael arell ¥ wasl @ forg YPuR &1 fAew e ), ' U € 5 aliaRe
(A) & 91¥ IR &1 A9 @ T8 AT B W TS MR BT AW Y B A ol (t), ®fE o 1 (b) 9iR (¢) F i ¥ Fawt
J PIS URT TE [oRel B | 3T, TART AHAT TP ORI & 81 B | UF YBR W T B) @ g P W gedw &7 3
T THR AT B} A P R Geag &7 g S B | w@ife ' ke gAR gR1 o) e e v @ uRuefig frem &
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PR I A 2| T M § G99 BT UG BT AT | BT g IE UK W1 BT ARV 5 AR 9 fe ) wag @
ST o g P W It &5 &1 §HE A9 U 8 |

P [imz Pt N

i(t) i i(t) I -
‘ + + _
+ + |

+ + [

C C

(a) (b)

forr 1

Iy gn o 1 (C) &1 eIHYds W @ BT U UG BT STAN AT S HWHhdl 2| I WRF A wiel & g @ I8 S 9
Tore g8 5l f @& 7 & uRads @ <e1 21 SN &, o< ¥ S9e 99 fga &7 99 @1 21 IRk duRE @ el @
&% AR T 39 R G a9w Q B @ wiel & 9 faga & E @1 uRAmr (Q/A) g0 g ® [ aRaw wewr (2.4) ] |
g &7 i 1 (C) H wag S & <igad DA B | 5B URAT FIRT FH it B &%l A W GAM WA § R 3D IR Y

8 S B | 39, g S ¥ I[oRA arell fIEd Tolad, MW & W @ ST ¥ B B
cDE=|E|A=19 A=S (©)
g A £
9 If FeRa & wiei R I Q F99 & W uRafia & a1 ¥8f b a1 i = (dQ / dt) 87 | safeg afiew (8.3) &

dg _d(g} _14da

dt _a 80 80E
75 fafde oxar & & WrR & w3 9afa @ o,
dog .
—E=i D
so( dtj i (D)

I8 YR & uRuefiy oM &1 g gen ue 21 IRt B R ) waw 9 fex =@eel §RI aifed @ uwRT H, go YoN fagd
FIRT B IRITT B X SIS o 89 VRRR © uRuT | &1 aEiieRe B) Whd ® | 99 9 sl @ oY ey &1 99 i
A BN | 99 FE R A WPIER o1 ariad fem @ R B ura wm A 8 iy 98 eneefi | g P w, B @1 9=
AR & BN AR 3HHT TN YA DAY B BIS W AE of ©iel @ 9w, B g PR B &1 w9 9@ g o e 39
I® g M w g1 @nfey [t (@)] | omaeli & Uare @ SRV aicddl § O 9RT gaifRd g 8 S dre ORT $El o # |
Fieo (D) ) 9 o)1 U6 A9 U B | S uRaceeiel fgd a7 (a1 g fremm, Soenft ff et SuEe # e 21)
B HRY ARacd § A | SHD! gHleY faRemuT gRT s Neqae @l faReoe U1 el Wl & | R 2 SR ali i)
T GRT & o<} fagd vd gaar &5 quiar 2 |

JFIdd gRT 61 T AUBIBR 777 & | GadbId & BT S D Jared M E
el & FffT @rem fagd av1 & T8 B, ofig v & wne faea &= 4 P,
IR & X W SHPT FRY 99 Fhdl 2 | AP Tedl I 39 91 B e ol ‘(45 -
e oI, o g1 Affee e o g (= o0 (A / dt) g B B |+ oy .
RO )T & T & TR B | or: : —
L ddg .
I =le+id=1Ic+ €0 e (5) —
C
Figure 2 (a)
g TRl § 39d1 Y © 6 GuRE # widl & AR dad Ao R e =1 ) A
B ¥ el g = 01 qEd oY weIRS B oiw B WM uRT TE A, Ak Bk
oI e = 0 @R Faer AR o Bl ¥ | AR g = | Ax TSI
e (T8 7o) YRR B aRuefi frm w1 @ TR (A) 91 2 B O Ex
T I TP R 2| T A N waw, e Ry 9T qu @ ¥ o : X XXXBf:
AN Gl URT A R TG foRMaT a1 B1 AT B B | ud wd F 7 Y h X _,-i
s x x X xx X xt"l
L X X x
|:.[|B'd£=“0ic+}'t080 dj)tE 2 < B et
T 3 VPR Aogadt fem wed ¥
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5 off gfe & fRemms a/1 & Hifis gwE are@ aR1 & 9H § | go Refodl #, Serexond, f& arde ar § g fea
a7 & forg fRemu™ ar1 &1 99 Y= 81 woar @ R®ife B0 RAga &3 E 999 & @ aRkafia 7 81| g g Rafoal 4,
I fF SR Farg Y IR BT FRF # Ao v farenys g A1 & IuRerd B Wahd ¥ W ST I I M 7|
g AIHR Ruftl # I o & W W fAgwE 8 9ed € ®fE $E N aew gof aree @ gol e T8 g
|aifde Jaw e T8 B 6 5 faema a3 § ot 8 @ @rem )1 98 B, w3 wry oRadefie e a3 @ eR
Bael favens oRT & S ¥ | A & A, N B (o) IR S A€ B W 9 gEd & faeH @ | g9 fRemee
R B IIR<IE @ AT TR ERT g @ S @ © | SIER0 & o o 2(a) & 9uiRa @ wiel & §1= (| g M
WR) GBI &F AU S FHA 2| T2 b I A urn s {iaw B amR @ el g (A P) w fRems g/ &
(zreaer) g aRvme € | U de Rie MR SART S0 Ydhad et Bial 8, 98 U8 ¥ 5 fga v geew oW SR «ifdw
AT B Y F | IS BT RO FIf I T8 qaran @ 5 IR Rga 9w 99 geoh weed uRads @ &R @ SRIER g
21 oW, 4fr < fagelt 1 vd 2 @ 99 g aws 90, g 13 [R5 2 T 39 9w & o W F 5o T &1 7| fEga
qEd 9 DI IURAR T faga & o1 IuRAfT 31 M7 =l ©1 SIS & g gaorg W Gae M| o1 89 g =l o
T ISR N $E Ahd ¢ 6 g & A aRadTeNe gaata &7, e &5 I a1 B | g8 9 6 wHg @ A aRadweia
fagra &=, 9T &5 S oA B, BIS B 9 1 qufidy ufowy @ iR faRumm g™ & gedg &3 @1 S B9 &
oRum R o WHT R R Jgd vd gead &9 TH-gER B SR  HRU F | BUS B gd gIerg IR &1 A
Fradel- YRR &1 gRuefia oM 39 $em @) aRAToTors ifiefad § | oRT O, e a1 ® o 5 e (5) 9 W R |
39 TR B T i wewyel Ry g gea ot @1 aiRaw § e fawa F 59 srrel srgdm # =Et N |
AFTAA B AT

1. [J]E.dA = Q /g (Rrega wideh e Frem)
2, [J]B-dA =0 (e et T o)
3 fEear - —dds (e Fram)
dt
. ddog
4, [ﬂBod( = holo +Ho 0 (Y- Fra)
8. A parallel plate capacitor with circular plates of radius 1 m has a capacitance of 1 nF. Att =0, it is

connected for charging in series with a resistor R = 1 M Q across a 2 V battery (as shown). Calculate
the magnetic field at a point P. halfway between the centre and the periphery of the plates, aftert = 103
s. (The charge on the capacitor at time tis q (t) = CV [1 — exp (-t / 7)], where the time constant t is
equal to CR)

T FI=R ©ie GRS e gameR wiel o B 1 m g, aRar 1 nF 21 @93t = 0 ® 39! omaf| & & fog R =
1 MQ & o aftRiges & w1 gofisea & 2V &) 328 & ot 11 § (REer) |1 1073 s & ueard |@ulRa & 6= & Qi
el & P U9 I R & S e # Ry g P w gaaa &3 &1 uRaem BIfvig | [eror t w wRa w amaw q (t) =
CV[1-exp (-t/ )] 2 2, st a7 fgais ©= RC 7

OO O OP=05m
: TMQ
———" VWV ——
2V

Solution :

The time constant of the CR circuitis 1= CR =103 s.

Then we have q(t) =CV [1—exp (-t/ 1)] =2 x 10° [1—exp (- t/ 1073)]

The electric field in between the plates at time tis

E= a® - 9 ; A =7t (A)? m? = area of the plates.
SoA TCSO

Consider now a circular loop of radius (1/2) m parallel to the plates passing through P. The magnetic

field B at all points on the loop is along the loop and of the same value. The flux ®e through this loop is
nE q

2
1
O =E x areaoftheloop=Exnx |—-| = — =
- P § [2J 4 4e,
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Hindi :

Sol.

10.=

The displacement current ia = &0 dj)tE = % Z—? =0.5x 10 exp (-1)

att=10"s. Now, applying Ampere-Maxwell law to the loop, we get

B x 27 x Gj = 1o (ic + ia) = po (0 + ia) = 0.5 x 107 poexp (1) or B=0.74 x 103 T

CR uRuy &1 w5 fadis 1= CR = 1073 s o
qt)=CV[1 —exp (-t/t)] =2 x 10° [1—exp (- t/ 1073)]
t e R et & 9= g a9,
=0 o 9 iy A= (AP m? = e @ a1
SoA TCSO
39 fag P &1 o0 gU wiel & ¥R & (1/2)m B & gOeR U @) S S| U @ T90e g W gea aF
B &1 aRuma w9 ® 3R g9 fen U & orfRw B 1 U A YoRA arel e O &1 99 Oe= E X U &1 &5%a = E x

2
T X 1 :E:i
2 4 4e,
ddg 1 dq _
=_—21=05%x10%exp (-1
*Tat 4 dt P 1)
t=10"3 s T W| @ U & forg VR BT 479 a1 A W,

faRem= aRT g = ¢

B x 2 x (%j = no (ic * ig) = po (0 +ig) = 0.5 x 107 po exp (-1)
@ B=074%x10"T

A parallel-plate capacitor with plate area A and separation between the plates d, is charged by a
constant current i. Consider a plane surface of area A/2 parallel to the plates and drawn symmetrically
between the plates. Find the displacement current through this area.

TH AR ©ic FuRd fS9a! ©ic &1 8% AT ©icl & A9 8 d 8, 3 F7Ia o1 i 9 mafd foean
AT B | Wil & A A2 %A B A 9dg W IR dRd § S Wil & A 9Efid U | Rerd

| 39 &F%d ¥ ok drell 9= gRT |1d BRI
(A) i (B*) é (C) 2i (D) zero I
(B)

Suppose the charge on the capacitor at time tis Q. The electric field between the plates of the capacitor

isE= % . The flux through the area considered is

€0

ﬂmﬁﬂfﬁwtwﬁwﬁawmczﬁlﬁwﬁaaﬁﬁaﬁiﬁﬁwﬁgﬂﬁaE:%%lﬂﬁﬂﬁsﬁm

€0
H TORA qrell Toad A
o= X A_Q
gA 2 2¢g
The displacemet current is fazemo= a=T 91 8 ia = &0 &=80 @_ 1.
dt 280 dt 2

A parallel-plate capacitor having plate area A and plate separation d is joined to a battery of emf e and
internal resistance R at t = 0 consider a plane surface of area A/2 parallel to the plates and situated
symmetrically between them. Find the displacement current through this surface as a function of time.

UH FHMIIR USc AURT @ @i &1 &3%he A AT ©c—icRTe d 8, 3961 t = 0 R arga E qon

dR® UfeRIE R aTell S8t & SeT 71 8 | A 98 SadT &9%d A/2 ®, R IR #IRR S wiel &
g wHfd wu A Rerd 8 a1 @il @ FEMIR 8 | 39 a8 9 ToRA dlell fORIo 8RT 999 & Bold w4
H 91 B |

—td 2¢ —td € -2td

£ o W B) Le ) 2e 9 D) e
2R AR R AR R AR 2R AR
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Ans: —e
2R ¢AR

11._  If E denotes the intensity of electric field, the dimensions of a quantity <, (l_t are those of

[Olympiad 2014 (stage-1)]
(A) current (B*) current density (C) electric potential (D) electric flux

uﬁﬁgﬂaaﬁeﬁwaﬁm@hm%mwEO%ﬁﬁmmzsgm%l

(A) faga grt (B*) gRT &9 (C) fazra fawa (M ECGREES]
Sol. (B)

d
Displacement current =<0 (—(EA)))
dt

d _ displacementcurrent

d
e gRT =< [E(EA))j

d displacement current
e =
0 gt A
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Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. C15 TO cw'?

Course : VISHESH (JD)

Note : DPPs C15 and C16 are from Principle of communication

DPP No.: C15

Total Marks : 66 Max. Time : 44 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.22 (3 marks 2 min.) [66, 44]

ANSWER KEY OF DPP NO. : C15

1. (B) 2, (B) 3. (B) 4. (C) 5. (C) 6. (C) 7. (A)
8. (C) 9. (B) 10. (D) 1. (C) 12. (B) 13. (B) 14. (C)
15. (A) 16. (C) 17. (D) 18. (D) 19. (B) 20. (A) 21. (C)
22, (A)
1. A digital signal —

(A) is less reliable than analog signal (B*) is more reliable than analog signal

(C) is equally reliable as the analog signal (D) none of the above

& fesiica Riid —

(A) T& T Rivsier &1 Jor § &9 favaa=ia gar 2|

(B*) T ST &) goi § ifde fzawg g 2 |

(C) U&h T Rieel & ax1sR & fawga=ig g 2 |

(D) SRR § | BIS 8
2. Modern communication systems use :  3MgfA® wrgfaeE Red § IwN B4 B |

(A) analog circuits (B*) digital circuits

(B) combination of analog and digital circuits (D) none of the above

(A) 3ETANT TRu (B*) fesiica uRuw

(D) 3T qorr fSsiies &1 |ae aRue (D) SRR § | BIS 8
3. The audio signal - % Ifffear Rera -

(A) can be sent directly over the air for large distance

(B*) cannot be sent directly over the air for large distance

(C) possess very high frequency

(D) none of the above

(A) T R T AT TP AT O Fhd ¢ |

(B*) a1y WR ol R dd TE WS O Fhd 2 |

(C) arfer Sz amafy = B |

(D) SRR § | BIS 8
4, The process of changing some characteristic of a carrier wave in accordance with the intensity of the

signal is called -
R @ g & AR |, Th 98D R B G IAAERE O BT ge B Gfhar weard & -

(A) amplification (B) rectification (C*) modulation (D) none of these

(A) Tade (Yeimiaer) (B) fdseavon (rectification) (C*) Aregere (D) 379 A PIS &

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




10.=

1.

12.»

13.

If a carrier wave of 1000 kHz is used to carry the signal, the length of transmitting antenna will be equal

to -

If& 1000 kHz @ T&H qied TR BT STAN RIFel of S (carry) # foar <91 81 @1 WIRG (transmitting)
vt @ =TS B -

(A)3m (B) 30 m (C*) 300 m (D) 3000 m

The types of modulation which are possible, are - AEYel?M & fha- UHR ¥q ¥ -

(A) one only (B) two only (C*) three only (D) none of these
(A) BIA Th (B) ®ad a1 (C*) ®ad @A (D) 379 A PIS &

In amplitude modulation -
(A*) only the amplitude is changed but frequency remains same
(B) both the amplitude and frequency change equally
(C) both the amplitude and frequency change unequally
(D) none the these
AT ArSYel®E H -
(A*) Bae T uRafidd grar & ofds smafa adl & 2|
B) S1TH A1 JMIRY S WA FU A IEAS B |

(
(C) 3™ AT G ST AN wU | dgerd ¢ |
(

D) g7 ¥ ®1g el

Modulation factor determines -

(A) only the strength of the transmitted signal
(C*) both the strength and quality of the signal
Aregere™ ged RuiRa wvar g -

(A) Baet gTaIfes Ria & oife (9Teeq)
(C*) RTat &1 Ut eI ToTadT |l

Degree of modulation —
(A) can take any value
(C) should exceed 100%
(A) BTSN AN B FHAT B

(C) 100% 1 31fd Br=1 =Ry

(B) only the quality of the transmitted signal
(D) none of the above

(B) Bad grafics fmia @ Ioras
(D) SRR § | BIS 8

Aregere Il &1 A —

(B*) should be less than 100%
D) none of these

(
(B*) 100% | ®H BT a1y
(D) 574 & ®Ig el

If the maximum and minimum voltage of an AM wave are Vmax. and Vmin. respectively then modulation

factor—

TH AM TR & diecdl & ST A Vinax, T FATH AT Vinin. B O ATl Haex (factor) BRT-

V,

max.

+V

min.

(B) m = Vmin.
V +V,

max. min.

(Aym=

max.

The AM wave contains three frequencies, viz :
A) fo fo+fs fo—f

2" 2 2
(C*) fe,(fe + fs), (fc —fs)

V,

max

V,

T AM TR A ngferdt et B, 98 @
(B) 2fc, 2(fc + fs), 2(fc — fs)
(D) fe , fe, fc

.+Vmin.
-V,

min.

Vm

ax. _Vmin.

V, +V

max. min.

(C)m= (D*) m =

For a carrier frequency of 100 kHz and a modulating frequency of 5 kHz what is the width of AM

transmission—

100 kHz AT & TH a8d IMgfd T 5 kHz @1 Al amafd & o AM gr=afaee @t dreig

(width) T 81 —

(A) 5 kHz (B*) 10kHz

(C) 20 kHz (D) 200 KHz

Intelsat satellite is used for :

(A) radio communication
(C) radar communication
(A) XS HRgfAHeE
(C) R FHHgfded

eI Aese BT SUA fhar Wrar 8, & forg

B*) intercontinental communication
D) none of the above

(
(
(B*) I<IFRTEYT HRfaer
(D) SRR § | BIS T8
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14. A geo-synchronous satellite is : 7@ ¥ ReR IUUE :
(A) located at a height of 35,860 km to ensure global coverage
B)appears stationary over the earth's magnetic pole
C*) not really stationary at all, but orbits the earth within 24 hrs
D) motionless in space (except for its spin) _
A) AT Fave B GRARET B $ g 35,860 km @1 TH Hars R Rerd fobar S B |
B) get @ FaI gail & SR ReR uelid gar B |
C*) ard # I8 Rer 78 BIA1 oifdh gl & IRI AR §7d URHHAU P AMMaIHIA 24 €S BT B |
(D) raRer # iy &9 ra=e # BT & | (37 RO Wi &1 Breax)

15.=» The frequency band used for radar relay systems and television -

YR Ral Rew qan 2fafdsm & forg S fear M arel mgfay 9vs ® —

A~ N N~~~

(A*) UHF (B) VLF (C) VHF (D) EHF
16. In which of the region of earth's atmosphere temperature decreases with height?
(A) lonosphere (B) Stratosphere (C*) Troposphere (D) Mesosphere

gl & qIY AUSA B DY AN H HATs g6 & I A H HAI BRI ST 87
(A) JITTHTS T (B) FHcTT HUsd (Stratosphere)
(C*) SIURWIIR (Troposphere) (D) FIR®mIIR (Mesosphere)

17. Major parts of a communications systems are :
(A) transmitter and receiver
(C) transmitter and communication channel
HIR T3 BT T ICFH B

(B) receiver and communication channel
(D*) transmitter, receiver and communication channel

(A) I¥T 9 I (B) 1me! 9 HaR uU
(C) Uf¥a a srfFma (D*) uf¥a 1l 9 HaR oy
18.=» In an amplitude modulated wave, for audio frequency of 500 cps, the appropriate carrier frequency will
be :
500 cps & &afT MRy & T ASFferd ORI H qEd IR DI SUYS IMgRT BN |
(A) 50 c/s (B) 100 c/s (C) 500 c/s (D*) 50000 c/s
19. In A.M., the total modulation index should not exceed one or else :

(A) the system will fail
(C) amplifier will be damaged

(B*) distortion will result
(D) none of the above

ST AT # A i Ub F SATGT &1 &1 AMRY 72 |

(A) TF (B B ST

(B*) fagcht S=1 &1 Srgeh

(C) wadi® T & S (D) Suga HIS &
20. An 'antenna' is ;Y% VST BIGT ® |
(A*) inductive (B) capacitive
(C) resistive above its resonance frequency (D) none of the above
(A*) IRBT (B) emfRciia
(C) SH@ ATl AT & HW yfaRied (D) SRR § | BIS 8
21.  The Q of aresonant transimission line is : T AT HIROT ¥ B ol Q7 —
® oR L oL
A = = _ C* = _ D =
(A)Q R (B)Q= 3 ()ClR ()QR
22, Range of frequencies allotted for commercial FM radio broadcast is -

Fraaa® FMIfeal & ford figaa @1 718 (allotted) smgferl &1 W™ &—
(A*) 88 to 108 MHz  (B) 88 to 108 kHz (C) 8 to 88 MHz
(A*) 881 108 MHz @& (B) 88 ¥ 108 kHz @®  (C) 8 I 88 MHz aa

(D) 88 to 108 GHz
(D) 88 & 108 GHz T®%
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DAILY PRACTICE PROBLEMS

NO. C15 TO cw'?

Course : VISHESH (JD)

DPP No.: C16

Total Marks : 54 Max. Time : 36 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.11 (3 marks 2 min.) [33, 22]
Assertion and Reason (-1' negative marking) Q.12 to Q.18 (3 marks, 2 min.) [21, 14]

ANSWER KEY OF DPP NO. : C16

1. (C) 2. (C) 3. (B) 4, (D) 5. (A) 6. (A) 7. (B)
8. (C) 9. (C) 10. (D) 1. (B) 12. (A) 13. (A) 14. (A)
15. (D) 16. (©) 17. (A) 18. (D)
1.a The frequency of light wave in a material is 2 x 10" Hz and wavelength is 5000 A. The refractive index
of material will be : [AIPMT 2007]
T wegd H fRdl gerer R @ Mgy 2 x 10™ Hz § 3R s9a aRweed 5000 A B | WeEH &1 JvadTid
B [AIPMT 2007]
(A) 1.40 (B) 1.50 (C*) 3.00 (D) 1.33
Sol.  Velocity of light waves in material is
HqETH | YHTET AR B AT
V=ni ()
Refractive index of material is
qETH BT TUAAID
c .
p=— (i)
v
where c is speed of light in vacuum or air.
et ¢ fafq sterar arg # uHTe @ A B |
c
or = — (i
W= (iii)
Given (Igf), n=2x10"Hz (g)
A =5000 A = 5000 x 10~"°m (#1),
c=3x108m/s
Hence, from Eq. (iii), we get
I, FAHIHROL. (iii) |
3x10°
= =3.00
M 10" <5000 10
2. Which of the following is/are the limitations of amplitude modulation?

1 3§ | PR ST ArSYeeH @) WA 8 ?

(A) Clear reception (B) High efficiency (C*) Small operating range (D) Good audio quality
(A) Fddl HT W€ I | U< 81 (Clear reception) (B) S=a &+l

(C*) BT MRFET R (D) 38! &1 (audio) JeTasil
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6.=

Which is more advantageous ? (i) analog data communication (ii) digital data communication ?

(A) analog data communication (B*) digital data communication
(C) both are equally good (D) depends on the situation
DI TR AR & (i) FTwT FaR T (i) Aifhd GaR T3

(A) 3THT TR T (B*) 3ifpd FaR @3

(C) SFI |¥H Y (D) uRRafy W fik

The attenuation in optical fibre is mainly due to

gHRI ag § g9 (Attenuation) &1 HRUT &

(A) Absorption 3TaenyoT

(B) Scattering wavfs

(C) Neither absorption nor scattering = 31aenyoT 3R 9 & FHoH
(D*) Both (A) and (B) <1 (A)Td (B)

Which of the following four alternatives is not correct? [AIEEE 2011, 11 May; 4/120, —1]
We need modulation:

(A*) to reduce the time lag between transmission and reception of the information signal

(B) to reduce the size of antenna

(C) to reduce the e fractional band width, that is the ratio of the signal band width to the centre
frequency

(D) to increase the selectivity.

fr=feRaa fAdedl § | e w8 =& & ? [AIEEE 2011, 11 May; 4/120, -1]
& ATgIY™ & 3aegHal Bl § ¢

(A*) gaT R @ FoRT iR Wit & d19 999 3R &l geM & fog |

(B) TCHT &1 MBR TeH & forg |

(C) 31 v drerd sriq Rieat dvs AT &1 Bt AGRT F 1gUrd oe™ & forg |

(D) a7 & | gfg & forg|

A radar has a power of 1kW and is operating at a frequency of 10 GHz. It is located on a mountain top
of height 500m. The maximum distance upto which it can detect object located on the surface of the
earth (Radius of earth =6.4 x 106 m) is : [AIEEE - 2012, 4/120, -1]

TEH TSR @ ofad 1kW 8 3R I8 10 GHz @1 Mgl iR gR=nferd g1 98 500m A R U818 & Uh
i w® Rerd 7| fha 1 W W gl (e 1 Fa1=6.4x10°m) & g R Rd ag &1 I8 TSR
AfId IR DM [AIEEE - 2012, 4/120, —1]
(A*) 80 km (B) 16 km (C) 40 km (D) 64 km

A diode detector is used to detect an amplitude modulated wave of 60% modulation by using a
condenser of capacity 250 pico farad in parallel with a load resistance 100 kilo ohm. Find the maximum
modulated frequency which could be detected by it. [JEE (Main) - 2013; 4/120, -1]

e SRS Aga® DI, 250 Pl B3s arel R &1 100 fFell olgd & die URRig & |1l ¥R %A |
MR, 60% AT dTell ATH AGAD IR BT Ul oM H Ygad fran a1 2| 39 gR1 SifraaH
Argfera amafa o s1a fan <1 & @ - [JEE (Main) - 2013; 4/120, —1]

(A) 10.62 MHz (B*) 10.62 kHz (C) 5.31 MHz (D) 5.31 kHz

If a carrier wave c(t) = A sinoct, were to be amplitude modulated by a modulating signal m(t) = A sinont,
the equation representing the modulated signal [Cm(t)], and its modulatgion index, would be

respectively : [JEE(MAIN) 2013_ONLINE TEST]
(A) Cm(t) = A(1 + sinact)sinomt and 1 (B) Cm(t) = A(1 + sinact)sinomt and 2
(C) Cm(t) = A(1 + sinomt)sinact and 1 (D) Cm(t) = A(1 + sinomt)sinact and 2

IS TP a_S T c(t) = A sinact AT FHd m(t) = A sinont & §RT MM Aregferd &, I9 Arsgford dad
[Cm(t)] ®1 USRI =1 dTell TR0 TN ST Aregere™ gadid erMJEE(MAIN) 2013_ONLINE TEST]
(A) Cm(t) = A(1 + sinact)sinomt T 1 (B) Cm(t) = A(1 + sinwct)sinomt dI1 2

(C) Cm(t) = A(1 + sinomt)sinwct T2T 1 (D) Cm(t) = A(1 + sinomt)sinwct T2T 2
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Ans.
Sol.

Ans.
Sol.

10.

Ans.
Sol.

1.

(C)
Cm (1) = (Ac + Am sin omt) sin oct
= A (1+sinoyt) sin ot

Modulation index ATSgeI¥ JaAHIDH Ma = Q"‘ = %= 1
(]
A signal of 5 kHZ frequency is amplitude modulated on a carrier wave of frequency 2 mHz. The
frequencies of the resultant signal is/are : [JEE(Main)-2015; 4/120, —1]
(A) 2 MHz only (B) 2005 kHz, and 1995 kHz
(C*) 2005 kHz, 2000 kHz and 1995 kHz (D) 2000 kHz and 1995 kHz
5 kHZ amaftr & foeft wava (Rvier) &1 2 mHz omafi & ared oR9 W ™ Arged fsar wam & |,
R et (@ad) @t gy gl [JEE(Main)-2015; 4/120, —1]
(A) 2 MHz ®de (B) 2005 kHz, T2mm 1995 kHz
(C*) 2005 kHz, 2000 kHz T2 1995 kHz (D) 2000 kHz T2 1995 kHz
(C)
fc = 2MHz = 2000 KHz
fm = 5KHz
Resultant frequencies are
oot smrdfrar

= fC + fm, fc, fc— fm
= 2005 KHz, 2000, 1995 KHz

Choose the correct statement : [JEE(Main)-2016; 4/120, —1]
(A) In amplitude modulation the frequency of high frequency carrier wave is made to vary in proportion
to the amplitude of the audio signal

(B) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

(C) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the frequency of the audio signal

(D) In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal

|8 FU g [JEE(Main)-2016; 4/120, —1]
(A) ITITH ATge H Iod AGRT B ded IR HI JGRT § g5@ @ e & ™ & Ui 2 |
(B) 3MaRT ATge™ ¥ S=d MR B! a8P ORI B MM H gaci@ @ el & ™ & Ui 2 |

(C) mgfy Arge™ # I=d Mgy &1 AP R & M H 9ead & Rea & Mgiy & gurlt 2 |
(D) TH AT # I=d MGRT B a8d IR & AT ¥ gaad @iy R & I & Ui B |

(D)

In amplitude modulation amplitude of carrier wave (high frequency) is varied in proportion to the
amplitude of signal.

In frequency modulation frequency of carrier wave (high frequency) is varied in proportion to amplitude
of signal.

AT AIGY SR H aT8dh TR (ST IMRT) BT MM Hdha & IMIAM & U # uRaffa g 2|

JMgfRT AreYre™ H IES T (ST MIRT) B AGRT Fdba & MIAM & gurd # uRaffa Bt 21

In amplitude modulation, sinusoidal carrier frequency used is denoted by wc and the signal frequency is
denoted by om. The bandwidth (Amm) of the signal is such that Aom<< wc. Which of the following
frequency is not contained in the modulated wave ?
M Higed H SHTafhy aEd IMIfd B oc W T R mafl B om 9 I B | R @t v A
(Aom) P! T6 TE T & 5 Aom<< oo, B T § § PITel amgfy dreferd awer & =& 2|

[JEE Main 2017]
(A) Wc — ®Om (B*) ®m (C) c (D) om t+ oc

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO
Educating for better tomorrow | e oo e TE5s | CIN: UB0302R12007PLC024029 -6




Ans.
Sol.

Hindi.

12,

(B)
Let c(t) = Ac sin wct represent carrier wave and m(t) = Amsin omt represent the message or the
modulating signal where om = 2nfm is the angular frequency of the message signal. The modulated
signal cm () can be written as
Cm (t) = (Ac + Am Sin omt) sin wct
A
=Ac |1+
: [ A

C

sin mmtj sinot (i)

Note that the modulated signal now contains the message signal. From Eq. (i), we can write,
Cm (t) = Ac sin @t + pAc sinomt Sin@et (i)
Here n = An/Ac is the modulation index; in practice, u is kept < 1 to avoid distortion.
Using the trignomatric relation sin A sin B = 1/2 (cos (A — B) — cos (A + B),
we can write cm (t) of Eq. (ii) as
vA A
2

cm(t) = Ac sin oct + cos (owc — om) t — cos (oc+tom)t Ll (iii)

In amplitude modulated wave, the frequenmes contained are wc — ®m, ®c, ®c + Om.
The frequency of om is not contained in A.M. wave
A ST c(t) = Ac sin oct a8H TR ST FH0T AT &, AT m(t) = Amsin omt ATGAS R 2@ dQ9
B el At 8 9P, om = 2nfm G R @ Bl emgiy 71 d9 wrgfoa R om () BT 39
TR TET AT ST qHha B |

Cm (1) = (Ac + Am sin omt) sin oct

= Ac [1+ Qm sinmmtJ sinot (i)
&g AR, org dw Riear wrgfora # erdfdse 21 wWiawwT (i), 9 &9 98 fog a6 2|
Cm (t) = Ac sin @t + pAc sin omt Sin@et L (i)

TEf 1= An/Ac FIGT Gadia 8 | e & qara & folg @raeR § p < 1 3@ o 2 |

Sraofida 9y sin A sin B = 1/2 (cos (A — B) — cos (A + B) &1 SUANT &Rk &H FHIBROT (i) A Cm (t) BT
39 UPR R PR dhd 2 |

HA HA
2 2
M wrgfera ¥ #, |fAferd smafit we — om, o, 0o + omE |
om IR I Argfera dwa & afafera 72 21

Cm(t) = Ac sin ot +

cos (oc — om) t —

cos(wc+om)t . (iii)

Statement -1 : The electrical conuctivity of earth's atmosphere increases with altitude.

Statement - 2 : The high energy particles (i.e., y-rays and cosmic rays) coming from outer space while
entering our earth's atmosphere cause ionization of the atoms of the gases present in the atmosphere
and their energy decreases as they approach to earth.’

IR -1 : S5 B A1 Gl & IgAvSd B! [Agd aretdal deil © |

JERA- 2 : ST Holl B (S -0l T BiREeS IR0 ARy | agHAvSd H TR IRA W A B
URATILSA] BT AT BRA © 9 Gl R Ugekl Ugad sAd] Holl =edl Il © |

(A*) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

(A*) TFTT-1 TF &, THRII-2 9 ® ; THIA-2, JITA-1 BT HEl TR ¥ |

(B) 9F-1 9 B, IIIF-2 A & ; IHIA-2, JITA-1 BT Ael TLIHIV &l 2 |

(C) I9T-1 TF &, JaIed-2 3 ¥ ;
(D) ToI-1 T ®, IIqA-2 A B
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13.

14,

15.

16.

Statement-I: Surface wave and sky wave can not be observed on moon.

Statement-Il: Atmosphere of variable refractive index is require for propagation of surface & sky wave.
JFIG-1: TEAT R FAE AR G MBI A YA TE) 8wt |

JETI-Il: FIT TAT FMHR T FoR0T & Y TR uac=id arell agAvsSd awad el 2 |

(A*) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

(A*) IFTT-1 FF &, THRII-2 A ® ; THIA-2, TITA-1 BT HEl TR ¥ |

(B) I9TH-1 A B, IHRIA-2 VA & ; qIqA-2, IaqdA-1 HT Aal TILIHI0 T8 ¢ |

(C) I9T-1 T &, JaIed-2 3 ¥ ;

(D) 99ed-1 3T 8, THIT-2 I B

Statement-I: Diode lasers are used as optical sources in optical communication. [AIIMS 2005]
Statement-Il: Diode lasers consume less energy.

g1 Threig IR H SIS ook & IUAT YHEg Gid & ©g | fhar oirdr 2 |
qaael-Il: SIS OISR ®H Holl &g HRd § |

(A*) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True
(A
(
(

*) qFTH-1 G B, JHRIA-2 I © ; IqqA-2, JaTA-1 BT Fel IR ¢ |
B) 9aed-1 9 B, I9IT-2 A & ; IHIF-2, JITA-1 BT Ael TCIHIV & 2 |
C) Iaeu-1 9T 8, aaﬁwzem—a%

(D) 9aeT-1 3T 8, THTT-2 I B

Statement-I: Television signals are received through skywave propagation. [AIIMS 2005]
Statement-Il: The ionosphere reflects electromagnetic waves of frequencies greater than a certain
critical frequency.

Jaa-1: fAfAo Fha AW W TR0 gRT I B B |

JE-1l: v ARRFd gy @ ot smgfy @t faga gea Rl &1 RFwrsd WEfid &R <l & |

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D*) Statement-1 is False, Statement-2 is True

(A) IFTH-1 I B, IqRI-2 9 & ; IqqA-2, IqqI-1 BT F&l WEIBIT B |

(B
(

) IFTH-1 T 8, IHA-2 FA § ; q9qA-2, IadA-1 HT Fal TTHI0 T8 € |
C) 9aed-1 9 2, aaﬁwzem—a%
(D*) IoTA-1 Y 7, IRTF-2 T 2 |

Statement-I: In high latitude one sees colourful curtains of light hanging down from high altitudes.
Statement-Il: The high energy charged particles from the sun are deflected to polar regions by the
magnetic field of the earth. . [AIIMS 2003]
JFIA-|: 3T AL W BH UHRT B TN a1 Iza Hars | A el g8 s <t 2|

JE-1l: I ¥ 3 a1 ST FHoll S IMART HUT Yol & o &9 & RO gd &3 31 AR faafia
& O B |

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C*) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

(A) TFTF-1 I 8, THII-2 I § ; JoI-2, JaTd-1 BT el LB ¥ |

(B) I9TH-1 A B, IHRIA-2 VA & ; qIqA-2, IaqdA-1 HT Aal TILIHI0 T8 ¢ |

(C*) IoTT-1 I B, TRTH-2 %
(D) IFT-1 ITH B, IFTH-2 T & |
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17.

18.

Statement-I: Short wave bands are used for transmission of radio waves to a large distance.
Statement-Il: Short waves are reflected by ionosphere. [AIIMS 1994]

JER-1: Y TR 9vs gRT 3T TR 1 31ffd 0 a6 FaRa fFHan S & |

JaIA-I: TYTRA AT AvSH §RT WHafid wR & SRl 2 |

A*) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
C) Statement-1 is True, Statement-2 is False

D) Statement-1 is False, Statement-2 is True

A*) THIA-1 9 8, IIIT-2 T § ; gaaed-2, Jaaad-1 T Fa! TEIHRT 2 |

B) 9ae-1 9 B, I9IT-2 A & ; IFIF-2, JITA-1 HT Ael TCIHIV &l 2 |

C) IRid-1 ¥ B, Iaq-2 3 © ;

D) 9aqed-1 8T 8, JoIT-2 I §

(
(
(
(
(
(
(
(

This question has Statement —1 and Statement —2. Of the four choices given after the statements,
choose the one that best describes the two statements.[AIEEE - 2011, 4/120, —1]

Statement —1

Sky wave signals are used for long distance radio communication. These signals are in general, less
stable than ground wave signals.

Statement -2 :

The state of ionosphere varies from hour to hour, day to day and season to season.

(A) Statement —1 is true, statement -2 is false.

(B) Statement —1 is true, Statement -2 is true, Statement —2 is the correct explanation of Statement —1
(C) Statement —1 is true, Statement -2 is true, Statement -2 is not the correct explanation of
Statement-—1

(D*) Statement-1 is false, Statement -2 is true

39 U H YR -1 Td yHed 2 fd M 2| ydeHl @ 9] Y W AR RQeed § 9 39 Awem @
I S 6 gweEl &1 |8l 9 FRal B | [AIEEE - 2011, 4/120, —1]
U —1

T g @ A U o o AW @ REa &1 WA fRa S § | |eReaan, 98 s Y @®a
Rt &Y e o7 R B 2 |

YhY- -2:

I e Bl faReAT Her-vfgel, fA-ufifes iR Fg—ufrg Igerh & 2 |

(A) BT -1 FE B, FHAA-2 Teld B |

(B) TP —1 eI B, UHAT —2 T ® AR THUF —2 ThAT—1 B el ARAT B # |

(C) U —1 IE B, UHUF —2 &I 8 3R YHUT —2 THAT—1 B! FEl AT &l PRl R |

(D*) UHYT —1 TeTd B, THAT —2 T § |
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NO. C17 TO cK

DPP No. : C17 (JEE-Advanced)

Total Marks : 39

Single choice Objective ('-1' negative marking) Q.1 to Q.2

One or more than one options correct type (‘—1’ negative marking) Q.3 to Q.4
Comprehension ('-1' negative marking) Q.5 to Q.7

Subjective Questions (*-1' negative marking) Q.8 to Q.9

Match the Following (no negative marking) Q.10

Max. Time : 30 min.

(3 marks, 2 min.) [06, 04]
(4 marks 2 min.)
(3 marks 2 min.)
(4 marks 5 min.)
(8 marks, 6 min.) [08, 06]

[08, 04]
[09, 06]
[08, 10]

ANSWER KEY OF DPP NO. : C17

1. (D) 2, (C) 3 (A) (B) (C) (D) 4. (C)D) 5. (C) 6. (B)
7. (D) 8. 9 9 0 10. (A)g,s B)p,s (C)g,s (D)p,s
1. Two uniformly charged identical non-conducting rings of radius R are placed coaxially at separation of
2R. A uniformly charged non-conducting sphere of radius R is placed between rings such that its centre
lies at the mid point of line joining the centres of two rings. Charge on ring 1 is Q. Electric field and
potential is zero at centre of the sphere. What will be the potential at the centre of ring 2 ?
Th A ®Y ¥ AARM [ GHwRY e R AT @ @y |Hey w9 ¥ 2R W W g8 81 R
o &1 99wy MR JrETed Mol QIFl Jerll & 72 39 UGR Rd g & s9@ o, qFl dodl &
Dl B A arell Y@ & 9o fig W Rod 81 90 1 R Q ARy 8| Mol & b W fAga &5 don
faga fava g B | 909 29 B R Ava @1 8 ?
KQ KQ 1
A) —(2-242 B) —|1+—=-242
(A) =-(2-22) ()R[ﬁfj
(C) KQ 2_& (D*) KQ 1+L_&
R 2 R J5 3
Sol.

Charge on ring 2 will also be Q so that E is zero at centre of sphere.

Ring (1) Ring (2)
If charge on sphere is Q' then,
2x—KQ +—3KQ =Q'= ——\/EQ
J2R 2R 3
Potential at the centre of ring 2
K202 |q
_KQ KaQ 3 ) _KaQ 1 242
= —+ + = — | 1+—=-——
R 5R R R J5 3
®
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2, Two wires OA and OC carry equal currents i as shown in figure. One end of both the wires extends to
infinity. Angle AOC is a. The magnitude of magnetic field at a point 'P' on the bisector of these two
wires at a seperation r from point O is
q1 R OA TN OC # FRATgAR WHM 8RT i yaifed &1 &1 8| & IR $1 U RIRT 3w 9% BTl 83l ¢ |
P97 AOC, a2 fdg O r 0 W 39 3l ORI & RGNS R g 'P' R g &3 $1 GRHA

B |

(A) Hol oot (gj (D) zero 3
2nr 2
Sol.
Using |Bl= X L (sin o+ sin p)
47 a
Total magnetic field [B[=2 —" ' (cosa/2 + 1) = Kot 1£€08a/2
dnrsin® 2nr sina/2
mrsin—
2
Sol.

1Blefe L (sin o+ sinp) @ S &

47 a

T g &3 |B|=2—  (cos /2 + 1)
4nrsin%

=M_oi1+0030t/2
2nr sina/2
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Sol.

4.xn

A tuning fork vibrate with a string then it paroduce 5 beat per sec. If tension in string slightly decrease
then it again produce 5 beat per sec. If same tunning fork vibrate with an orgain pipe it produce 4 beat
per sec. If temperature of air slightly increase then it produce 4 beat per sec with same organ pipe :

T @R fgqsl SNl & WY HUT FRal & a9 I8 5 faws ufd devs I aRar 81 If SR A a9
TEHMT TCT T & d9 I8 a1 5 fg= ufy ddvs S+ o_an g1 Al w99 fgya o+ usu &
|1 HUA HAT & I8 4 A< Uiy dFvs IO Bl 2| IR IY T AUHE FP] A1 IR A §
T FHM IR UIsy & 1T 4 fava< I~ H_al §

(A*) If initially orgain pipe and string vibrate together then 9 beat per sec. produce by the system.

Ifg gR™ H A UIgy dn SRI AIY-|IY HUA R & 99 e gR1 9 favw= ufi davs S B B |
(B*) If organ pipe and string produce sound after changes then 9 beat pers sec produce by the system
afg M ursy dor SR uRads & UER] AI-A1 $U9 oRd § a9 e gR1 9 I ufa dwvs
I B B |

(C*) If tension in string decrease and sounded with organ pipe without changing temperature then only
1 beat per sec. produce by the system (string + pipe)

gfe SR # d919 IS 91T 8 90T 3IFF UIsy Bl dr9a uRdd= o faer safea fear siar & a9 e
(SN + UIZY) T Bad 1 faw< ufy Jdpvs S favan e 2|

(D*) If tension in string remain same and temperature of air in organ pipe changes then only 1 beat per
sec. produce by the system (string + pipe)

Ife SR # TG FHA QT ST & AT I Urgd H A gRafida e eafya fea smar @ @@ e
(SNY + UZY) T Bad 1 fava< vl Jdpvs S faan Smar 2|

fstring =fo + 5 f’sting = fo— 5

forgen pipe = fo—4 f’organ pipe' = fot+ 4

(A) Af = |(fo + 5) — (fo — 4)| = 9 beat per sec. faw< ufa dwve

(B) Af = |(fo + 4) — (fo — 5)| = 9 beat per sec. faw< ufa dwve

(C) Af = |(fo + 4) — (fo— 5)] = 1 beat per sec. fav< wfd dHvs

(D) Af = [fo + 5) — (fo + 4)| = 1 beat per sec. favu< ufd dHvs

A very long uniform helix is made of thin metal wire. The axis of helix is vertical. A small bead begins to
slide down the fixed helix starting from rest. Considering friction between bead and wire of helix to be
nonzero, which of the following statements is/ are true as long as bead moves on helix.

(A) The speed of bead keeps on increasing.

(B) The magnitude of frictional force on bead remains constant.

(C*) The speed of bead first increases and then remains constant.

(D*) The magnitude of frictional force increases and then remains constant.
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Sol.

Sol.

TP 980 ol SN qUSferl Udel gifcdd IR A I 2 | HUSforl $I e HEER © | Th BIC] TP
Rer gueferll ¥ fRM 4 = & IR AT UR™ AT & | 77 qAT Hosforl IR & 49 G901 B
I AFC g 19 H 9§ DI A1 (§) B T § Od db b AP GuSTerl IR T FRAT 7 |

(A) TP B a1 gl Sl B |

(B) 79 TR TYUT g1 BT YRHAT g Y& B |

(C*) o9& @ aTd Ugel dedl & ar R g <& 7
(D*) T¥v1 g BT IRHAWT gear & d7 fhR g wear 21

The component of weight in direction of velocity of bead remains constant. Since speed increases, the the
horizontal component of normal reaction keeps on increasing. Hence friction force increases till the bead acquires
terminal velocity.

qT6 & 97 B e H ¥R @1 ged ud B g1 b @ gedl o, A1 aifer ufdfhar &1 AR uew
T AT 2 | SHferdy T g1 A @l AT 99 YT R IF &l B |

COMPREHENSION
A small particle of mass m = 1kg and charge of 1C enters perpendicularly in a triangular region of
uniform magnetic field of strength 2T as shown in figure :

AR 2T Aad1 & e 994 geaad &3 & PR &3 4 999 m = 1kg T1 37743 1C &1 BIel
BT o dq T BT R

c
5
4m m
®p
“m=1kg A 3m B

g=1¢

Calculate maximum velocity of the particle with which it should enter so that it complete a half—circle in
magnetic region :
FRH &7 H T YUl IR FPhA D fol¢ B BT AS AfHaH 97 H7 A9 IRSBford SIS
(A)2mls (B) 2.5m/s (C*)3m/s (D) 4 m/s
In triangle PMC
st PMC 9
C

4-R P

N\

R 530

Y

MP
MC

cos53° =

/\
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Sol.

A
Il
N | W
3
=
=
5
@
3
Q
.
3
[y
3
o
Qo
c
»
o,
0
(o8
T
Q.
S
R
1
4|
S
1
A
v

Umax = 3 m/s.

In previous question, if particle enters perpendicularly with velocity 48 m/s in magnetic region. Then,
how much time will it spend in magnetic region :

afe fUed ued 4, SO g &3 § 48 m/s 97 A FHaq UfI< BT B, A1 gRO &3 H§ I8 fhdT 99

T BRI
(A) ﬁ Sec. (B¥) 7—nsec. (C) ﬁ SEec. (D) 1ﬁsec.
360 360 360 360

A Q B
R="M -—oam
qB

Let, A1 ZMPQ =06
By geometry, St &

ZCPO = (37 -10)
In ACPO #,
OoC _ OP
sin(£CPO)  sin(£PCO)
20 _ 24
sin(37°-0)  sin(180°-37°)
5 _ 5x6
sin(37°-0) 3
1
sin(37°-0) = —
( ) 5
0= 7—n rad
180
=3B
m
o = 2 rad/sec.
r
t=—— sec.
360
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Ans.
Sol.

In the previous question find the chang e in angular momentum of particle w.r.t. centre of its circular
path during its motion in magnetic field :

e ued 4, g &7 d I & SRME g U S dw b AU B b B 9T H aRacT 9
FHIfSTT:
(A) 1152 kg.m?%s (B) 576 kg.m?/s (C) 2304 kg.m?/s (D*) zero I

A meter bridge experiment is performed with a known resistance of 20 ohm. Balance point is at / for an

1000

unknown resistor of value x ohm. Balance point shift to right by cm when another resistor of

000

value x ohm is combined parallel to unknown resistor. Balance point shift to left by cm, when it is

connected in series. If 7 is % cm then A is.

Hex Y T # 20 ohm T IRRIY &1 SYAN A1 W1 ¥ | Wged g oend ukRig x & o
(TRE WU Bl 2| AR IFE ukRig & |EraR HH H T x ohm @ URRIY B St W Ege

g —— 1000 cm SR TR% favenfia 81 9rr 2 iR Al orea uftRig & 200 %9 9 o x ohm & UfoRT™

2000 500

aﬁ\msﬂq'\’wgcw Wcmaﬁmﬁwﬁﬁ‘sﬁmﬁlﬂﬁﬁmﬂﬁTcm%"faﬁAEb‘r
A R B ?
9
R = 20
A 100 — ¢
20(100—€)=x€
_ 2000
20+ x
R x/2
A. ) * B
1000 A
{+—— 1000
63 100 -0 ———
63

when connected in parallel

o0( 1001000 _x(, 1000
63 ) 2 63

100-¢ 9 !
100 — (_1000 €+1000
63 63

500
solving we get o

soA=9
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Ans.
Sol.

10.=

Ans.

In the given figure switch is closed at some instant. Before this, capacitor of capacitance C is
uncharged and 2C has potential V as shown. If total heat dissipated in resistor after switch is closed is x
x CV? then x is.

o M 9w & & &or Raa o1 95 a1 a1 8| 95 &7 & gl C giRdl &1 GuiiRT sl den

2C giiRar &1 FeRA V v gR1 REgaR Ml g1 If Raa 9= #=7 & uvar ofkRY 9 SO |
ST x x CV2 &8I Al X BT AF FIT BIM?

A
\ ==

0

No charge will flow through the circuit

Hence zero charge will flow

Three wires are carrying same constant current i in different directions. Four loops enclosing the wires

in different manners are shown. The direction of d/ is shown in the figure :

T ARl # aF fFod gry i = fRemell ¥ yarfed 31 ARl & R ¥ Y UeR 9 AR U S T B
d7 o fRem for ¥ R AR ¥ —

&)ﬁ_—’) Loop-1
Ai yi
g Loop-2
Yi
/"_-<~\\ /’—>-§‘~\
—4—€-<
P ">‘ ~_ 7 - N N
A Dy toors
| i |
Columnl Column i
(A)  Along closed Loop-1 (p) $B.d? = i
g U 1& Fgfew
(B)  Along closed Loop-2 (q) $Bdl = —pyi
g€ U 2B IR
(C) Along closed Loop-3 (r) §I§.d? =0
< U 3B e
(D) Along closed Loop-4 (s) net work done by the magnetic force to move a unit
charge along the loop is zero.
g< U 4B gfaw THid AT P 91 U B Irgfas A de § gRomR

FHP I gRT a1 71 B T & —
(A)ass B)p.s (C)as (D)ps
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Sol.

Sol.

Work done by magnetic force on a charge = 0 in any part of its motion.
'S' is matching for all parts (i), (ii), (iii), (iv)

For loop 1 Shh=—i+i—i=—i §B.d7 = po (i)
For loop 2 Shn=i —i+i=i §B.d7 = i)
For loop 3 Shn=—i—i+i=- §B.d7 = o (—i)
For loop 4 Shn=+i+i—i=+i §B.d7 = i)

(Note : That current will be taken as positive which produces lines of magnetic field in the same sense

in which A7  is taken)

T & R 1 w1 & oY gRal 9 )1 T 377a W fhar /1 s = 0

'S'uRdE AT (i), (i), (iii), (iv) & A @ ¥ |

FUAD AT Sln=—i+i-i=—i §B.d7 = po (i)
qU2D fIw  Sln=i —i+i=i §B.d7 = i)
U 3D AT Eln=—i—i+i=- §B.d7 = o (—i)
qUAD AT Eln=+i+i—i=+i §B.d7 = i)

(Note : a8 €RT IS ot SITU Sl I e & gar &3 @ vy S o s foram mam 2 1)
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®
Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C17 TO cK

DPP No. : C18 (JEE-Advanced)

Total Marks : 41 Max. Time : 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks, 2 min.) [09, 06]
One or more than one options correct type (‘—1’ negative marking) Q.4 to Q.6 (4 marks 2 min.) [12, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.9 (4 marks 5min.) [12, 15]
Match the Following (no negative marking) Q.10 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO.: C18

1. (A) 2, (C) 3. (B) 4, (A) (B) 5. (A) (C) 6. (A)(B)(D)

7. u= %gé 8. (a) T=40 (3 cos 6 — 2 cos 6o) kg f. (b) 6o = 60°

9. 19 10. (A)gB)r(C)q(D)s

1. A screw gauge with a pitch of 0.5 mm and a circular scale with 50 divisions is used to measure the

thickness of a thin sheet of Aluminium. Before starting the measurement, it is found that when the two
jaws of the screw gauge are brought in contact, the 45™ division coincides with the main scale line and
that the zero of the main scale is barely visible. What is the thickness of the sheet if the main scale
reading is 0.5mm and the 25" division coincides with the main scale line ?[JEE (Main) 2016; 4/120, -1]

TEh B — o FT g 0.5mm 2 3R I9DB INT Tl W 50 ¥ B | 39D gRT TS Udall egHifrad e
@ HerS A M| WY o B qd Ig U 191 R S99 W NS S QA & G9d H AT Al 2 a9
45 i 9T T ¥hd AT B WU BT § SR 4T Whd &1 g (0) e ¥ Rwar 2| g@ W @
uregie IfE 0.5 mm TAT 25 qi 9T Y= Tl olsd & Furehl 2, a1 e a1 Aer @ arh ?

(A*) 0.80 mm (B) 0.70mm (C) 0.50mm (D) 0.75mm
Ans. (A)
Sol.  When jaws are closed, the zero error will be :

= main scale reading + (circularscale reading) (Least count)
=—-0.5 mm + (45)(0.01)

zero error = —0.05 mm

when the sheet is placed between the jaws ;

measured thickness

= 0.5mm + (25)(0.01) = 0.75 mm

= Actual thickness

= 0.75 mm —(-0.05)

=0.80 mm

W9 a1 9 8, 99 A Ffe

= & YN &1 UEATSH + (I UAT BT UISATH) (STITHID)
=-0.5 mm + (45)(0.01)

I Ffe =-0.05mm

ST9 Sfdl & weg ufgdl Pl I@m ST ® al

A Y Aers

=0.5mm + (25)(0.01) = 0.75 mm

= JRafds Hers

=0.75 mm — (-0.05) = 0.80 mm
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Ans.
Sol.

Hindi.

The following observations were taken for determining surface tension T of water by capillary method :
diameter of capillary, D = 1.25 x 102 m rise of water , h =1.45x 102 m.

Using g = 9.80 m/s? and the simplified relation T = rhTQ

is closestto: [JEE (Main) 2017, 4/120, -1]

=1 Dot @1 BfRre Aty @ o &1 s aeE T & ford fvar S 2
SR®T & &, D=1.25x 102 m

9l @1 T, h = 1.45 x 1072 m.

x 10% N/m, the possible error in surface tension

g=9.80m/szamewa=m—gx103N/m,aﬁ€m‘mao—\f%r q aqra § wwfag FJfe @
2 5 g( U% El

fredq w4 8 |
(A) 10% (B) 0.15% (C*) 1.5% (D) 2.4%
(C)
Here the information of least count of D and h measurement are not given so we will use max.
permissible error in D and h = place value of last digit.
D=1.25x%x102mso AD=0.01x 102 m
h=1.45x 102 m so Ah =0.01 x 10?m
g =9.80 m/s?
T= 19 108
2

AT _Ar_Ah_AD AR
T r h D h
AT _0.01x107 0.01x10
T 125x102 1.45x10°2
£_(1 1

=|—+
T 125 145

= (0.008 + 0.0069) x 100% = 1.49 ~ 1.5%

g8l DVd h & 7109 & Jedid $I a1 T8l &l g o 89 D g h H Afedd §9a FfE &1 ST Bl =
T oI &1 W 99

D =1.25 x 102m sife’y AD = 0.01 x 102 m

h =1.45 x 102 m sife’¥ Ah = 0.01 x 102m

Jx 100%

g =9.80 m/s?
T= @MO?’
2

AT _ar Ah_AD ah

T r h D h

AT _0.01x107 0.01x107

T 1.25x102 1.45x107?
£=(L+ 1}100%

T (125 145

= (0.008 + 0.0069) x 100% = 1.49 ~ 1.5%
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Sol.

Two infinitely long linear conductors are arranged perpendicular to each other and are in mutually
perpendicular planes as shown in figure. If I+ = 2A along the y-axis and 12 = 3A along —ve z-axis and
AP = AB = 1 cm. The value of magnetic field strength B atPis

T A NS B NG GAdd WER (G- B o aq §aid § a1 B 4 e ofaR wRER
TR ad H 2| AR y 3T B AR 11 = 2A AT RUMHAS z-31& & AW 12 = 3A T TATAP = AB = 1
cm | g PR T 99 B B A9 B —

AI1
I,
Iy
X
~ ~ Z ~ ~
(A)(3%105T) ] +(-4x105T) k (B*) (3% 105T) j+ (4x10°T) k
(C)(4x108T) j +(3x10°T) k (D) (=3 x105T) j +(4x105T) k
Magnetic field strength at P due to I
-7
B, = Mol g o Amx10 x2p s g0 &
2n(AP) 2nx1x10
-7
Magnetic field strength at P due the I B, = Mol j= Anx10 X_fj =(3x10°°T) j
2n(BP)"  2nx2x10

Hence, B =(3x10°5T) ] +(4x10°T) k

— I - 47x107 x2 » ~
LB BRI P WY & YIS B, = tot g = K =(4x10°T) K
1 K "7 27(AP) PESTIRT R )

— 1, = 47 x107 x3 -
Ld BRI P W & YYD B, = _Ho2 j = = (3 x 10°5T
2 3 & X[ 2 2n(BP)J 2 2% 102 ] ( ) ]
9 UPR, B =(3x105T) ] +(4x10°T) k

A particle perform SHM on a straight line with time period T and amplitude A. The average speed of the
particle between two successive instants, when potential energy and kinetic energy become same
is/are:

UH HUT TR X1 H T SMacidhlel AT MATH A A RS M HR & B | 89 QI HAN &Il & AL Hol

P i Tl a1 B o9 S Refas Hoi g Iias Holl §q4  © |

42(N2-1) A

(C)0 (D) none of these 79 | ®I &

A point charge of specific charge 9= 0.1 C/kg is projected in uniform magnetic field. The particle
m

moves in magnetic field such that its position vector at any instant is given byt = 3sinti + 3cost |+ 4tk .

Select correct statements from following :

(A*) Magnetic field in space is 10T

(B) The distance traveled by the particle in 5s is 20m
(C*) Power of magnetic force is zero
(

D) The radius of curvature of the path is 3m

/\
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ﬁrﬁmaﬂa‘ﬂ%=0.1C/kgmmﬁgmﬁwwwmﬂﬁnaﬁaﬁuﬁﬁﬁmw%lWg@aﬂu

&7 # 39 bR T dxar & 6 B eor wogad Refd |fdwr 7 =3sinti +3cost]+4tk gRT f&am wa
2 A I pH/pUAl BT T BN

(A*) aR&yz & g &3 10T 2|

(B) 5s % %1 gRT TF & T g 20m 2 |

(C*) &I 9a1 B W A B |

(D) 9 &Y a1 f3a1 3m 2|

Sol. m=1:£=1:> B =10T
m
Speed (dTel) =5 m/s
6. A simple pendulum is oscillating with small amplitude. The bob is given a positive charge and a uniform
magnetic field is applied in a direction perpendicular to the plane of oscillations. Which of the following
quantities will not be effected by the presence of magnetic field ?
(A*) Amplitude of oscillations (B*) Time period of oscillations
(C)Tension in the string at mean position (D*) Tension in the string at extreme position
UH XA Aldd Aed A | e HR & B | Aladd Bl =D A AT Srar 8, 9o Udb HH
FEDI &7 3o b T b rad Qe J ARG B S 21 = A | sl Rt gEe &7 @
SuRerfa & gwifdd =21 i 8 2
(A*) Qe BT AT (B*) Qre™ T AMAd BT
(C) wren Rearfy R S a1 (D*) =¥ Reafd R SN # a9
Ans. (A, B, D)
7. A weightless rod of length 2/ carries two equal masses 'm', one secured at lower end A and the other

at the middle of the rod at B. The rod can rotate in vertical plane about a fixed horizontal axis passing
through C. What horizontal velocity must be imparted to the mass at A so that it just completes the
vertical circle.

20 T P SHARET B F & 'M TFAH B B B D [T AT 7 g BWR IS 8T 2 | B
TR da 4 Rod fdg C A Tor drell ReR &fdw 17 & uRa: gola &R dal 2| A fi|g R Rerd
TAE B fha afds 971 e 9w @ifs a8 die Feafer 99 99 IR 9@ |

yrrng
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Sol.

AQOm
l
BO M Final position
l

o
‘

B( m—»u/2

0 initial position

AOm—>u

Let the initial velocity given to the mass at A be u.

Then the velocity of mass at B is u/2
As the system moves from initial the final position

Increase in potential energy is =4 mg/ + 2mg/

2
Decrease in kinetic energy = 1mu2 Am (Y] = 5 e
2 2 2 8

From conservation of energy

gmu2 =6 mgl or u= [—g’
AOm
0

BO M Final position
l

E—
4

BO=——u/2

m
0 initial position
AOm—>u

AHET AR SIEE Dl fegr a1 yRf¥ye 97 u gl

@ B WR SHEM B 1 T 97 u/2 |

gfep Fem a9 sifem Rafd &Y iR fy wwar 71
Rerfast Sott # gfg 8= 4 mgr + 2mgy

e Soit ¥ gy =%mu2+1m [EJ =§mu2

2 2
Holl GReT §

5 [48
= mu?=6mgl or u=, |—g/’
8 8 5g

A 40 kg mass, hanging at the end of a rope of length 7, oscillates in a vertical plane with an angular
amplitude of 60. What is the tension in the rope, when it makes an angle 6 with the vertical ? If the
breaking strength of the rope is 80 kg f, what is the maximum angular amplitude 6 with which the mass

can oscillate without the rope breaking ?

TH 40 kg SIA BT el £ ANTE DY A D Gl § SR T H 0o DION AT F Qrel= T Bl
2| o9 I8 H@ierR | 0 B0 g9 & @1 I H q91a )1 B | IS IR F1 ifddwad g 80 kg f 9 B
a1, a1f¥man o favernus 6 a1 8 Rad dfd a1 | ¢ |Ied I R 9a ?
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Sol.  The situation is shown in figure. &3 # A srgaR Refd

(a) From figure h @ h¥ = /¢ (cos 6 — cos 0o)
and qv? = 2gh
=29/ (cos 0 — cos Bo)  ....... (A)
Againgd: T-mgcosO=mv?// ... (B)

Substitting the value of v2 from eq. (A) in eq. (B)
JHHROT (A) S V2 BT A FHHRIT . (B) W @ WR
LU

we get
T -mgcos 6=m{2g/ (cos © —cos 0o)/ ¢}
or T =mg cos 6 + 2mg (cos 6 — cos 0o)
or T =mg (3 cos 6 — 2 cos 6o)
or T =40g (3 cos 6 — 2 cos 6o) newton
Ans. T =40 (3 cos 6 -2 cos 0o) kg f.

(b) Let 60 be the maximum amplitude. The maximum tension T will be at mean position where 6 = 0.

AT 0o 31fhay Sy 2 | arey Rerfd W) aifdevds d=irg T 819 Siei 0 = 0.

Tmax = 40 (3 — 2 cos 0o)
But %Tmax =80

Solving we get 8 %= TR 6o = 60° Ans. 6o = 60°
9. A bird is singing on a tree and a man is hearing at a distance ‘r' from the bird. then the displacement of
the man towards the bird so that the loudness heard by man increases by 20 dB is Xt then find the
y
minimum value of x + y is [Assume that the motion of man is along the line joining the bird and the
man]
TH s TR TH G M R R we /¥ P ) W T AfRe G @1 ¥ 1 AR 1 ueh A iR fwemm Xr
y
9 UBR B 6 @t gR1 G T8 @ & ggera 20 dB W g€ Y| I x + y B FAGH AN TG DN |[T8
AfY & @fts & 1fd vl 9 =fs o fam Tl Y@ @& gfew 2]
Ans. 19
Sol. Loudness B = 10 logio Il
0
I P
2 —B1 = 10logro -2 & I=
B B 9 11 47‘5[’2
L i
11 r22

2
(B +20)— B =10 logto — = 20 logto —

I b3
= I = 10 = ro=0.1r
b3
shift=r—0.1r=0.9r.
Ans. ﬂ
10

/\
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10.=». Regarding speed of sound in gas, match the statements in column-l with the results in column-I|

A G & 97 & F=Y § HEl B GAfd HRY |

Sol.

Column 1

(A) Temperature of gas is made 4 times and

pressure 2 times

(B) Only pressure is made 4 times without

change in temperature

(C) Only temperature is changed to 4 times
(D) Only Molecular mass of the gas is made 4 times

w1

(A) I BT AYAE 4 AT 9 <4

2 71 o oirar 2

(B) aro # 3+ uRad+ f6d daa

Column II

™ 1T

(p) speed becomes 2\2 times the initial value
(q) speed becomes 2 times the initial value

(r) speed remains unchanged
(s) speed becomes half the initial value

(p) URM™® =Ta B o1 H 3@ =T

2V2 7 @ o B

39 BT 4 1 fHan ST B | 2 1 B Ol B

(C) dadt ATIH Bl 4 T o S 2
(D) daet 1 & INMIH GIA BT 4

A1 T I 2 |
(A)a(B)r(C)a(D)s

el 81 o ®

(q) URM™S =1 B o1 H 3@ AT

(r) =Tet JuRafda e |
(s) URFE ATA B JAT H G ATA

/\

Resonance®

Educating for better tomorrow

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 \

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029




Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

Course : VISHESH (JD)
NO. C19 TO C20 |Z

DPP No. : C19 (JEE-Main)

Total Marks : 61 Max. Time : 40 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.19 (3 marks, 2 min.) [57, 38]

One or more than one options correct type (‘—1’ negative marking) Q.20 (4 marks 2 min.) [04, 02]

ANSWER KEY OF DPP NO.: C19

1. (B) 2. (B) 3. (B) 4, (A) 5. (A) 6. (A) 7. (A)

8. (C) 9. (C) 10. (C) 1. (A) 12. (A) 13. (B) 14. (D)

15. (B) 16. (D) 17. (B) 18. (D) 19. (A) 20. (B) (C) (D)

1. Initially rod AB was vertical with end A in contact with wall. Now it's lower end starts slipping over the
surface with constant speed Vo. If length of Rod is ¢ then rate at which area of AAOB will change.
[consider duration in which A remain in contact with vertical wall]

TR™ H BS AB IaR | §Hfhd g A& |1y S@ieR 7 | 39 g9l Fraar RR1 ¥ds W f3a ama Vo.
S 1Y A UR™ $HRAl 2| IS B B g (8 O AAOB & &F%hd ¥ uRad+ & &% B | [AH1 39
SR A B S9R & IS § Y& 7 |

Z

ZA

z

Z

Z

Z

Z

Z

Z

Z

Z

T

(@]

1 0?2 —v2t? o 1 02 —2v2t
(A) 5 Vo| (B) = V,
07 —2v2t? 2 07 —v2t?
©) 1 v 2 3v§t2 D) 1 v 2 —2v§t2
2 2v2t? 2 -3v2t?
Sol. A= — (vot) \J/* - Vit
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Sol.

In the figure shown S is a large non-conducting sheet of uniform charge density . A rod R of length ¢
and uniformly distributed total mass ‘m*. It is parallel to the sheet and hinged at its mid point. The linear
charge densities on the upper and lower half are shown in the figure. The angular acceleration of the
rod just after it is released is:

7 W S U T HATad AR 7, DT Uh FHH AR 9@ o 2| / A=E B (& B8 R TFAF m
T FHE B A ARG 8| I8 AR b FAMRR | 3R 7y g R fbefdd 81 A arer smg 9 &R
SR qTel MY AN B W A g 7 7 yefid g 88 @1 Bl & 3d 918 3ASGT BIviF @Rl

B |

R
S A
c
-\
A) 3ok (B%) 3ok (C) 3ok (D) none of these S8 § BIg &l
m e, 2me, 8m ¢,

(B)

The upper and lower half of the rod are placed in uniform electric field of large sheet.

Hence the magnitude of force and its effective point of application on upper and lower half of rod are as
shown in figure.

TS BT HW qAT Ararel e AN = ufeTH & FHEY I a7 H WA '
IA: I P YR T $HS SUAIT & THET g R B8 & W MY T A A el 91 R FEgER
2

The torque on rod is

TS W g Ml §

MY o l m¢?
_ X — = o
2 )2¢ 2 12
angular acceleration o is
BT @R o B
3 o A
2m e,
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Ans.

Two balls of same mass are released simultaneously from heights h & 2h from the ground level. The
balls collide with the floor & stick to it. Then the velocity-time graph of centre of mass of the two balls is
best represented by :

FHE SIH DI a1 Al BT YR I h T 2h SIS F Th 12l BIS] Sl & | IS MYR q ShA 599

fags Sl & A1 9 A9 (Re™) & dM &= & 9 999 1% 91 § 8 e

V V .
@ 1 @) 1 e
—>t — t
\Yj : \Y}
© 1 o) 1
— t — t

(B) As both the balls are released simultaneously, at any instant before the lower balls reaches the
ground both have the same velocity ; v = gti.e. v’ vs. ‘' is a straight line graph.
(B) |1 & TP 1T BIS! I ©, 71 dTell i & S 9 g ¥ Ugel a1 g §HE 9§ B ;
v=gt 3 V' vs. Y & UTH YHh A @M BN
mv(t) +mv(t)
2m
Just after the lower ball strikes ground and comes to rest :

yEell T &1 WHE ¥ TR P die 98 N H 37 Sl § |
_m v (t) _ v(t)
Vom= ——— =/
2m 2

i.e. the velocity suddenly drops to half its value. 3Td:, 977 3rT<d 3MET &1 ST
Hence graphs (A) & (B) are chosen. 2rd: AB IT% W&l &
After collision :

Vewm = = v(t) ; v(t) being the instantaneous velocity. (v(t) TTcbIferd )

m(g) + m(0)
m+m
i.e. the slope (of v—t curve) should decrease to half.
A v—t U B TTA MR BN ARy

Hence (B) is the best option.

I B 999 I8 8

TP B 915 acm = =%

A system consists of two point masses, A and B of masses 1 kg and 2 kg respectively. At an instant the
kinetic energy of A with respect to the centre of mass is 2 Joules and the velocity of centre of mass is
2 m/s. The kinetic energy of the system at this instant is :

P g¢ e ¥ Red 1 figad sogdMl A @l B & soame Haw: 1 fhun deon 2 fham g | fee &
A D TIAM B B AU TS SOl 2 S B AT TIAM B BT A 2 WA B | 39 &0 e @)
TS Sl § —

(A*)9J (B)11J (C)13J (D) none of these 79 | ®Ig &l

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow I i ee 505255 5555 | CIN: UB0302RJ2007PLC024029




Sol.

Sol.

KEacm = % A.(vacm)? = 2 Joules

= Vaicm =2 m/s.

Let ; COM move towards +ve x-direction.
W;WWWWX—%‘?HH%WW%I
Then @9, Vo = 2i

m,V, + m,V,

= veicm =—i (Use ; v, =
m, +m,

= %[4 +V2, +2.2f.\7CM] +%.2.[1 +V2, —2.?.\7CM]
= (2+2+4215,,)+(1+4-200,,)
= 9J Ans.

Moment of inertia of uniform triangular plate about axis passing through sides AB, AC, BC are Ip, Is & In
respectively & about an axis perpendicular to the plane and passing through point C is Ic. Then :
TP AN YR i &1 STs@ Aol Yol AB, AC 71 BC & A& Ip, Is & v 21 g C & o aaq

O aTel 318t B ATet Ic®

B
[,z
'Erqg 3 5
E g
A
4 (Base)
TR
(A" lc>Ip>1g> In B)lh>Is>Ilc>1p
C)lp>l>Ils>lc (D) none of these

Moment of inertia is more when mass is farther from the axis. In case of axis BC, mass distribution is
closest to it and in case of axis AB mass distribution is farthest .Hence
STe@ STEUl SATRT BT 99 SI9H 318 ¥ §X © el BC & Rf 3 g fIavvl s9& 9e9 o™ § den
3eT AB @1 RIfa # goga faavor S99 999 ¥ © o

A

x Y
B C
Iec< Iac< I
Ip>1Ig>1In
lcm + my?
Is" — mx? + my?
Is" + m (y>—x?)
Ip + Ig + m (y?—x?)
Ip +18
Ip
Here Is' is moment of inertia of the plate about an axis perpendicular to it and passing through B.

el I8! @IC P TP 318 S ATUE Sfecd ATl § Sl 59 ofdd dl B ¥ oRdl 8

Ic>Ip >18 > In

Ic

vvaionuunygl
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Hint :

Sol.

A particle is performing SHM with acceleration a = 8 2 — 4 72 x where x is coordinate of the particle
w.r.t. the origin. The parameters are in S.1. units. The particle is at rest at

x=—2att=0.
TP FHUT @R a =872 — 4 M2 X B AR WA MY FR T B, Wel x g g & |met w1 &1 e
219 Urae S S H B U AT t R R R g a9
x=—2att=0.
A*) coordinate of the particle w.r.t. origin at any time tis 2 — 4 cos2m t
B) coordinate of the particle w.r.t. origin at any time tis —2 + 4 sin27t

(
(
(C) coordinate of the particle w.r.t. origin at any time tis — 4 + 2 cos2t

(D) the coordinate cannot be found because mass of the particle is not given.
(

(

(

A% IRt R o Qg & ame Fo1 &1 Adeied 2 — 4 cos2m t B |
B) ¥ t R o fag & @& Fv1 &1 Adend is —2 + 4 sin2nt 2 |

C)9Hd t R ot g & wmie &1 &1 fadend — 4 + 2 cos2nt B |

(D) fdenias Ut & HR D IS B BT GFHAM TR AT AT B |

x = 2 will be mean position of particle as a = 0 at x = 2 and particle is at negative extreme att = 0 so
amplitude=4.

so equation of motion =2 -4 cos 2n t

asw = 2n {a=aowx gives w = 2t}

x =270 P Wed NI &N b x=2WR a=07M t=0WR PV ROMHS R W & T IAHA=47% |
T M B FHRST =2 -4 cos 2n t

Yfb w=2n {a=aowxadl & w=2n}

A particle of mass m is performing SHM along line PQ with amplitude 2a with mean position at O. At
t = 0 particle is at point R(OR = a) and is moving towards Q with velocity v = a3 misec. The equation
can be expressed by :

m SFAM BT T 9 PQ T & FfRW 2a qmam | #Aey Reafd O 9 Amer WRd omadd iy &R @7 2|
t=0WR 7 fdg ROR=a) R & 3R Q& 3R v= a3 m/sec. 37 & 7fefia & | wfiaxr weffd o=
Db B |

I 2a :::o:a—ziR "
p >
v=a3
(A*) x = a (+/3sint+cost) (B) x = 2a(~/3 sint+cost)
(C)x=2a(sint+\/§cost) (D)x=a(sint+\/§cost)

V= w4/(2a)° - x*
J3a = w/4a? -a?

ow=1
x = 2a sin(ot + ¢)
At t=0, X=a
t=0WR, X=a
=Z X =2asin(t+ E)
6 6

= 2a[sin t cos— + cos t x sinE]
6 6

= a[y/3 sint + cos t].
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Sol.

Sol.

Figure shows the kinetic energy K of a simple pendulum versus its angle 6 from the vertical. The
pendulum bob has mass 0.2 kg. The length of the pendulum is equal to (g = 10 m/s?).
I 4 W dlas & e Hoit K o1 3WEferR | S0 0 & 19 I ST T § | Alddd Bl STA

0.2 fHuT. B | Wl Alieid &) oFaTs S]TER & — (g = 10 /1.,/92).
K(mJ)
N
/
[N
5
-100 0 100 > Ymrad)
(A) 2.0 m (B) 1.8 m (C*)1.5m (D) 1.2m
1mVn2] =15x 107
2
= 40.150 m/s
Ao = +0.150 m/s
L gm. 9 = J0.150 m/s
+0.150 0.150
JoL = —L=—"=15m
100x107 0.1

An object moves vertically with simple harmonic motion just behind a wall. From the other side of the
wall the object is visible in each cycle for 2.0s and hidden behind the wall for 6.0s The maximum height
reached by the object relative to the top of the wall is 0.3 m. The amplitude of the motion is :

TP 9] U SR @ Sl e SeieR Qe § J¥d el R Rl § | IR B S IR F I T qP
# 2.0 9%vs & fo fwe <l & d1 6.0 Fvs & fog AR & 98 fod &l 2| TR & Izaaw g

@ A I%] §RT T MfAFHaH FaT$ 0.3 Hex B | Iy H1 M B

(A)0.5m (B) 0.6 m

Time period of motion =6 + 2 = 8s
from mean position to the highest

point of the wall, it takes 1s and

(C*)1.0m

covers distance —

(
A——
Mean
position
Thus A- A =0.3m
V2
= =1. 0 m

Mean
position

Aiﬂ
|

A P1 3Maciplad =6+ 2 = 8s
A1 R & AR & Szaaw fag as,

(D) 1.2m

/\
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10.

Sol.

1.

A
Ig 1soidl & 9T — .3 dF Bl B
ﬁ@
A
3d: A-—=03m = A=10m

2

The magnetic field at the origin due to the current flowing in the wire is
IR 3 JaIfed 9R1 & SR 4d fog R g &89 § —
AY

) -l ik

8na
Bop=0
Bos =0
Bas = [cos 45°(—])+ cos45°K] = ol (i 4k)
8na
4Y
upto oo
D (00 Th)
....... » X
Z . "o
I3 parallel to 'y' axis

(D)

Hol

dmavz.

Consider a straight wire AB carrying a current i from B to A.Consider a small segment of this wire which
subtends a small angle d6 (in degrees) at the point P as shown in the figure.The magnetic field
produced by this small segment at the point P is: (current i is in ampere,a is in metres and the angles in

degrees)

Th o WY gREE R AB W AR AR R | gRT B A @1 3R yaTlRd 81 I8 ¥ 3@ 3H AR &
TF BIT W 9 R TR &=d 8 91 g P R REgER do s (30 #) oafRkd s=ar 81 39 BIT 91
% BRY 95 P R ST oI &5 81 (IRT | URRR H 8, a Wiex 3§ a1 307 f$ft 7 2):

A

Lo do°
A

0", P
a
B
(A%) L,icos0do (B) L,isin6do ©) L,isin6do
720a 4na 72a

(D)

hicose
47

do

/\

®
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 \

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029




Sol.

12,

Sol.

13.

Sol.

Bzhidﬁcose

4n( g \?
cos0

¢=atan® = d¢=asec?0do

- dB = HoiCS0 4 (40 in radians) [do ¥R ]
47 a
= Mo JC0SO T 4o (d6 in degrees) [d6 f$If #]
4n a 180
_ MH,icos0do . .
= D0 277" (d6 in degrees) [d6 f$If ]
720a

Which of the following demonstrated that earth has a magnetic field ?
9l & gD &F @ ford =1 § | B Deror | 2

(A*) Intensity of cosmic rays (stream of charged particle comingfrom outer space) is more at the poles
than at the equator.

(B) Earth is surrounded by an ionosphere (a shell of charged particles)

(C) Earth is a planet rotating about the north south axis

(D) Large quantity of iron ore is found in the earth

(A*) B ol o1 faar (@8 aRIe | A dTel JARE S0 &1 Yol) g R fagad ¥@1 & o A
Afd® B 2 |

(B) gedl a1+ Avsd gR1 ol g8 © | (3maf¥ ol &1 ®1w)

(C) gt IR <faror a1e7 & ulRa: goia =t 21

(D) gt ¥ i %D IgATId AIAT H URIT ST B |

The south pole of the earth’s magnet is located near its geographical north pole, and the north pole of
the earth’s magnet is located near its geographical south pole. Hence, the intensity of the cosmic rays
is more at the poles than at the equator.

If the earth’s field induction at a place is 0.36 gauss and the angle of dip is 60°. Then the horizontal and
vertical component of the field is :

ged] &1 g & 0.36 gauss TAT AR HIOT 60°% | 39 &7 HT AT dol FeakR g<H B |
(A) 0.36gauss, 0.36+/3 gauss (B*) 0.18gauss, 0.18+/3 gauss

(C) 0.09gauss, 0.09+/3 gauss (D) none of these

Field induction Be = 0.36 gauss

Angle of dip 6 = 60°

The horizontal component is

H = B,cos©=0.36 x cos60°

= 0.36><% =0.18 gauss

The vertical component is
B, sin60° = 0.36xsin60°

0.36x§ =0.18x+/3 gauss
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14,

15.

Sol.

A magnet of dipole moment M placed at origin as shown in figure. Then select correct alternative about
Magnetic field produced by it:

M feya 3meel &1 U gwe RAgER 9d fig W Red §| 79 3% SO geag 83 @ g d @8
fabea &1 =ag9 AR

y

N

in xy-plane
(xy-ad #)
0
60 P o x
(a,0)
S
(A) :—OﬁsM ,atangle ¢ = 30° with x-axis
T a
(B):—Oﬁ—s'v' ,atangle ¢ = 60° with x-axis
T a
(C) “_O\EM , atangle ¢ = tan™ ﬁ with x-axis
4n a3 2
(D*)“_O*/?M , atangle ¢ = tan™ V3 with x-axis
8t a° 2
(A) Ho NTM ,X-318T § ¢ = 30° BT W
8t a°
(B) Ho NTM | X-318T q ¢ = 60° PUT W
8t a°
(C) M—O\/EM,X—STH Jd ¢=tan ﬁ P R
4n a3 2
(D*)M—OﬁM , x-3%E1 9 ¢ = tan”" I3 ) vor
8t a° 2

The magnetic induction and the intensity of magnetic field inside an iron pole of an electromagnetic are
10 Wb m=2 and 250 Am~" respectively. What is the relative permeability of iron ? (uo = 4n x 1077 Hm™")
Th 9T gEOE dis @ (Iron pole) & ARR FEG UV AAT JRH &F B dgdl  HA:
10 Wb m~2 el 250 Am~" 8 | @iie @1 Tdel YR /T &1 2 (po = 4n x 107 Hm™")

10° 10° 10° 10°
A) — B*) — C) — D) —
()67T ()7T ()37T ()57:
The permeability is given by u = B/H
IRIRIAT = B/H 8l B |
u B 10 _10°

Relative permeability ST08] TRIRIAT pr = — =
Ho

wH — 4nx107x250 =

/\
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16.

Sol.

17.

18.

Sol.

STATEMENT-1 : Two charged particles are released from rest in gravity free space. After some time,
one particle will exert a non-zero magnetic force on the other particle in addition to electrostatic force.
STATEMENT-2: A moving charge produces magnetic field. Also a magnetic force may act on a
charged particle moving in an external magnetic field.

JERI-1 : 31 JAART Fol BT R A To@ b AHRT § Toh {61 a1 8| §B F9I 4¥E Uh BT
T B R ReR fIga 9 & FI—A1 R RO gal A1 ARMIT B |

JERA-2 : U A BT AT MY FRDH &3 I Bl © I U 91ed JHog &7 ¥ T = gd
Td AR B R UH JHOI g1 W R 81 9l & |

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement—
1

(C) Statement-1 is True, Statement-2 is False

(D*) Statement-1 is False, Statement-2 is True.

(A) TFTH-1 I B, IqTA-2 T 8; THTA-2 JIIA -1 BT FEl TCIIT & |

(B) 9FTd-1 9 B, IHIF-2 A § ; THTA-2 Jaqed-1 BT Hal TEIHR0T & § |

(C) IF e -1 9 &, JaTA-2 A B |

(D*) goT -1 39 B, THTA-2 I 2 |

Since both charged particles move along same straight line, the magnetic field due to one particle at
location of other is zero. Hence there is no magnetic interaction amongst the charged particles.

fd A JARE Fo1 T Al Y@ B AR T FRA B, TH PO B PR g Rl R gEDI &7
T B | 37 ARG F & Hew B FEOW A=A T B |

The dimensional formula of magnetic flux density is :
FHDI TP Tcd B A G 8 ¢
(A)M'"L2T 1] (B [M'T217" (C)M'L2T217 D) M'L"T2171

The magnetic flux ¢ through a metal ring varies with time t according to :
¢ = 3(at® — bt?)Tm?, witha=2s2and b =6 s2.
The resistance of the ring is 3 Q. The maximum current induced in the ring during the interval t = 0 to
t=2s,is
gfa®d a0 | TR FEGT TIad ¢ T t B W e w9 9 uRafda g 2
d=3(@@t—bt)Tm? T&f a=2s3dAMb =622

T BT URIT 3Q B | IR t=0W t=2s H goig & uTd 31fdpdy URd axT & —

(A)1 A (B) 2A (C) 3A (D*) 6 A
i) =— 90 opt_ 3ap2
R dt
i is maximum when % =0 (i sTfrBaw BF 19 % =0)
ordl t= é
6a

Using values, att= 1 s, i is maximum its value = 12 — 6 = 6A

A B T A t=1s W i BT AAbaq 99 = 12— 6 = 6A
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19.

Sol.

20.

A time varying magnetic field, (B = BOtR), is confined in a cylindrical region and is cutting the xy plane
on a circle x2 + y?> = 4 where x and y are in meters. A wire frame A1 A2 A4 A3 A1 is placed in the
magnetic field as shown. Segment A1 A2 and As A4 are identical quarter circles parallel to each other
with axis along z-axis. The induced current flowing in the wire frame is equal to : (The total length of the
loop of wire frame is 10m, radius of arc As A4 and arc A1 Az is Tm each and resistance per unit length is
1Q/m)

h aHg aRadele gEE & (B =B tk) Uh doMIBR &5 § uRdg § @ 99 x2 + y2 = 4 W xy dd
BT HICAT 2| S8l x AATy Hex | 21T IR BH A1 Az As As A FRETIIR gai & § <=1 131 8 | 9T
A1 Az TAT A3 Ay TS |HTE IgeIiel g1 & Tz 36T & sl U g & JAR I8 & | IR HH § yarfed
IRT gRT fFds aR1ER B | (AR U & FA =8 10m B, a9 As Ag T At A &1 a1 Aim & qenm ufd
UhiPh TS BT UfeRIE 10Q/m 8)

X
A,
AT TTA T
Z
B,n B,n B,n
A* B) =% c) == D) -~
(A*) zero ()10 ()5 ()20

The magnetic field does not pass through the loop. Hence flux remains zero. As there is no change in
flux, there is no induced current.

FEDHT 8T U A ol [OIRAT | A Folad Y Bl 2 | g dorad # d1g uRacd g 2| o IR Ry
T8 B |

Which of the following statements are true ?

1§ & P faden I 2|

(A) The angle of dip at 30° of north is the same as that of 60° of south.
(B*) The angle of dip at the equator is 0°.

(C*) The angle of dip on the magnetic north pole of the earth is 90°.
(D*) The angle of dip on the magnetic south pole of the earth is 90°.
(A) TR | 30°0fY BT, ST | 60° 7Y BT B RIS B |
(B*) sFen @1 WR AT BIvT 0°F |,
(C*) gl & g ST §a R AT BT 90°F |
(D*) gt & grarg <ol ga w9y Hor 90°% |
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Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. C19 TO cK

Course : VISHESH (JD)

Note : DPPs C20, C21, C22 are from fluid mechanics

DPP No. : C20 (JEE-Advanced)

Total Marks : 59 Max. Time : 38 min.
Single choice Objective ('—1' negative marking) Q.1 to Q.3 (3 marks, 2 min.) [09, 06]
One or more than one options correct type (‘-1’ negative marking) Q.4 to Q.7 (4 marks 2 min.) [16, 08]
Comprehension ('-1' negative marking) Q.8 to Q.13 (3 marks 2 min.) [18,12]
Match the Following (no negative marking) Q.14 to Q.15 (8 marks, 6 min.) [16, 12]

EOEN =Y

ANSWER KEY OF DPP NO.: C20
3. (A) 4 (A) (C) (D) 5. (C) (D) 6. (A)(B)(D)
9. (A) 10. (A) 11. (A) 12. (D) 13. (C)
-s 15. A-q;B-p;C-r; D-s

~ —

D
A
A

s e

2.
(D) 8.
; B -

B)
C)
P t;

D

q;C

Sol.

Sol.

A wooden block with a coin placed on its top, floats in water as shown in figure. The distance ¢ and h
are shown here. After some time the coin falls into the water. Then : [JEE-2002 (Screening), 3/105]

TP APhs! P YCHl d SR Uh e @ gl & FRIETGAR ol 3§ @R @1 & | gRIT (T h o &
eRid 8 o 999 918 faa@r ot § iR oar & a [JEE-2002 (Screening), 3/105]

coin —

P4

I

A
C

(A) ¢ decreases and h increase (B) ¢ increases and h decreases

(C) both ¢ and h increases (D*) both ¢ and h decrease

(A) ¢ TSI TAT h G | (B) ¢ QM AT h T |

(C) ¢ 3R h 3l 987 | (D*) ¢ 3R h Q1 T |

¢ will decrease because the block moves up. h will decrease because the coin will displace the volume
of water (V1) equal to its own volume when it is in the water whereas when it is on the block it will
displace the volume of water (V2) whose weight is equal to weight of coin and since density of coin is
greater than the density of water V1 < V.

(TR FNfF <ifd FW ST h g ®Nfe Riger w@d & smaad ar sia (Vi) favenfia axwm o«
I8 U A B | fheg Oi9 I8 <P W BN A1 301 WR & god oI Bl A (V) faRenfud x| fe
fied &1 g9 STl B9 o 31f0P & 31T Vi < Va.

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow I i ee 505255 5555 | CIN: UB0302RJ2007PLC024029




2.

Sol.

3.#

A U-tube of base length “¢” filled with same volume of two liquids of densities p and 2p is moving with

an acceleration “a” on the horizontal plane as shown in the figure. If the height difference between the
two surfaces (open to atmosphere) becomes zero, then the height h is given by:

T U-Afld & MR &1 =18 “" 8 399 5d RTd 89 p A0 2p 8, & T AR d1 REAER =1
ST 8 | I8 'a’ ©ROT A &S eRIad WR A @R @ © | PR I &4 |asl (Jed agAvSd § Eell §8) B
I $AE H <R Y B Al SATs h B A 84T -

D ™ L———

A
~E
A

a 3a a 2a
A) —/ B*) —¢ C) —¢ D) —v¢
()29 ()29 ()9 ()39

For the given situation, liquid of density 2 p should be behind that of p.
& 1 Rafd & forg, 2p o9@ a1 9 p O9@ aTel §9 WY BT |

.

From right limb SR 4o & forg
Pa = Pam + pgh

Ps=Pa+paz = Pan+ pgh+pa
PC=PB+(2p)ag = Pam + pgh + %paz ()
But from left limb : <ifd= IRt 3o & forg
Pc = Patm + (2p)gh (2)
From (1) and (2) : FH1aRvT (1) T (2) &
Patm+%pgh+pa€=Patm+2pgh = =2—a€ Ans.
g

A narrow tube completely filled with a liquid is lying on a series of cylinders as shown in figure.
Assuming no sliding between any surfaces, the value of acceleration of the cylinders for which liquid will
not come out of the tube from anywhere is given by

TP GH AfAHT H G WRT 3T & A I Jol DI W W RAGAR T g 2| 5 ff |7 & f=
fae =1 A | 91 BT @RI R B Adifd g9 Afddt & e W RR ¥ 9R T e 9@

open to atmosphere

" (@I H G )

«~ gH gH 2gH gH
(A%) oL (B) T (C) -~ (D) N
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Sol.

Sol.

5*.

No sliding = pure rolling

PIs A 81 & T P& dren T B |

Therefore, acceleration of the tube = 2a (since COM of cylinders are moving at 'a’)
3k, AIfTdT B @ROT = 2a Ffd 99 BT TIHM D= a TROT A AT B |

A. L[]
Pa = Pam + p(2a) L (From horizontal limb &fds1 < 9)
Also ST UBR ; Pa = Pam + pgH (From vertical limb Seafer 9T 4) = a =% Ans.

The vessel shown in Figure has two sections of area of cross-section A1 and Az. A liquid of density p
fills both the sections, up to height h in each. Neglecting atomospheric pressure,

o 3 R o & QU IR FIC §FABA A1 I A2 B | p B9cd BT U w9 Q41 911 H TS PI h Hdfs
TP WA B | TYATSAN TE Bl T0G AT R —

(A*) the pressure at the base of the veselis2hpg
U5 & AMUR R I 2hpg R
(B) the weight of the liquid in vessel is equal to 2 h p gA2
95§ 59 BT AR 2h pgAz & SRISR B |
(C*) the force exerted by the liquid on the base of vesselis 2 h p g A2
U5 & MYR R g9 gRT R T I 2h pg Az &1
(D*) the walls of the vessel at the level X exert a force h p g (A2 — A1) downwards on the liquid.
XTd R UH P AR 99 |, 9 h p g (A2 — A1) 10 B 3R o = |
P = p(2h)g
F
— = 2h
A, p(2h)g
Fpase = 2h [oe] Az
Fwai = h p g [A2 — A4], at the level x

A cubical block of wood of edge 10cm and mass 0.92kg floats on a tank of water with oil of rel. density
0.6. Thickness of oil is 4cm above water. When the block attains equilibrium with four of its sides edges
vertical:

0.92kg =AM @ 10 Ao TN oIl BT APHS! Bl Th IHR fIvs Ul § W TS V4 1F § Rl ©
s ot & $W 4 cm IH 0.6 MRS T aTell Tl WRT 3N 2 | o4 T P IR YOI3 Bl SHeaier
IGA Y ATITERAT H M ® A

(A) 1 cm of it will be above the free surface of oil.

AP 1om, 7d & Jad IS & HU BT |

(B) 5 cm of it will be under water.

SAPBT 5cm, UM & A"_R BN |

(C*) 2 cm of it will be above the common surface of oil and water.

AR 2 cm, A I T B SHATS AAE B SR BN

(D*) 8 cm of it will be under water.

SAPBT 8 cm, U & 3T BN |

/\
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Sol.

6.=

Ans.
Sol.

Assuming that the block is completely submerged in water, then

e B T § gofd: a7 g A g

Fo = 1000 > mg(920)  So, not possible 1, Tg FHT 72 & |

Let complete in oil AT Yofa: et # 7|

Fb = (0.6) (4) (1000 + (1) (6) (100) = 840

Fb < mgSo, not possible 31d: I8 9T ! B |

So, let X' part in oil and remaining in water ATFT x W' T & 2GR 8 IR A9 o H 7 |
920 = [(1) (10 —x) + (0.6) (x)] 100

92=10-x+0.6x

04x=0.8 X=2cm.

Two solid spheres A and B of equal volumes but of different densities da and ds are connected by a
string. They are fully immersed in a fluid of density dr. They get arranged into an equilibrium state as
shown in the figure with a tension in the string. The arrangement is possible only if

FHM AT TR FFHM Tl daTAT de dTel & 31 Ml AT B TP &1 4 Sl T 8| 9 SF1 dr 997
® Uh wd H gd gU B | W @R # 9 I o A R ogER € oR gm # I 2 & B 39
JaRen H YEq B forg ot ® o [IT-JEE 2011, 4/160]

(A*)da<dr (B*) ds > dr (C)da>dF (D*) da + ds = 2dF
(A), (B), (D)

For equilibrium
davg + dsvg = drvg + drvg
= dr =% = Option (D) is correct

to keep the string tight
ds>drandda<dr
AR B ford

davg + dsvg = drvg + drvg
= dp=% — W8 faded (D) B |

& @ T gl e @ o
ds > dr 92T da < dr

/\
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7*.= A solid sphere of radius R and density p is attached to one end of a mass-less spring of force constant

Ans.

k. The other end of the spring is connected to another solid sphere of radius R and density 3p. The
complete arrangement is placed in a liquid of density 2p and is allowed to reach equilibrium. The
correct statement(s) is (are) [JEE (Advanced)-2013, 3/60, —1]
TH R 31 997 p a1t O MaAd B Uh SHAE ed B & e "R | ST T 21 39 B &1 9a
frrdie k21 R8T & TR RR @1 R o Mad | ST T & Rad a1 R 9 g+ 3p &1 gof
o= @1 2p g9 & 9 H @ A1 B IR 3HB] AFRITERAT H UgT A Sar ¥ | 9 g B8 —

(A*) the net elongation of the spring is 471};% (B) the net elongation of the spring is 871};%
(C) the light sphere is partially submerged. (D*) the light sphere is completely submerged.
(A*)@ﬂﬂﬁ%éﬁgﬁg%%l <B>ﬁqnaaaeéwqﬁg8“§%%|

(C) &1 Merdh MRS wI A TIT §aml 2 | (D*) BT MeAd gof w9 A TAT 5amm 2 |

(A,D)

On small sphere
%nR3(p)g+kx =%7‘cR3(2p)g (i)
on second sphere (large)

gnR3(3p)g = %nR3(2p)g +kx (i)

by equation (i) and (ii)
¥ = 47R%pg
3k

/\
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%nR3(p)g+kX=gnR3(2p)g %0
T e Mo R

gnR3(3p)g=%nR3(2p)g+kx ...(ii)
JHBROT (i) T (i) &
¥ = 47R%pg

3k

Comprehension—-1

A wooden cylinder of diameter 4r, height H, density % is kept on a hole of diameter 2r of a tank, filled

with liquid of density p as shown in figure.

waﬁmémﬂwwwm,m&m%%mﬁ'ﬂwwzﬁzrwmzﬁf@azﬁwwgsﬂ

B, U H MR GI BT pR

8.#= If level of the liquid starts decreasing slowly when the level of liquid is at a height h1 above the cylinder

the block starts moving up. At what value of h1, will the block rise : [IIT-JEE 2006, 5/184]
fR—4R %9 Fdg Fe Rl ® 3R 99 €9 A dod W hi FAs W BN B | TGS BT [EH HW B AR
T B T & A h @ 5 99 @ g [ed R SR | [IT-JEE 2006, 5/184]
(A) % (B) % (C* % (D) Remains same d&! <&t
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Sol.

9.#=

Sol.

(9]

A+ = ir? = area of base of cylinder in air

Az = 3nr? = area of base of cylinder in water

As = 4nr? = cross-section area of cylinder

Ai=nr2= a1 H 99 ® MR BT S5

Az =3nr2 = Ul § 99 B IMYUR BT 8B

As = 4nr? = 999 B AR BIC BT &THA
\L(Pa + h,pg)A,

V5 gHA,

'(PT)A' TP, + pg (n, + H)A,

from the equilibrium of block (see diagram)

T B ArTaRen ¥ (e 2Rew)
Equating the forces, we get el BT IRER A TR

(Pa + pght)As + %gH As = (Pa)Ar + [Pa + pg(h1 + H)JA2

On solving & &X- |

h1=§H
3

The block in the above question is maintained at the position by external means and the level of liquid
is lowered. The height h2 when this external force reduces to zero is [NT-JEE 2006 , 5/184]
SWRIFT U294 9189 9 gR1 I o RAM BT 99711 3@ 2 TN %9 |l b1 HA [Ha1 ol 2 | A} a1ed

I gTH YA B I A HdAs hy T B | [IT-JEE 2006, 5/184]

(A%) % (B) % (C) Remains same @&l &M (D) 3

(A) PaAs + %Ang = PoAs + pghA;
‘L PaA3

$ 5 gHA,

1 Togha,
(PIA,

from the equilibrium of block (see diagram)
‘L PaA3

$ £ gHA,

T Thaha,
(PIA,

iieh B FrRIge J
h2 =4H)/9.

/\
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10.=

Sol.

If height h2 of water level is further decreased then, [NT-JEE 2006 , 5/184]
9 Ife ga Idg B Hars h W F B I a1 — [IT-JEE 2006 , 5/184]
(A*) cylinder will not move up and remains at its original position.

9T HUWR Bl AR A T8 I qAT (U IRAfIH Refq § g+ 2 |

(B) for h2 = H/3, cylinder again starts moving up

hy = H/3 & oY 9a9 gF: IR @1 AR TR IR™T B |

(C) for h2 = H/4, cylinder again starts moving up

hy = H/4 & U 909 g9: SWR @1 AR TR IR™T B |

(D) for h2 = H/5 cylinder again starts moving up

hy = H/5 & U 9a9 gF: SWR @1 3R TR IR™T B |

(A)

For h2 < 4h/9 cylinder does not move up because further bouyant force decreases while the weight of
block remains same.

hy < 4h/9 & foI 999 FW $I AR TR T HM Fifd ITAET 9 T T AR ITdH BT 4R G
e |

Comprehension # 2 313%6?; #2 [NT-JEE 2007, 4x3/184]

1. =

Sol.

12,

A fixed thermally conducting cylinder has a radius R and height Lo. The cylinder is open at its bottom
and has a small hole at its top. A piston of mass M is held at a distance L from the top surface, as
shown in the figure. The atmospheric pressure is Po. _
SH & AP IS A 99 STSqd doid Bl AT R T JAS Lo T | 999 A A Gl B AR $9b U
R 7 @ Bl v & | ol 6 fF 3 amn w1 &, 1@ e Ra saam M e, S0 9d8 9 L
R Rerd B | argAvS <9 Po B |

fe—2R—>

&>

[T T
L,

l

Piston
foes

[N

The piston is now pulled out slowly and held at a distance 2L from the top. The pressure in the cylinder
between its top and the piston will then be

39, fiRes &1 IR @I IR dR—¢R Eiar Al 8 3R W A 2L S R IHSHR I Il 8 | 79, I A
S0 RR qn fied & fg & 9 § <9 8 —

(A*) Po (B) — ©) P?O+

Mg o %9

nR?2 2 nR?

Since it is open from the top, the pressure will be Po

fF A SR A Yol 8, I Po BN |

While the piston is at a distance 2L from the top, the hole at the top is sealed. The piston is then
released, to a position where it can stay in equilibrium. In this condition, the distance of the piston from
the top is

99 e S R 2L W g, 99 W & R A Red 88 31 97 a= & oran 2| fives &1 3

SITE ATdHR BIST WIAT § Sfel 98 Aded # 38 9adl ¢ | 39 Rafd § S R 4 fied 91 0 2

—2POTCR2 POTCRZ — Mg PoTCR2 + Mg * PoTCR2
@) [nRZPO +ng(2L) B) [ <R7P, J(ZL) (©) [—nRZPO j(2L) (D )[—nRZPO _MQJ(zL)

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO.-1
Educating for better tomorrow | e o e TEES | CIN: UB0302R12007PLC024029 ~19




Sol. Resultant force on the piston is zero (Let pressure in air be P)
From the equilibrium of the piston
(P,—P) R’

(Po—P) mR? = Mg

_ Mg
P=Po nR?
From the conservation of moles of air : P1V1 = P2V2 , it follows that
Po. 2L =Px
_R2a_ P2
X= - M
P p _ Mg

0 TCRZ
Sol. fied W uRvm 9o = 8 (@91 9y § T4 P ?)
e &1 ar=mEeen |
(P, — P) nR

Y Mg

(Po—P) mR? = Mg

_ Mg
P=Po- R?
I B A D ERET H

P1V1=PaV2

Po . 2L = Px
P2l P2

SoX = =
P p_ Mg

0T 52
nR?

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in PAGE NO.2
Educating for better tomorrow | e o e TEES | CIN: UB0302R12007PLC024029 20




13. The piston is taken completely out of the cylinder. The hole at the top is sealed. A water tank is brought
below the cylinder and put in a position so that the water surface in the tank is at the same level as the
top of the cylinder as shown in the figure. The density of the water is p. In equilibrium, the height H of
the water column in the cylinder satisfies
iR &1 909 4 g1 TR 4 Forad o S 21 88 31 9% IR QA S 21 G P Th S DI T
$ E A S § R Ul Rfd # wan Siran & 6 S A urll @) |de REgER 999 @ 9w 9d8 ®

B qd A U B ETA p 2| A o Rafd § 9o # Red urlt & ®w @ A8 H €I B B

[HRENEN]

>
Srrrre

trrrrrrrrrrrrrrrna
—
<}

- -l fTT=====t4c- -

S EEEEEEE AR

- NM1----Z-ZZ-ZC &::::

< -~ -~ -~ - - - - -------~ 4
(A)pg(Lo—H)?+Po(Lo—H)+ LoPo=0 (B) pg (Lo—H)?>=Po (Lo —H)—LoPo=0
(C*) p g (Lo~ H)?* + Po (Lo — H) - LoPo = 0 (D) p g (Lo~ H)* = Po (Lo~ H) + LoPo = 0

Sol. Pressure in air inside cylinder = Pressure at point A = Po +(Lo — H) pg
L—H
Po+(L—H)pg
Ae v

PV = constant in the air inside the cylinder
.. PoLo = [Po + (Lo — H)pg] (Lo — H)

Po (Lo — H) + pg (Lo — H)?> — PoLo = 0
Sol. 999 & <X I # @ =I5 AW I@ A= Po +(Lo—H) pg

Po+(L—H)pg
Ae v

PV =9a & 3 arg & forg foaa
.. PoLo = [Po + (Lo — H)pg] (Lo — H)

Po (Lo—H) + pg (Lo — H)> = PoLo = 0
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14.»

Ans.
Sol.

A cubical box is completely filled with mass m of a liquid and is given horizontal acceleration a as
shown in the figure. Match the force due to fluid pressure on the faces of the cube with their appropriate
values (assume zero pressure as minimum pressure)

TP FIBR UTF Sl m SFAM P w9 9 R W B, B ARG e F Egar a@Roi fear sian g 1 w9 &
M & BRI §ael W O d1el 9 B e g9 aR¥mT 3§ SifSu—([Ea 19 3T A 1)

E F
A 8 s
C D
Column | Column Il
(A)  force on face ABFE ®) %
Hde ABFE ™R 9
(B) force on face BFHD ) %
das BFHD &R da
(C) force on face ACGE ") % +%
Hdae ACGE R §d
(D)  force on face CGHD (s) % +mg
Hae CGHD R §d1 (t) %_'_ ma

A-p;B-q;C-t;D-s
Pressure varies with height $a18 @& 121 g9 uRadd = P = pgh
and is horizontal with acceleration T2 &fdst # @RI & AU = P = pla

so on (A) pgh part is zero while average force of pax is
31 (A)H pgh Tl W I BRM TTafd 3Fd 9 pax 2 |

0+pla 2
o]

@;(gz):(p(a) ma

a=——
2 2

In (B) pfa part is zero while average force of pgx is
(B) § pra aTall WM T & SIafh 3Ad 9o pgx T |
0+pgl ] 27 P (3 = (L) mg
R ! == (Y=L = _<
[2 M] S (=570= 5
Similarly for other part. ¥t U&R 31 & forg g1 M

/\
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15.= A cuboid is filled with liquid of density p2 upto height h & with liquid of density p1 , also upto height h as
shown in the figure _ _
Tdh TFGHR UTF H pp Ocd BT %9 h $AE TF TAT pr, T $HT &9 W h Hars db TATGAR =T a1 B |

B
A
h P4
| B
[l
h P
l F
1
E
Columnl Column i
(A) Force on face ABCD due to liquid of density p+ (p) zero
2
(B) Force on face ABCD due to liquid of density p2 () %M
(C) Force on face CDEF transferrred due to liquid of density p1 (r) p1gh?¢

2
(D) Force on face CDEF due to liquid of density p2 only (s) %

Pier | Bier Il
(A) a8 ABCD R pi 89 dTel €9 & HRYT g (p) TI
2
(B) a8 ABCD ™R py U9 dIal 89 & BROT ad (q)%h(
(C) a8 CDEF R p1 9@ dTal €9 & BRI g (r) p1gh?/

(D) a8 CDEF R &dd p2 - dTel &9 §RT 9
Ans. A-q ;B-p;C-r; D-s

p,gh’/
S e
(s) 5

Sol.  (A) On ABCD avg pressure = {—0 +g1gh}

2
(A) ABCD R airid <19 = {(’;ﬂ} Soa: F= {pgh} (eh] =p192h ¢

(B) No contact of p2 and not any pressure on ABCD due to p2

(B) p2 BT P8 W ¥l F¥P - & TAT p2 P HRUI ABCD R PIg &9 &I & |

(C) On CDEF due to p1, at every point pressure is pigh so average is also pigh

so F = (p1gh) (h¢) = pigh?/

(C) p1 & ®RUT CDEF & Y& a5 R S pigh & 1: 3ia W1 pigh 81T | 31@: F = (pagh) (h/) = pigh?/

. _ [pagh?]
(D) On CDEF force due to liquid of density p2 is=———=—

[ngh2£:|

(D) p2 & BRI CDEF W q¢ =
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DAILY PRACTICE PROBLEMS

NO. C21 TO cK

Course : VISHESH (JD)

DPP No. : C21 (JEE-Main)

Total Marks : 60 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]

ANSWER KEY OF DPP NO. : C21

1. (A) 2. (B) 3. (i) (A) (i) (©) 4, (D) 5. (A)

6. (C) 7. (C) 8. (C) 9. (©) 10. (B) 11. (B)

12 (A) 13. (©) 14. (B) 15. (B) 16. (A) 17. (D) 18. (B)

19. (A) 20. (C)

1. A tank with length 10 m, breadth 8 m and depth 6m is filled with water to the top. If g = 10 m s and
density of water is 1000 kg m~3, then the thrust on the bottom is (neglect atmospheric pressure)
10 m T8, 8 m AISTS TAT 6m TEIS BT <H U & GRT *RT g1 & | AR g &1 8979 1000 kg/m3 & @Y
Tell TR IO Fd (thrust) BT (= 10m s?) (IFATSAN @ HI AI9F AH)
(A*) 6 x 1000 x 10 x 80 N (B)3x 1000 x 10 x 48 N
(C)3x 1000 x 10 x 60 N (D) 3 x 1000 x 10 x 80 N

Sol. F =[pgh] [A]
= (1000) (10) (6) (10) (8).

2.#=  Two vessels A and B of different shapes have the same base area and are filled with water up to the
same height h (see figure). The force exerted by water on the base is Fa for vessel A and Fs for vessel
B. The respective weights of the water filled in vessels are Wa and Ws. Then
= =1 MR & 7 949 AJMR B & MYR &1 &Fhel aRER 2| T H h Sars d& U=l W1 81 A B
Tell R UMl §RT Fa 9 SR STAT 8 97 B &) @efl W U+l §RT Fg 9 oW1 Wl 8 | afe acd=1 § W
I BT AR HHT: Wa iR We B a1 —
(A) FA>Fs; Wa>Ws (B*) Fa=Fs; Wa>Ws
(C)Fa=Fp; Wa<Ws (D) Fa>Fg; Wa=Ws

Sol. Wa>Ws as mass of water in A is more than in B

Wa>We 3fs AT gegq9H B A RImET B
Pa=Ps
Area of A = Area of B
A PT &F%d = B &1 &§3%d

ordl  Pa Areaa = Pg Arear

Pa &5%<la = Pe 815%d B
ordl Fa=Fs.
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3. (i)

(i)

Sol.

Sol.

Sol.

Sol.

The cubical container ABCDEFGH which is completely filled with an ideal (nonviscous and
incompressible) fluid, moves in a gravity free space with an acceleration of

a=ao (T - ] + |2)
where ap is a positive constant. Then the only point in the container shown in the figure where pressure
is maximum, is
e g®R f$&1 ABCDEFGH o ta arreel (3™ don oidied) §& Uia: ¥R1 &, ol b Twcaed
@ R e @R 9 o @

a=ao (T - ] + |2)

&l a0 TP gId e & 1 o 3 uelRfa ey o 98 arden fasg o1ef <@ s1f¥eaw B, 81

B C Y
A
D X
F
G 7z
E H
(A") B (B)C (C)E (D)F

In previous question pressure will be minimum at point —

s ue # fre fig W g9 ~gAaq B —

(A) A (B)B (C)H (D) F
(a=ao(i—]+Kk)

As there is no gravity; the pressure difference will be only due to the acceleration.
At point B the pseudo force is maximum hence pressure is maximum.

I8 PIE e T8l B 37 I19 H IRIIT @ROT & BRI B |

fag B ©R 89 9 Afddpay & saferg @ 9 affddaH © |

(i) At point H the pseudo force is minimum hence pressure is minimum

f0g HWR B89 9 A9 B s9felg I W A4 & |

The density of ice is x gm/cc and that of water is y gm/cc. What is the change in volume in cc, when m
gm of ice melts?
% BT T9@ X gm/cc TAT U & 897 y gm/ce. B | AT m gm 9% gl 8 & mydw # uRad= gmm

(cc #)
(A) M (y —x) (B) (y —x)/m (C) mxy (x —y) (D*) m (17y = 1/x)
AV = Vi —V; =m_m .

y X

The reading of a spring balance when a block is suspended from it in air is 60 newton. This reading is
changed to 40 newton when the block is fully submerged in water. The specific gravity of the block must
be therefore :

59 frdl fvs @1 RUT el 9 ga1 § AcHEl Sl @ A $9@! uredie 60 N 2| 919 fivs &1 uri # g’
ST ST B, 1 uredid 40 N 8 o § @1 fivs @1 e Twa 8

(A*) 3 (B) 2 (C)6 (D) 3/2
mg=60 0]
mg—pvg=40 (i)
MY=PNG_2 g Po -3
mg 3 P

where po = density of the block and p, = density of the liquid.
TE po = AU &1 °=c@ TA p, = §d BT TIA
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6.=

Sol.

7.#x=

Sol.

Sol.

9.#=

Sol.

Two bodies are in equilibrium when suspended in water from the arms of a balance. The mass of one
body is 36 g and its density is 9 g/cc. If the mass of the other is 48 g, its density in g/ccis :

9 fordl aRioL 9 1 fUvsl @1 ol #§ deer S B, A1 9RIEe | e five &1 g@WE 36 g 3R sHET
T 9 g/cc. B | IfX TR HT SAM 48 g BT 1 SADT U@ BRN | T4 Q41 W ¥ & |

(A) 4/3 (B) 3/2 (C"3 (D) 5

[36 — pvilg = [48 — p, va]g

(5[]

Solving & &R R,

po = 3.

A cubical block of wood 10 cm on a side, floats at the interface of oil and water as shown in figure. The
density of oil is 0.6 g cm~ and density of water is 1 g cm™3. The mass of the block is

AHS! BT Yh 10 cm gl a1l U THR ed], FIFgAR Id 9 ofd @ a8 W REgaR R @1 © |
dd & ¥d 0.6 gom =9 Tl &I T 1 gom 2B | ISb &I GHAE & —

Oil density
U BT T-cd 0.6 g cm ™ ~_| 6om
qV]\i%ter\ 4cm
(A) 706 g (B) 607 g 7 (C*)760g (D)670¢g
As, weight = Buoyant force
HAR = 3TUAdD gl
mg =[100 x 6 x 0.6 g] + (100 x 1 x 4)g m =760 gm.

A fixed cylindrical vessel is filled with water up to height H. A hole is bored in the wall at a depth h from
the free surface of water. For maximum horizontal range h is equal to :

T STead deIdR Fde Ul | H Harg T A-1 B3N © | U Bl G7h Fag ¥ h TERZ W TP va fbar
T B | f¥eman afos W & g h & W g —

(A)H (B) 3H/4 (C*)H/2 (D) H/4

x =2,/h(H-h)

dx H
for Xmex® felq, —=0 oral h=—
P I 2

An incompressible liquid flows through a horizontal tube as shown in the figure. Then the velocity 'v ' of

the fluid is :
fora # RER R U aaiey g9 &fas 7ol # a1 & @ <9 & IF1'v' ] —

A meter’ >y, =3.0m/s A

(A) 3.0m/s (B) 1.5 m/s (C*)1.0m/s (D) 2.25 m/s
from equation of continuity,
[rrar FHERET |

(Ax3)=(Ax15)+(1.5AxV) =  V=1m/s?
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10.

Sol.

1.

Sol.

There are two identical small holes on the opposite sides of a tank containing a liquid. The tank is open
at the top. The difference in height of the two holes is h as shown in the figure. As the liquid comes out
of the two holes, the tank will experience a net horizontal force proportional to:

IR A G 759 9 W $H F RAuda Ren # 8¢ 81T 99F 88 2 | RErgar 41 v & fg S8 H
<R h 2| 99 UFT I B A 9 Ol § A1 ¢P IR ARG Ho SIS g1 SrehArgura @ -

(A) h'”? (B*) h (D) h?
Fihrust = pav2

Fret = F1 — F2 = ap[2g(h1 — h2)]

= ap(2gh)

ordl  Faoh

An open pan P filled with water (density pw) is placed on a vertical rod, maintaining equilibrium. A block
of density p is placed on one side of the pan as shown in the figure. Water depth is more than height of
the block.

TP Gol urF P RTIH pw B9 BT UM -1 8, Bl Uh IW B8 W @ Il & T AFRIER 991 @A 2 |

TH p T B e B UH B TH AR A RIFAFER T B | TR B TERTS, D D S F AEE -

PEEEEEEEEEEEET E

(A) Equilibrium will be maintained only if p < pw.
[ATTERAT g1 B MW, B AR p < pw.
(B¥) Equilibrium will be maintained only if p < pw.
ATTERAT g1 B W, dael AR p < pw.
(0] Equilibrium will be maintained for all relations between p and pw .
p AT pw ® A AW Hae & forg AraTaRen g+ /W |
(D) It is not possible to maintain the equilibrium
[T IR Y@ T T8 R |
(B) As long as p < pw, pressure at the bottom of the pan would be same everywhere, according to the

Pascal’s law.
S & p<pw UTF B FAE W IRGA & FIAIAR, I A SHTE FHH BT |
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12.»

Sol.

13.

In the figure shown water is filled in a symmetrical container. Four pistons of equal area A are used at
the four opening to keep the water in equilibrium. Now an additional force F is applied at each piston.
The increase in the pressure at the centre of the container due to this addition is

M W RE H Ue G U H S W) B | 9 &% A P IR IRed IR ol Wl W S B
FTRITER ¥ WA ¢ | 39 Udd e W AfaRed 9o F oRING far Sl 8 | 9 SR UF & o )
T9 # 3fg 2|

o F oF
(AT & B)

The four piston are initially in equilibrium. As additional force F is applied to each piston, the pressure in

4F
(C) ~ (D)0

fluid at each point must be increased by % so that each piston retains state of equilibrium.

IR fiveT URe § |rTeRen 6 7| ifs IfaRed 99 F e e W oI B, %9 4 1@s g w®
m%@aaw%lmmﬁmweﬂa%ﬁmﬁﬁﬁl

Thus the increment in pressure at each pointis AP =% (by Pascal’s law)

swuwu?&zﬁﬁ@wmﬁqﬁé%AP:%(Wzﬁﬁuqﬁ)

Figure shows a weighing-bridge, with a beaker P with water on one pan and a balancing weight R on
the other. A solid ball Q is hanging with a thread outside water. It has volume 40 cm? and weighs 80 g.
If this solid is lowered to sink fully in water, but not touching the beaker anywhere, the balancing weight
R' will be

frm # e gl 9g (weighing - bridge) T&Rid 8| T& Yol W UM W WRT g3 19 P W1 g B Tl
TE W Iged YR R | TP 319 I8 Q Ul & d1ex Al & 4 oedh &1 2| s9d! 3maad 40
Jflo’ g wR 80 7 2| AR g &1 ol § 4N e AT 9 a1 (7 o) B wE of 79 gl 2 ) @

Hge ™ YR R’ B8R |

=
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Sol.

14.»

Sol.

15.»

Sol.

(A) same as R (B) 40 g less than R
(C*) 40 g more than R (D) 80 g more than R
(A) R & aRTR (B)R¥ 40 gm &4
(C*) R 40 gm ITaT (D) R¥ 80 gm S1&T
Since not touching,

NS TS T8 B |

So s9feg R = Fb = pi(vg) = 40g.
R’ — R =80g — 40g = 40g

Hence R’ will be 40g more than R
3a: R, R¥ 40g W97 2 |

A non uniform cylinder of mass m, length ¢ and radius r is having its centre of mass at a distance //4
from the centre and lying on the axis of the cylinder as shown in the figure. The cylinder is kept in a
liquid of uniform density p. The moment of inertia of the rod about the centre of mass is 1. The angular
acceleration of point A relative to point B just after the rod is released from the position shown in figure
is :

Th IGY I FSTIeT SFdH m, = ( T 51 r &, &1 &9 o5, ds 9 (/4 T W A I
P! 318 W FREGAR Red © | 39 999 B T96Y 9@ p P &d § I O] © | SHAM B b AUE B
F1 STscd oMot 121 o # weRRid Rufd 4 v @1 vt & g uzd B i & g fig A &1 sl

TIROT BT —

ES====Z=C:I:CM i
O )
EEEEEEEROTE R
2.2 2.2 2.2 2.2
(A) npglr (B%) npglr (©) npglr (D) 3npglr
I 41 21 41
Torque about CM S&MIF &% & WTU&l Jolreol :
Fo . % =la
P ‘ _mr’l’gp

= a=1(r) (0) (p) (9). ) e

‘o’ will be same for all points on cylinder

I B HWR 9 (g3l & g o &1 A9 |FHE B

A liquid is kept in a cylindrical vessel which is rotated about its axis. The liquid rises at the sides. If the
radius of the vessel is 0.05 m and the speed of rotation is 2 rev/s, The difference in the height of the
liquid at the centre of the vessel and its sides will be (2 = 10) :

TP &9 B TP JeIBR aod 3§ &1 T 8, el IS 318 & uRa: ga1 &1 @1 2| &4, 999 B
IRl & WER W Ioal 2| IR 91 F1 g 0.05 W A P R 2 gFHR/JAdHvE 8, A q A B
foIR qon o= & 99 g9 B S H R BN (72 = 10) :

(A) 3 cm (B*) 2 cm (C) 3/2 cm (D) 2/3 cm
2.2
_ T
Y= o5

Put values and gety = 2cm.
AM T@E Wy = 2cm WIS &1 |
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16.

Sol.

17.

Sol.

A block is partially immersed in a liquid and the vessel is accelerating upwards with an acceleration “a”.
The block is observed by two observers O1 and Oz , one at rest and the other accelerating with an

acceleration “a” upward as shown in the figure. The total buoyant force on the block is :
TP <P Gd H ARD a1 g3 © T UTF SR P! IRG ‘@’ @RV 4 @RT & | 39 <id Pl &l JeTdi Oy

3R Oz &R UfE fhan S &, 379 9 U ReR B 1 SR1 V&7 “@” RO 9 SR B R% IAGAR
@R B @ <id R ARG B Iociad g 81T |

la 0, %Ta

o (at rest)
T Es

B) greater for O1 than Oz
D) data is not sufficient
B) 01 & forg 029 amaT

D) e & s yof =&t 7 |

(A*) same for O1 and O2 (
(C) greater for O2 than O (
(A*) O1 3R 02 & forg |w (
(C) O forw O wm&T (
Buoyant force 3c0eTd® 1 = Fp = Vsw . pr. g
where, Vsw , prand g all are same w.r.t. O1 and Oa.
Hence (A)

&, Vs, p A g AW 01T 02 ATUET FHAF 8| 37 (A)

There is a small hole in the bottom of a fixed container containing a liquid upto height ‘h’. The top of the
liquid as well as the hole at the bottom are exposed to atmosphere. Area of the hole is ‘@’ and that of
the top surface is ‘A’. As the liquid comes out of the hole then, :

TEh Siead urd RSTaH ‘b’ $a18 I% &9 W1 8 @ dall § Udh B 2| g9 BT SUQ A1 qe deil H Req fog
qgIvSd H Gl & | o5 F1 &7%d ‘@ JU W T8 I 4T AT | O 8 &9 foF § R o ©
qi—

(A) the top surface of the liquid accelerates with acceleration =g

TT P HU) IS g TR D A1 @R BT B |

2
(B) the top surface of the liquid accelerates with acceleration = g%

9 P FWI I8 gi—zc—crwzr%maaﬁﬁgﬁ'cﬁél

(C) the top surface of the liquid retards with retardation = g%

Tq P HI qAE g%mzﬁwaﬂﬁﬁgﬁ?ﬁﬁl

2
(D*) the top surface of the liquid retards with retardation = ga2
A
2
%9 B HW A8 (fz T_T @ | Afed B 2
The velocity of fluid at the hole is B T 7a @1 aw: Vo= | 290
1+(a*/A%)

Using continuity equation at the two cross-sections (1) and (2) :
A B aF (1) T (2) W ATIAT THHT A

ViA=Vz2a = V1=%V2
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18.#x=

Sol.

19.#x

= acceleration (of top surface) %I Adg & @I =V v

" dh
=_ivzi EVZ
A “dhl A

a®,, dv. a’ 1 -ga’
ar=—2 v 2% -8 Hohfog—— = ar= 92
VAT ﬁg/ﬁ T A

The velocity of the liquid coming out of a small hole of a large vessel containing two different liquids of
densities 2p and p as shown in figure is

2pTA p OFE $ 31 F=—= 5ai § REAGAR W g 99 & BIC fog A 981 a1 &9 &1 I B

(A) \6gh (B*) 2Jgh
Pressure at (1) :

(1) R TE

P1 = Patm + pPga (Zh)

Applying Bernoulli's theorum between points (1) and (2)

fagali (1) 3 (2) & &g SRR U JRINT A W

(D) \/gh

1
[Paun +2pgh] + pg(2h) + = (2p) (0y?
= Pam + (2p) g (0) + %(2p)v2:> v=2gh Ans.

A large open tank has two holes in the wall. One is a square hole of side L at a depth y from the top and
the other is a circular hole of radius R at a depth 4y from the top. When the tank is completely filled with
water, the quantities of water flowing out per second from both holes are the same. Then radius R, is
equal to : [JEE - 2000, 2/105]

TH I Gell <ol BT IART H T B 2| ST R TRE y W LYol & TGR BE ol 4y TeE W
R 501 &1 gO$R 1 2| 99 <®H I IR ke I 9 R A1 oar & A1 I BE ¥ U Adhvs W

g1 918} fherdr 8 R &1 919 81 | [JEE - 2000, 2/105]
N’Ti‘
L "Q’Vw
2R ==
MRS
(A") = (B)2xL ©)L D) =
\/Z 27
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Sol.

Sol.

20.

Sol.

Velocity of efflux at a depth h is given by V = ,/2gh
Volume of water following out per second from both the holes are equal

4y

o Vi =aV,
or (L?) /29(y) = nR?./2g(4y) or R= \/;_
T

UdT8 B 97 h RIS WV = /2gh
9 Bl ¥ ufd Qo 987 g1l Ul BT AT FHH ©, gRT I w2

- aiVi=a,V,
a1 (L) 29(y) = nR%/2g(4y) a1 R= \/;_
T

A jar is filled with two non-mixing liquids 1 and 2 having densities p1 and pz, respectively. A solid ball,
made of a material of density ps, is dropped in the jar. It comes to equilibrium in the position shown in
the figure.
BIg SR <1 Ao gdf 1 q 2 R9d g9 A pr AAT p2 & F W B | 9960 ps & <1 & a1
PIs o g 39 OIR ¥ IR 1% | I8 o # SeiQ orgaR armasen Refd # o ol 2 |

[AIEEE 2008, 4/300]

Which of the following is true for p1, p2 and ps ?

fr=fafad § @ p1, p2 TAT ps & oY DT FHUF T & ?

(1) p1>p3>p2 (2) p1<p2< p3 (3) p1<p3< p2 (4) p3<p1< p2
Since solid ball floats in between the two liquids hence p1 < p3 < p2

?ﬂﬁ?ﬁ_ﬁ’ﬁ:ﬁaﬁiﬁ’sﬁﬂﬁ%(ﬂﬁim<ps< p2
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. C21 TO cK

Course : VISHESH (JD)

DPP No. : C22 (JEE-Main)

Total Marks : 48 Max. Time : 35 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks 2 min.) [03, 02]
One or more than one options correct type (‘—1’ negative marking) Q.2 (4 marks 2 min.) [04, 02]
Comprehension ('-1' negative marking) Q.3 to Q.9 (3 marks 2 min.) [21, 14]
Subjective Questions (‘—1’ negative marking) Q.10 (4 marks 5 min.) [04, 05]
Match the Following (no negative marking) Q.11 to Q.12 (8 marks 6 min.) [16, 12]
ANSWER KEY OF DPP NO. : C22
1. (A) 2. (A) (B) 3. (A) 4, (D) 5. (B) 6. (A)
7. (B) 8. (©) 9. (A) 10. x=2
1. (A) = (p), (t); (B) = (q), (s), (t); (C) = (p), (r), (t); (D) — (q) 12. (©€)
1= A cylindrical tank of height 0.4 m is open at the top and has a diameter 0.16 m. Water is filled in it up to
a height of 0.16 m. How long it will take to empty the tank through a hole of radius 5x107° m at its
bottom ?
(A*) 46.26 sec. (B) 4.6 sec. (C) 462.6 sec. (D) 0.46 sec. _
0.4 #iex HAE P Uh PR b SR A Gl 8 T 39S A 0.16 e 2| 399 0.16 R T8
T® U WRT I 2| 39 MR § R 5x107° Wer G & U6 G 4 39 P Pl Glefl 89 |
Y T
(A*) 46.26 Jo (B) 4.6 S0 (C) 462.6 do (D) 0.46 Jo
Sol.
R=0.08 m
=
©
T
< L' 5x10°m
A1 vi= A2
nR2 dh/dt = nr? v (i)
v =,/2gh (i)

from equation (ii) put the value of v in equation (i)

BT (i) & v BT A FHHROT (i) § @ W
nR2 dh/dt = nr? |/2gh
2
r’y2gh
R? $dh _¢
LAY Uy
r*\2g !Jﬁ !
2
T= R_2 &
r g
on solving & & W
t = 46.26 second.
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2%

Sol.

A cylindrical vessel of 90 cm height is kept filled upto the brim as shown in the figure. It has four holes
1, 2, 3, 4 which are respectively at heights of 20cm, 30 cm, 40 cm and 50 cm from the horizontal floor
PQ. The water falling at the maximum horizontal distance from the vessel comes from

90 cm S (& JATHR UH 39S R Hdfs a6 W1 3 | 399 AgaR IR fog 1, 2, 3,48 o1 &
Il PQ ¥ e 20cm, 30 cm, 40 cm @ 50 cm & FAEaAl R 7| f¥demad &fre g R fiRT aren oo
um & e fow 9 fea w e ?

(A*) hole number 4 (B*) hole nuFr,nber 3 (C) hole nCL)meer 2 (D) hole number 1.
(A*) fog TR 4 (B*) fog TR 3 (C) fog ¥R 2 (D) fog T3 1

x =2,HH-h)

x1=2./70x20

x2 = 2/60x30

X3= ZM

x4 =2+/50%x40 or X3 = X4 = maximum 31fSsas

Comprehension #1 =T —1#

The figure shows the commonly observed decrease in diameter of a water stream as it falls from a tap.
The tap has internal diameter Do and is connected to a large tank of water. The surface of the water is
at a height b above the end of the tap.

By considering the dynamics of a thin “cylinder” of water in the stream answer the following: (Ignore any
resistance to the flow and any effects of surface tension, given pw = density of water)

s @ UfEa o= R I8 R T @ g B U @) aRT &1 @ Afeer 9 R @ 91§ $9 g1 o J@
2| et &1 MIRe & Do TN I8 Th d UM & U W Sl & | U $I das Aferd! 9§ b HAE W
21 Ud U & 9T B GRT B AAB B L H I@d gY A TRl F1 IW QA (Y T91d G g B
eRT BT HfRIE TG /4, p . = U BT e |)

Equation for the flow rate, i.e. the mass of water flowing through a given point in the stream per unit
time, as function of the water speed v will be

gRT & ¥aT8 (J81[) @ dc &89 4 Ry 7 a5 4 s 999 # 984 a1l UM &1 9 |, G &) a1l v
@ Hod & w9 H BN |

(A*)vpwnD?/ 4 (B) v pw(nD?/4 — 1 Do?/4)

(C)vpwnD?/2 (D) v pwnDo?/ 4
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Sol.

Sol.

Sol.

Sol.

Sol.

(A) As, gfdb dm = Apw v dt

= dm _ Apwv
dt
2
dt 4

wh_ere ‘D’ is the diameter of stream.
STet D §RT &7 a9 2 |

Which of the following equation expresses the fact that the flow rate at the tap is the same as at the
stream point with diameter D and velocity v (i.e. D in terms of Do , vo and v will be) :

1 8 9 Bl gfiexur 59 92y @1 ST ® fb Aferer ¥ 989 9ol U B SR Arg D dm 9 v I
g gTell R WR U A &Rft (3rafq D, Do, vo @ v & wY H &I ) :

2
(A)D =20 (8)D= o¥o (€)D= 2V (D) D =Dy, | Yo
v v Vo v
(D) V1iA1 = V2A2
2 2
TCV04D0 _ nv4D N D = D, /ﬁ
\"

The equation for the water speed v as a function of the distance x below the tap will be :

ol B AT v B FHERT AfABT A A X D AT B w9 H B —
(A)v=42gb (B*) v =1[2g (b +x)]"? (C)v = 29x (D) v =[2g (b —x)]"?

v = 4Ju? +2gh = \/2g(b + X) .

Equation for the stream diameter D in terms of x and Do will be :
gRT & AN D B THIBROT x T2 Dod wU H Bl —

. ~ b 14 ~ b 1/2
(A)D—Do[bHJ (B)D—Do[bHJ
_ b _ b Y’
(C)D—Do(bH(j (D)D—Do[bHJ

(A) Applying continuity equation at points with diameter Do & D :
e g AT @7 Do & D & WR |yl AHIdR0T |

- /2gb.{“'202}= oo+ x) {“Eﬂ

1/4
= D=D0{ b }

b +x

A student observes after setting up this experiment that for a tap with Do = 1 cm at x = 0.3 m the
stream diameter D = 0.9 cm. The heights b of the water above the tap in this case will be :
9 TR B A & 915 fqenedt Wfad aar g 5 Do=1cm @1 x = 0.3 m @ Afdd & fog ar1 &1
I D=0.9cm? a1 39 Rafd # ot wag &1 At & Sars b Fr g7l
(A) 5.7 cm (B*) 57 cm (C) 27 cm (D) 2.7 cm
(B) Solving the preceding formula for the tank height h gives :
(B) h &dfE & <o & folw g B 8 A W
h = x(D/Do)*/(1 — (D/Do)*) = x D*/ (Do* — D*)
substituting the given parameter values gives
A W rwe FH A @ W
h = (0.3 ) (0.009%)/ (0.01% — 0.009%) = 0.57 m
So the height of the water above the tap is 0.57 m or 57 cm.
I AfIdT | FW I B HAE 0.57 m AT 57 cm BT |
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Sol.

Ans.
Sol.

Paragraph for Question 8 to 9 #
7e G 8 3R 9% foiy agwg

A spray gun is shown in the figure where a piston pushes air out of a nozzle. A thin tube of uniform
cross section is connected to the nozzle. The other end of the tube is in a small liquid container. As the
piston pushes air through the nozzle, the liquid from the container rises into the nozzle and is sprayed
out. For the spray gun shown, the radii of the piston and the nozzle are 20 mm and 1mm respectively.
The upper end of the container is open to the atmosphere.

fm ¥ ke T Ear) 4 @ ke 9 &1 & 99 (nozzle) §RT &R ¥&adl © | 99 & AHH (HaAH
IR PIC ATell Ul ell oM © | ell BT gaxl RRT 59 9 9 TP Bl UTF d 2| o9 fied arg &l =4
H IER gPHAdl B, T9 U H &G SSIR A9 H o Sl © IR HER b w0 A IR Fpad 2| o H
fead 13 e & fives qen 99 @ oa S9e: 20mm @1 1 mm B 95 &1 $UI HF JraEsor

(atmosphere) # &eTl ® |

——1TTEEEH
I i ”T o
If the piston is pushed at a speed of 5 mms™, the air comes out of the nozzle with a speed of
e @ 5mms™ B A F g W FY F R ATeAl Y B A B |
[JEE (Advanced)-2014, 3/60, —1]

(A) 0.1ms™ (B) 1ms™ (C*) 2ms™ (D) 8ms™!
Ans. (C)
A1 V1=AV2 A1 =400 A2

400 (5 x 103) = V2 = (C)

If the density of air is pa and that of the liquid p,, then for a given piston speed the rate (volume per unit
time) at which the liquid is sprayed will be proportional to

IR TN T BT T HAI:  pa AR p, AR | e &) v& o ifd & fofg &@ &1 W ) (emaas ufd
FI) | [EER BT 2| 98 &) 9 A W Qe § 9 fFaa srgmargur 8 ?
[JEE (Advanced)-2014, 3/60, —1]

(A% [P (B) y/pup, (NS (D) pr

P, Pa
(A)
Pressure at A and B will be same
A T B TR T19 FHAME BRI

P _Epa 5 =R p,V: —p,gh
v, = p—ava —-2gh
Py

/\
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10.

Ans.
Sol.

A large open top container of negligible mass and uniform cross—sectional area A has a small hole of

cross—sectional area % in its side wall near the bottom. The container is kept on a smooth horizontal

floor and contains a liquid of density p and mass mo. Assuming that the liquid starts flowing out

horizontally through the hole at t = 0, The acceleration of the container is % m/s? than x is -

TG S 9 G FHH URTSE &% AP ds g ol gY 949 $I dell & FHY, IP! AaR W IR=T

ﬁw%mwﬁw%|aﬁﬂaﬁwﬁaﬁ%ﬁmWWwwéammpmamoaamrrr

P €9 W 2| A U 5 PR W ¥ t = 0 R &9 AR Iz # Ja® IR FRAl § U Bl @Rl

%m/s2 8, 99 X 81 —

X=2
Mass of water = (Volume) (density)
STl &l G = (3MFTH) (BF<d)

mo = (AH) r
H :&
Ap
, _ _ m, _ |2myg
Velocity of efflux aTex e arel a &1 a7, V = 2gH = 295> =T
P P

Thrust force on the container due to draining out of liquid from the bottom is given by,
IS ¥ Adde 9t g9 & HRO 9F R T a1l 9o

F = (density of liquid) (area of hole) (velocity of effux)?

F= (59 &1 99d) (BT &1 &%) @@R e arel 9 &1 )72

(F = paV?)
F = p(A/100)V2 = p(A/100) (@j
Ap
F = mOg
50

. Acceleration of the container U3 &T RU1, a = F/mo = g/50 =%= 0.2 m/s?

So x=2 Ans.

/\
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11. Column Il shows five systems in which two objects are labelled as X and Y. Also in each case a point P
is shown. Column | gives some statements about X and and/or Y. Match these statements to the

appropriate system(s) from Column Il. [NT-JEE 2009, 8/160]
Columnl Column|
(A) The force exerted by Xon Y has a (p) \
magnitude Mg. —
P

Block Y of mass M left on a fixed inclined
plane X, slides on it with a constant velocity.

(B) The gravitational potential energy of X (q) )

is continuously increasing, 7 T
Y
X

Two ring magnets Y and Z, each of mass M,
are kept in frictionless vertical plastic stand so
that they repel each other. Y rests on the base
X and Z hangs in air in equilibrium. P is the
topmost point of the stand on the common
axis of the two rings. The whole system is in a
lift that is going up with a constant velocity.

(C) Mechanical energy of the system X +Y (r)
is continuously decreasing. ';_ v

X|£l

A pulley Y of mass mo is fixed to a table
through a clamp X. A block of mass M hangs
from a string that goes over the pulley and is
fixed at point P of the table. The whole system
is kept in a lift that is going down with a
constant velocity.

(D) The torque of the weight of Y about (s)
point P is zero.

A sphere Y of mass M is put in a nonviscous
liquid X kept in a container at rest. The sphere
is released and it moves down in the liquid.

A sphere Y of mass M is falling with its
terminal velocity in a viscous liquid X kept in a
container.

Ans.: (A)—(p), (t); (B) = (). (s), () (C) = (p), (r). (t); (D) — ()
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Sol.

Net force on Y due to X = \/(mgcose)z +(mgsin0)’ = mg

(B) As the inclined is fixed. So, gravitational P.E. of X is constant
(C) As K.E. is constant and P.E. of Y is decreasing. So mechanical energy of (X + Y) is decreasing.

~ e~~~

T=mg

mD
T=m

(r iy T=me

X

A) force on Y due to X = \/[(m +m,)g)’ +(mg)’

) As the system moves down, gravitational P.E. of X decreases

()

P

) force on Y due to X = Buoyancy force which is less than mg
) As the sphere moves down, that volume of water comes up, so gravitational P.E. of X increases.

)Tp¢0

(A) As the sphere is moving with constant velocity

B+fv=Mg

so force on 'Y due to X is B + fy =mg
(B) As the sphere moves down, that volume of water comes up, so gravitational P.E. of X will increase
(C) Increase in mechanical energy

Wi = —Vve
(D) =0

A) force on Y due to X will be greater than mg which is equal to (Mg + repulsion force)
B) As the system is moving up, P.E. of X is increasing.
C) Mechanical energy of (X +Y) is increasing
D) Torque of the weight of Y about point P =0

(

(B

(C) As the system moves down, total mechanical energy of (X + Y) also decreases
(D

(A
(B
(C) As there is no non—conservative force, so total mechanical energy of X + Y remains conserved.
(D
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S 113 dfg e A W 21 379 9 73s Feg 3 Q1 awgt Xdon Y, 3R s g P & | &t | #
X, Y a1 & & forg §g ded A T 2| 39 91 91 Sfa el @ #a eRan |

wied |
(A) X& gRTY W < dTol def BT 9+
Rt Mg ® |

(B) X&' Todr Refost ol aRmaR
9% W& B

(C) for X +Y & Iifzd Hul aR
e W& |

(D) @) Y& 9R &1 fag P& |
AT I B |

(P)

(r)

(s)

®fed 11

Y
/Koq
P

THAA M BT <iid Y, T 3Fd ad X W) BIel T[T
2 3R 98 UepgdH T ¥ e 9 @I 2 |

P
d_bZ
J—V
X |

gFHE M $ 3 gNS Boad Y TAT Z B Th
TYIRRT SR ©ifRed s W I@1 T 7, 3R
I UH IR B I wR ® B Y Beall ®IE X
R Rd 8 R ZSU® SR 841 § olcdl 8| P =vs
X & 990 S A5 © R Beadl & 38 R Red
21 I8 for e fome & @ @ o vewas T W
SR O & 2

=]
Y

X|£l'

THAM mo dlell AR Y @ Fv g X & gRT 39 W®
ST foram T B A W IS T wIS B fag P
H 919 IR AR RN Y & R A [oR &R UH G
A M @ il P ofchrdl a1 & | I8 e
e fode & @1 g S vewdH Ty 9 A S @

TIAM M BT el Y U ReR urd d W WHEaeH
T XH Y@ T 2] w9 H Bled B 916 g8 Wall
AN S o 2 |

A M BT el Y T ReR
UF H Y W g9 X H @1
STaT 21 59§ Bled & 918 I8
M 39 = 97 9 R <@
2
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Ans. :
Sol.

(A)) = (p), () (B) = (a). (s), (t); (C) = (p). (r), (t); (D) — ()

(p
N=Mg cosb

(o™

Y R X & HRO SH dTell ol 961 X = /(Mgcos0)? + (Mgsin6)? = Mg
(B) Fifdh Taaat ReR g1 o X & o Refast sort faa grf
C) wife wfas Soft fad & 3R Y &1 Rafas so1f e | e (X + Y) 31 Jif3e ot g

a)
A)X & PROY R IH I a8 Mg & SI1&T 81T, Siifds (Mg + If&yor ) & god 81 |

(
(
(A)
(B) WifH B HUR & R AN & 3rd: X 31 Rerfast ot agi |
(C) (X +Y) & Fif3d SHoft 97 |

(D)Y & WR &1 fa=g P & A&l golreei I 81 |

Ol . %MQ

(A) X B SR, Y WR & arell 91 X =/[(M+m, gl + (Mg)’

(B) F@ifs Fam, 1 &1 IR 7= & o X & o Refds $orf sl |
(C) wifs e i @ R TR 2 8/ (X + V) 3 o aifdyd ot ot v |
(

(A) X ® BRUT Y R T AT 9, STAGT 9 81T Sifs Mg & &9 &I |

(B) Fifd el == &1 AR RN & 37 Il B 3MFAT W B 3R SR, (X o o Rerfast
Sott g |

(C) Fifdh I8l BT oA I el 7, 3 X + Y B A AP SHoft +17d B |

(D) 1p £ 0

(A) Fife e, g g1 @ Ifm= 8 B +fu= Mg

M X P PRUTY R & dqrell 9o B + fy = Mg 8FTT |

(B) Fifd Tl == @ IR IRAN & o1 Ul Pl AT HW BT AR TR R X @ o Reafas
Sott g |

(C) Tify® ot 9 gfg Bfl = wir = —ve

(D) 1p = 0

/\
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12,

Sol.

Ans.

A person in a lift is holding a water jar, which has a small hole at the lower end of its side. When the lift
is at rest, the water jet coming out of the hole hits the floor of the lift at a distance d = 1.2 m from the
person. In the following, state of the lift's motion is given in List - | and the distance where the water jet
hits the floor of the lift is given in List - Il. Match the statements from List - | with those in List- || and
select the correct answer using the code given below the lists.

[JEE (Advanced)-2014, 3/60, —1]

List -l List -ll
P. Lift is accelerating vertically up. 1. d=12m
Q. Lift is accelerating vertically down 2. d>1.2m

with an acceleration less than the
gravitational acceleration.

R. List is moving vertically up with constant 3. d<12m
Speed
S. Lift is falling freely. 4. No water leaks out of the jar
Code :
(A) P-2,Q-3,R-2,S-4 (B) P-2,Q-3,R-1,S-4
(C* P-1,Q-1,R-1,S-4 (D) P-2,Q-3, R-1, S-1

TP IR S § W1 TP UTF R fode d @Sl 2| U $) Ags & o dd 3 e g 8| 99 forge
foRTTaRen & 2, 99 % | IR M AT TTA B IR AR F d = 1.2m R forre & wef w AR 2
fode @1 wfa & A= sraven g -1 # @ 7 B, d1 98 & WEf ol o gRT wE R AR 8, @Il A
& TS 2| gD B, g2 -1 | gafera s den gt & N Ry U Bre w1 96T e 98 S gAY
[JEE (Advanced)-2014, 3/60, —1]

A -l g -l
P. fode S & e 4 @Ra wfa & 1. d=12m
ORI
Q. foge @Ra wfa & M @1 ek faefa 2. d>1.2m
2 3R IHD WRY BT A [HART @ROT
q P92
R. e SR & IR THAAE a7 A
T R 3. d<12m
S. forde w@ds wu ¥ IR W& 21 4, U W el 9Te% FTEl AT |
PG :
A) P-2,Q-3,R-2, S-4
B) P-2,Q-3, R-1, S4

Ans. (C)
Match the column ®iet® &1 e BT
When lift is at rest: oTa forge faxmQaRen & 2|

—dim

T
h
i
v
«[2gh,[2h, = d=[4hh,
g

P) gef> g d=,4hh, =12m
Q)gei<g  d= Jahh, =1.2m
R) gefi=g d=,4hh, =12m
S) gei= 0 No water leaks out of the jar. TR & $Ig U §T&% 7T&] el

N

(
(
(
(

() P—1 Q—1 R—1 S—4

/\
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TARGET : JEE (Main + Advanced) 2021

\_PHYSICS /

DPP
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Educating for better tomorrow

DAILY PRACTICE PROBLEMS

NO. C23 TO cK

Course : VISHESH (JD)

Note : DPPs B23, B24, B25 are from Surface tension
DPP No. : C23 (JEE-Main)

Total Marks : 66

Max. Time : 44 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.22 (3 marks 2 min.) [66, 44]
ANSWER KEY OF DPP NO.: C23

1. (C) 2, (A) 3. (B) 4, (D) 5. (B) 6. (C) 7. (B)
8. (C) 9 (C) 10. (C) 1. (A) 12. (A) 13. (A) 14. (D)
15. (A) 16 (A) 17. (A) 18. (B) 19. (D) 20. (0] 21. (D)
22, (D)
1. The surface tension of a liquid is 5 Newton per metre. If a film is held on a ring of area 0.02 metres?, its

surface energy is about :

%9 $1 g5 d91d 5 <A 9fd Hiex 71 I 0.02 #iex? 7% @ 9o # fhed SuRed & A1 399 g

Soft B —

(A)5x102J (B)2.5x 102 J (C*)2x10"J (D)3x10"J
Sol.  We know that surface energy

Us =T x Area.

Here. as 2 films are formed because of ring. so

Us=T><2><(A)=5£><2x0.02m2=0.2J

m

Sol. &9 94 & &% g oo

Us =T x &I9%d

Igl, FifPp ged B BROT 2 fber g ® 37

Us=T><2><(A)=5£ x2x002m?>=0.2J

m

2. The radii of the two columns is U-tube are r1 and r.. When a liquid of density p (angle of contact is 0°) is

filled in it, the level difference of liquid in two arms is h. The surface tension of liquid is :
acceleration due to gravity) :

U-Tell & <1 w1l &) 9T S r G201 8| 919 p O97cd & &9 (T BIVT 0°) BT $HH WRT ofaT &
S Sl W H 59 WRI B S48 H AR he | §9 1 Y q91d 81N : (g = [cd & RO @ROT ) :

(9 =

(A*) pghr1r2 (B pgh(r2 _r1) (C) 2(r2 _r1) (D) pgh
2(r, —n) 2rr, pghrr, 2(r, —n)
JA\Resonance”
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Sol.

Sol.

Sol.

In the shown diagram.

Po — 2T + pgh=P0—£

r Iy
Here, we may not know in advance which tube will rise above the other, but lets say the liquid level is
higher in thinner tube.

so 2T [1—1J=—pgh_ - T=Ph K
n n 2 (p,—n)
as r2 > rq ; SO we assumed correctly
f ™ fom A
Pc =P8
Po — 2T + pgh=P0—£
r r,

Wﬁ-éﬁ%éﬁﬁwﬁ%mﬁﬁaaw,a@%aﬁgwﬁwaﬁmﬁmﬂmuﬂzﬁa&a
(Fefl) ¥ %9 BT T ST B |

gaferw 2T l_l = — pgh. . T =M
r. 2 (rp,-r)
Fifd  r2>re; 37 BA FE AMT R |

Water rises in a capillary tube to a height h. it will rise to a height more than h
P | U h HlE TP dedl & | I§ h A IR Hdls db ag —

(A) on the surface of sun (B*¥) in a lift moving down with an acceleration
(C) at the poles (D) in a lift moving up with an acceleration.
(A) T 98 W® (B*) @ o % @Ra fa &=eht fore &
(C) gai w® (D) ¥R & W% @R T Hxeh forge

Water will rise to a height more than h when downward force (mger ) becomes lesser than mg.

so in a lift accelerating downwards, gett is (g —ao). Hence capillary rise is more.

On the poles geft is even more than g. Hence the capillary will even drop.

9 T B TRE I Tl 9 (Mgerr ), Mg | HF BT 8 AT oA H A3 | ATET HA§ ddb dedl & A,
o A e TRT forde # gerr, (g —a0) B | 31T B H 9 SIGT FW S Al W Gerr , g A AT
BIAT ® 3 Bl H &9 A R
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Sol.

5.»

A tube of fine bore AB is connected to a manometer M as shown. The stop cock S controls the flow of
air. AB is dipped into a liquid whose surface tension is c. On opening the stop cock for a while, a bubble
is formed at B and the manometer level is recorded, showing a difference h in the levels in the two
arms. if p be the density of manometer liquid and r the radius of curvature of the bubble, then the
surface tension o of the liquid is given by

TH Tl el AB IEATdt M & foETgaR ) | 9Ted S gRT 841 Ware & fFafa faan o 8 | AB el
P YO TG ¢ Il 59 H QAW © qAT dled S Pl 79 Tb Gl & © , 99 qb B W AgaA el
T AT AT HT UISTTH ofd 2 | Q1 Yol § 9 wWRi &1 R h o § wefRfa 21 afk p s

Sd BT B9 TAT r §Agel $I ashall 31 B A1 w9 P YO q919 68 —

S
A

Al
B/, |3

C
P,
B ::E;::::::-

Pa has to be equal to Ps.

Pa ,Ps @ A BT 8 |

Pa=Po+pgh L (i)
Now a1 Po—Po =32 .. soap bubble has 2 films AgF & gagel 7 2 freq 2 |

r
and 3R Pc=Ps -+ same airis filed J9M a1g 9 SRA7 |
= Po + 4o _ Po + pgh (i)
r

get 3rd: c= %hr

Two parallel glass plates are dipped partly in the liquid of density ‘d’. keeping them vertical. If the
distance between the plates is ‘x’, Surface tension for liquid is T & angle of contact is 6 then rise of
liquid between the plates due to capillary will be :

3 B P W ‘d HIE B w9 H SHeEieR e gdl 8% ¢ | IR wiel & W 1 X, &9 BT gS a9d T
qen el HIvT 0 B 1 wiel § BRIBd & $RU I8 g9 Bl Harg s

Tcos6 o 2T cos6 2T Tcos6
(B*)——— ©C) ——— (D) ——
x d xdg xdgcos 6 xdg

(A)

/\
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Sol.

Sol.

Sol.

F1 E.
)

h
Y
By balancing forces 9 d=gas | Tx(2¢)x(cos®) =d x ¢ h g
we get 7 UT HRA = 2Tcosé
xdg

When charge is given to a soap bubble, it shows :

IS A9 & gagel B AT a1 Y @1 I8 vl FRar ® —

(A) a decrease in size (B) no change in size

(C*) anincrease in size

(D) sometimes an increase and sometimes a decreases in size

(A) MHR § HH (B) 3M®R # mRacd=

(C*) aTdR # gfg (D) MBR # ¥ gfg T2 FH F¥ |

When charge is given to a soap bubble (whether positive or negative), these charges experience
repulsive forces due to the other charges. Hence they tend to move out. Hence the size of bubble
increases.

Tq WgT B gAgel DI AW AT A1 B (AR GAIED AT FONHS ) Al IS IMMAY A AR B BRI
TRIPYT g1 G B | 3 I dT8X o DI YgRI IE | 37 JAgel Bl ATHR d<7 |

An air bubble of radius r in water is at a depth h below the water surface at some instant. If P is
atmospheric pressure, d and T are density and surface tension of water respectively, the pressure
inside the bubble will be :

r s &1 g1 &1 gagan, R &0 ur wag 9 h TR R Red B | aft P-argAvedy 6, d 9 T s

Ul Bl B 9 Y I 81 A1 ggel b feR &1 BI -

(A)P +hdg-2T BYP+hdg+ 2. (C)P+hdg—2" (D)P +hdg +3T
r r r r

2T
Pinside bubble — Pa = -

and PA = Patm + dgh
2T
= Pinside bubble = P + dgh + T

P

=27
»
3R Pa = Pam + dgh.

P Pa

RS gagel -

2T

= Penﬂﬁ?ﬁi?’rﬂm=P+dgh+T

/\
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Sol.

Sol.

The work done to get n smaller equal size spherical drops from a bigger size spherical drop of water is
proportional to :

Il B TH LT e W, n BIE W AHRYT §ai B 999§ fHA1 T SR FErgurh g —
(A) (zi/sj* (B) (%}—1 (C*) n'3—1 (D) n¥3 — 1
n n

n x % r =%nR3 ...... (i){"+ volumes are equal JTITH FH &)}

and 3R AA = —[47R? — n.4nr?
where 581 W = (AA) x T.
= 4n[n?3r2 —n.r?] x T = 47r?T. n?3 [n'3-1].
Now 379 R2=n?® r2; sogafelgy W =4gR?T[n"? - 1].

Two unequal soap bubbles are formed one on each side of a tube closed in the middle by a tap. What
happens when the tap is opened to put the two bubbles in communication ?

Q1 A gorgal, e H SIS (A1) oM g8 Aell B RRI W 991 WA B | 91 B 99 S Bl Wi W
SFl gAg IS F I B

(A) No air passes in any direction as the pressures are the same on two sides of the tap
TfF S & A TR @ FIE 7 A I el o feem # € qv

(B) Larger bubble shrinks and smaller bubble increases in size till they become equal in size
T B IMPR RER 8H dP g1 Jagall RigGsdl & Tl BITT agal bhardl & |

(C*) Smaller bubble gradually collapses and the bigger one increases in size

BITT gAgel s TR AW Bl Sl & a1 981 Jagal MR H§ ¢ Sl & |

(D) None of the above SH & ®I3 81

A
VAN ﬂ
SR
N ' initially

.

Pa =Po +4_c; ; Ps =Po+ % {Po = atmospheric pressure}.
r
Clearly Pa > Ps ; so air will flow from A to B.
As r decreases; pressure will become more and hence more flow of air from A to B.

Ultimately bubble A collapses and B becomes bigger in size.

A
/\ ﬂ
SR ,
: COORST H

PA—P0+4—G; PB—P0+— {Po = argHUSAIT T4}

WE?HPA>PB 3 arg A Baﬁaﬂ?uﬂr%ﬁg‘rfﬁl
FNfH rHA B B 37 @ ST 8RN 3R AW B 1 3R a1y SaraT garfed el |
3 gAgell ATT ST 3R B F1 SR 98 S |
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10.

Sol.

1M1=

Sol.

A soap bubble in vacuum has a radius of 3 cm and another soap bubble in vacuum has a radius of
4 cm. If the two bubbles coalesce under isothermal conditions then the radius of the new bubble is :

fafa § |Aga & gagel o1 351 3 cm T SR WA P Agal @l a7 B 4 om g | Al gEard™
Rerftr # SHT @1 fAarn S @ - gaga @ e 8l

(A) 23 cm (B) 4.5 cm (C*)5cm (D) 7 cm
R=4cm
r=3cm
r 240 ; Pr =% { - outside is vacuum d91ex fatd 8}
r

The two bubbles are coalescing; so conserving the no. the moles.

Sq M gAgel A Sl § 99 Ard WRe |

4 5 4 3 4
P m® P.-nR P x—n(r
r3n + R3Tc _ final 371:()

T T T

Putting AT ¥&H W Pinal = 4—? we get 89 UT&l BRIl
r
r= VP +R* = 32142 =50m,

A cylinder with a movable piston contains air under a pressure p1 and a soap bubble of radius ‘r. The
pressure pz2 to which the air should be compressed by slowly pushing the piston into the cylinder for the
soap bubble to reduce its size by half will be : (The surface tension is o, and the temperature T is
maintained constant)

T FAIAM IR gad 9o H pr T W T 9§ JAT 399 T ' ST BT WG BT gogen Rerd © |
e @1 IR—IR FATHR BT DI T p2 ¥ FHIET v Sar 8 R golgel &1 AMHR AT 81 1T B

(Y8 T o, T 99 T 90 ) p2 &1 919 F7 81 —

L I I R R I

P, P,
Before @ After @

Lets say, initially, the pressure due to air inside the bubble is Pair.

~ Pu—Pi= (i)
r

Finally, the radius becomes half ; so volume becomes 4—0 th and hence pressure becomes 8Pai.
r

4c
So, 8Par —P2= — L i
(o] a 2 (/2 ( )
Solving (i) and (ii)

get  Pr=8pi+ 229
r
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| |
lgy's P1® chn es Pz@

A IR H 91 & BRYT il B AN &6 Pair B |
4c

—  Pa—Pi=2S (i)
r

I # faroar e 81 SR o smaaH %3‘[ SR 31 €79 8Pair 81 SR |

4c
3a: 8P —-P2=— . ii
T2 ®
(i) 3R (i) BT 8 A W
Tl B | P =8P+ 229
r
12. A capillary tube of radius R is immersed in water and water rises in it to a height H. Mass of water in
capillary tube is M. If the radius of the tube is doubled, mass of water that will rise in capillary tube will

be :
R a1 @1 el arl § Sdl g3 © 91 U 594 H s 0% dedl © | DYl § G¢ U B SIHA
Mz | afe &3 Telt 3 Boar g R < WY 1 Sl § ¢ Y UM HT SgdH 8 —

(A*) 2M (B) M (9] % (D) 4M
Sol.  Since the contact angle in both cases remains the same.

F, Fs

\ﬁ F/

Fs cosd = Mg = Tx2ngRcos6=Mg ... (i)

after doubling the radius

Tx2n(2R) cosb =Mg ... (i)

=M =2M.
Sol. .. 3MI Rafodl § ww@ ®IvT ¥94 2

F, Fs

\ﬁ F/

Fs cosd = Mg = Tx2ngRcos6=Mg ... (i)

ramsit @1 g FRA W

Tx2nr(2R) cosb =Mg ... (i)

=M =2M.
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13.m Water rises to a height h in a capillary tube lowered vertically into water to a depth ¢ as shown in the

Sol.

14.»

figure. The lower end of the tube is now closed, the tube is then taken out of the water and opened
again. The length of the water column remaining in the tube will be :

RATIR FeEler w0 4 g H ( TERE TP g DA H IS gY UM B Fls h 2| 3@ Tl B e
fiRT 95 21 o el B R Mdbrell SaT 8 q1 IRT Wil Sl 8 A1 AY g W™ P AeA H AN
Bl —

lllHlllHHllHllllC

>
NN

(A*)2hif ¢>hand ¢+ hif £ <h (B)hif¢>hand ¢/+hif ¢ <h
(C)4hif¢>hand ¢ —hif¢<h (D)h/2if ¢>hand ¢+ hif ¢ <h

(A" 2hafg¢>haan/r+h3afgr<h (B)hafc ¢>hdem r+h3afgr<h
(C)4h TRk ¢>hwens—hafk7<h (D)h/2afk ¢>hTem ¢+hafk ¢<h

When the capillary rise is ‘h’ that means the force of surface tension (F) is supporting the height ‘h’ of
liquid level.
Now if the whole capillary is taken out the liquid tries to come out due to gravity from the bottom point.

TF.
But force of surface tension ‘F’ now becomes 2F in the upward direction. Hence 2F can support a

maximum of ‘2h’ height even if ¢ is very high. So ‘h’ will be 2h if ¢ > h & will be h + 7 only if ¢ is lesser
than h.
9 B H el ‘b’ HATS dP HW Ioddl § AT I T1d &9 Fag Wl 'h' AR qb AR <l B |

39 I B A T IR Fwerar @ A 59 [ocd d HRU 9 g 9 9e) Faean 2

.TFS
A 3@ g% T F SR P AR 2F 99 TR | o 2F Af¥ead 2h’ S48 96 WeRT < J&i ( 984
g1 B 3 ‘W 2h 8 af} /> haiR, afd ,hA FH B @ h' (h+ /) D RS BF1|

A soap bubble of radius r1 is placed on another soap bubble of radius r2(r1 < r2). The radius R of the
soapy film separating the two bubbles is :

r o &1 99T #1 Al SR S & WgT P goAgel W WM B (1 < r2) | SFI gAgAl DI AT
FRA arel wgA @ e 31 e REr —

(A) 11+ 12 (B) \IZ +1Z (C) (rs® + 12%) (D) 2

rh—h
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Sol.

15.

Sol.

16.=

Equating pressures on the shaded portion : BB 9T &7 T19 GRIER BT )
40 4o _ 4o
ry r, R

rr.
geturs g”fm  R= 2L
fh—h

A soap - bubble with a radius ‘r’ is placed on another bubble with a radius R (figure). Angles between
the films at the points of contact will be —

'r Brsar &1 A9 BT gegen SR R S & gogd R 3@ 7 | () awafda gl @ e & A5 o
BT

(A*) 120° (B) 30° (C) 45° (D) 90°
Look at a very small element at the junction of 3 bubbles.

N1 gergen @ e g W e 9gd BIC @ud & IEd B |

Td,

All 3 forces of same magnitude ( surface tension is same) are acting along the tangential directions on
the small element.

FAF gRATT & JH1 9 ( IBa9E 99 7) BiC fadd R e faen § e et

Now by LAMIE’s theorem 319 <l U#HI 01=02=03= 3:;0 = 120°

A large number of liquid drops each of radius 'a' coalesce to form a single spherical drop of radius 'b'.
The energy released in the process is converted into kinetic energy of the big drop formed. The speed
of big drop will be :

90 ORI 59 3 g ol B ‘a5, @1 A b s @ e 91 98 9918 9K 21 59 A H
IR Hoff, T1 8 B TS Hoit # gRafda &1 i © | 991 §8 @1 1A B —

/\
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Sol.

17.=

Sol.

18. =

19.

Sol.

Energy released = (AA) x ¢ {c = surface tension}
IHRTT Foft = (AA) % 6 {c = IS T4 }
Let us say n no. of small drops coalesced.

A BIET 3 1 fierd ® S9! W= n T |

3
= N S L = b=an' = n=|2
3 3 a

AA = 41ib? — n.4na? {this is —ve, hence energy is released} (I8 FUTHS & AT: Jyofl ScAford I}

= 4na® (n?® -n)

3 2
=  U=4ra?T (n-n?d).  =4na?T [(Ej _ (Ej ]
a a

This U converts to K.E. Ig Rerfas $uif ifast Soit § uRadia 81 SR |

2 —
Hence &1 —p.2nb® V2 = anaeT 2 b-a O VS LI
23 a a p \a b

At critical temperature, the surface tension of a liquid :
HIf<T AU UR &9 H1 IS q19 —

(A*) is zero (B) is infinity

(C) is same as that at any other temperature (D) cannot be determined
(A*) T B | (B) 3= 2 |

(C) forslt i o1 AT & FAE B | (D) 9@ TTET PR HI |

Surface tension is a property based on intermolecular force, at critical temperature intermolecular force
is zero, hence surface tension is zero.
U 914G IR ATIMAS g1 W ERT T B, Hifad d¥ W F<R A0S 91 YA 8, 3 I a1 P
2 |
A capillary tube (1) is dipped in water. Another identical tube (2) is dipped in a soap-water solution.
Which of the following shows the relative nature of the liquid columns in the two tubes ?
BIS DI (1) T § TaR T B | IS 3T FIFH DI (2) AgA—ofad ferad # garft ot 2|
frfofRaa & & o9 o 7 <1 Fferl § ga—wa=l @ mfdres ugfa &1 e T B ?

[AIEEE 2008, 4/120, —1]

Work done in increasing the size of a soap bubble from a radius of 3 cm to 5 cm is nearly. (Surface

tension of soap solution = 0.03 Nm~") [AIEEE - 2011, 4/120, 1]

TP AIgT b gagal Bl A B 3 cm W IETBR 5 cm FRA H A1 T FR AR & (A B O B
g d-rd = 0.03 Nm~") [AIEEE - 2011, 4/120, -1]

(A)4rn md (B) 0.2x mJ (C) 2t mJ (D*) 0.4t mJ

W =TAA

= 0.03 (2 x 47 x (52 — 3?) 10~ = 247 (16) x 10~
= 0.384 1 x 10~ Joule 0.4 = mJAns.

/\
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20.

Sol.

21 =

Sol.

22,

Sol.

Two mercury drops (each of radius ‘ r') merge to from bigger drop. The surface energy of the bigger
drop, if T is the surface tension, is : [AIEEE 2011, 4/120, —1]

S UR B R (IAD B Broar v) AR U 991 47 99Ril § | Afd g aa TR, 99§91 8 B g Goll
2

(A) 4nr’ T (B) 2nr? T (C*) 28Pnr 2T (D) 2%3nr2 T

Z.inrs = i7'cR3
3 3

R=2"r
SE.=T4nR?
T4n223r2  T28p2,

A thin liquid film formed between a U-shaped wire and a light slider supports a weight of 1.5 x 102 N

(see figure). The length of the slider is 30 cm and its weight negligible. The surface tension of the liquid

film is :

UH U-3THR & TR Td UH gedh AU & €19 9+ UH Udell 59 &I fhed 1.5 x 102 N & HR B el

A B (o < )| 99 ) =18 30 cm B IR THGI WR 0 B | 59 B e &1 g a9 ©
[AIEEE 2012, 4/120, -1]

/ FILM /ﬁﬁq
w w
(A) 0.0125 Nm™' (B) 0.1 Nm™ (C) 0.05 Nm™ (D*) 0.025 Nm~'
2TL=mg
-2
- mg _ 1.5x10 1.5 = 0.025 N/m

2L 2x30x102 600

Assume that a drop of liquid evaporates by decrease in its surface energy, so that its temperature
remains unchanged. What should be the minimum radius of the drop for this to be possible ? The
surface tension is T, density of liquid is p and L is its latent heat of vaporization.

[JEE-Main 2013, 4/120,-1]
T8 A o B T %9 B S U gs Soll H FHHI R A1d Bril 7 R swer aEE sruRafia
TEdl 8| U8 ™9 B9 & fog 45 ) graw o &1 @9 91k ? g a9 TR, €9 @ g9 p R | iR
qTEE P Y ST LR |
(A) pL/IT (B) JT/pL (C) T/pL (D*) 2T/pL
When radius is decrease by dr

decrease in surface energy = Heat required for vaporisation
(4rrdr) x T x 2 = 4nr?drL p

2T
=>r= —

pL
Ans. (4)

w9 a1 dr 9 &9 81 9l 8 99
IS $Holl H A = qT9 B g AaeH S
(Anrdr) x Tx 2=4nr’drL p = r= 2T
pL
Ans. (4)

/\
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®
Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021 D I I
DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C23 TO cK

DPP No.: C24

Total Marks : 41 Max. Time : 42 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks 2 min.) [03, 02]
Comprehension (*-1' negative marking) Q.2 to Q.3 (3 marks 2 min.) [06, 04]
Subjective Questions (‘—1’ negative marking) Q.4 to Q.9 (4 marks 5min.) [24, 30]
Match the Following (no negative marking) Q.10 (8 marks 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C24

1. (D) 2. (A) 3. (B) 4. 3.98x102%2J 5. 1.44 x10°%J

6. 247 R2S 7. (@) 465 N/m?  (b) 30 N/m? (c) 38 N/m? 8. 8 9. 6

10. (A) - PR, (B) - PR (C)-PR (D) QS

1. There is a horizontal film of soap solution. On it a thread is placed in the form of a loop. The film is

punctured inside the loop and the thread becomes a circular loop of radius R. If the surface tension of
the soap solution be T, then the tension in the thread will be :

YT & 9 3l fhen &fdS § Red 21 390 W US OFM, U & ®U H @ AT 3 | 39 IQ g9 b
IR B fhed B AT AT B TN 1M R a1 &) qAreR U &) MG Tgv o) oar g | IR AgH &
Hid BT S a9 T 81 81 H T 58—

(A) tR?/T (B) rR?T (C)2=aRT (D*) 2RT
Sol.

The small portion of film is approximately a straight part. Balancing forces on it:

<—d/—>

Fsin (d0)  Fsin (d0)

F denotes tension. T denotes surface tension.

T x 2 (d?) is the surface tension force because 2 layers are formed.
So02Fsin(d0)=T x [2 x R (2 dO)]

we get ; (sin (dB) = d6. for small d6 )
soF=Tx2R.
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Sol.

e &1 BT 91T T Al @1 8 Jo1 39 W Al B agod |

<—d/—>

Fsin (d0)  Fsin (d0)

F a1a &1 yefiq &var 8 T, 8 I &1 ysRia o=ar @
T x 2 (d/) S0 g5 QT 98l & SR IS IIG & DR |

31 2 F sin (d0) =T x [2 x R (2 do)]

BIC BT & ford do,  sin (dO) ~ do.

Jqa:- F=Tx2R.

Comprehension # 1
TS #1

The internal radius of one limb of a capillary U-tube is r1 = 1 mm and the internal radius of the second
limb is r= = 2 mm. The tube is filled with some mercury, and one of the limbs is connected to a vacuum
pump. The surface tension & density of mercury are 480 dyn/cm & 13.6 gm/cm? respectively. (assume
contact angle to be 6 = 180°) (g = 9.8 m/s?)

U-B el @I T Yol B ATIRS 351 r1 = 1 mm 8 Tl g8 Yol @I s=<iRep 341 rz = 2mm & | el
H HE /AT H URT AR B qAT U Yol aid 7 F ! g% © | IR BT S d91@ T 99d 480 dyn/cm
TqAT 13.6 gm/cm3 B | (¥t BIvT 6 = 180° of) (g = 9.8 m/s?)

2. What will be the difference in air pressure when the mercury levels in both limbs are at the same height ?
qYETd W IR T BN, T4 QAT Yol § URT WR F9 Hals TR © |

(A*) 3.53 mm of Hg (B) 1.51 mm of Hg
(C) 0.51 mm of Hg (D) 5.52 mm of Hg
(A*) Hg @1 3.53 mm (B) Hg &1 1.51 mm
(C) Hg @1 0.51 mm (D) Hg @1 5.52 mm

3.=a  Which limb of the tube should be connected to the pump ?

PITA 4T T A JST BT AT |

(A) Limb having radius 2 mm (B*) Limb having radius 1mm
(C) Any of the limb (D) None of these

(A) 2 mm a1 arell yau (B*) 1mm 3 arel goi
(C) @IS = I ol (D) SH & PIs &)

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




4.xn

Ans.
Sol.

Ans.

Pressure difference =£ il { --angle of contact is 180°
r P
o/ ow = 2L 2T {~- Tqet dIoT 180° B}
r P

_ h—nh

= prghHg xg= 2T | =——
nn
= hhg = 2T [HJ = 3.53 mm of Hg.
pg \n N

As Pa > Pg , although they are at same height, hence the air above the point B has been evacuated.
So the bigger limb of the tube should be connected to the pump.

S fF Pa>Pe 99 @1 9 99F S48 W g, o g B a5 B9 g faan w1 g sAfey 9 & I forg
(limb) &1 =1 & SISl =R |

A mercury drop of radius 1.0 cm is sprayed into 10® droplets of equal size. Calculate the energy
expanded. (Surface tension of mercury = 32 x 102 N/m).

1 cm 1 &1 IR @1 8 §9F MEHR 1 108 FeH &l W < oIkl 8 | I™Id ol o1 BRI (AR BT IS
T1d=32 x 102 N/m )

3.98 x 102 J

We know that dw = T dA = AW =T AA

.. in drops, only one surface area is formed.

and AA= 108 x4 nr2 —47R2, =4 7R2[100 — 1]

SO AW = (32x102ﬁjx4n(10-2m)2 [99] =3.978x 102J
m
g9 W4 & fb dw=TdA = AW =T AA

L TR A BHad Uh B g 83
AR AA= 10°x 4 nr? —4nR2%. =4 7R?[100 — 1]

Tl AW = (32><102ﬂj x 47 (102 m)?[99] = 3.978 x 102 J
m

A film of water is formed between two straight parallel wires each 10 cm long and at separation 0.5 cm.
Calculate the work required to increase 1 mm distance between wires. Surface tension = 72x10 = N/m.

T Y =R IRI IS B =Ts 10 cm T 39 9 31 g 0.5cm , @ 91 gl @l fhed Il 2 |
IR & 9 B g1 mm I B Y Mg d BRI B T R | Y J9E = 72x10 3 N/m B |
144 x10°5J
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Sol.

Sol.

Ans.

Sol.

Sol.

Ans.

-------- 06cm|= = = = = = = =
0.5cm|= = = = = = = =

The process is shown in the figure. As we have to produce 2 films; so
AW =02AA)T

=2[1OCm><O.6c:m—100m><O.5cm]><72><10‘3E
m

=2x (10 x 102m) (0.1 x10—2m)x72x1o—3ﬂ
m

=1.44x105J
<——10cm—>
<—10cm el
S 06emle - - - oo
05cm|- = - == === |  J]e e e e aaa ..

gftear g & <o A 21 O fF 79 B Q1 ey g9 ®, safor)
AW = (20A) T

=2[1OCm><O.6c:m—100m><O.5cm]><72><10‘3E
m

=2 % (10 x 102m) (0.1 x 102 m) x 72 x 103 ¥

m
=144 x10°J

A soap bubble has radius R and surface tension S, How much energy is required to double the radius
without change of temperature.

R a1 9o S s 9@ & WIgT & gagal @l BFoar &1, O aowe gReads & g e & fog
ATIADG FHoll BT A T B |

247 R2S

On doubling the radius,

AA =41 (2 R)? —4 R? = 127R?

but AW = (2 x AA)x S =24 nR?S.

rear &1 T AR W,

AA =41 (2 R)? —4 R? = 127R?

AfBT AW = (2 x AA) x S = 24 1R?S.

Find the excess pressure inside a drop of mercury of radius 2 mm, a soap bubble of radius 4 mm and
an air bubble of radius 4 mm formed inside a tank of water. Surface tension of mercury is 0.465 N/m
and soap solution and water are, 0.03 N/m and 0.076 N/m respectively.

1 3 Q9 o o1 HIVY | IR @ g7 et 2 mm 3531 8 @ 4 mm 301 & 91qF & goga §
JoH U1 Bl SH B =R §91 gY 4 mm 1 el 9 F gAged W | UR BT goaqd 0.465 N/m, € | 19T
@ IS qAT I BT g IAE HAL: , 0.03 N/m 7211 0.076 N/m B |

(@) 465 N/m?  (b) 30 N/m? (c) 38 N/m?

/\
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Sol.

Sol.

8.»

Ans. :
Sol.

9. =

Ans.

(a) drop of r=2 mm.
2T 2x0.4 N N
Pexcess = — = LSGS — =465 —
R 2x10” m m m
(b) Soap bubble has 2 films :
N
4x0.03—
SO Pexcess = 4T m - 0 N

— = 1 =30 —
R 4x10° m m?
(c) As the air bubble is being formed inside a tank of water; so only one layer is formed.

N
Lor | 2x0076
Pexcess—? - 4-><10—73m_38ﬁ
(a) r=2mmd®l §<
2T 2x0.465 N
P =2 = 2779 =465 —
e R 2)(1073 m m2
(b) 919 & gerget # <1 Wag B R
- aT 4><0.03% N
P = — =1t =30 —
& RTR 4x10° m m?
(c) Tifh AT HT AGAT TH! B UM P A< 941 8 A SAD! D U &1 I8 a0 |
N
P :E =2X007GE= 8l
FRT R 4x10° m m?

There is a soap bubble of radius 2.4 x 10~ m in air cylinder which is originally at the pressure 10° N/m2.
The air in the cylinder is now compressed isothermally until the radius of the bubble is halved .
Calculate now the pressure (in atm) of air in the cylinder. The surface tension of the soap solution is
0.08 N/m

IIT o Slifs FAd: 10° N/m2 qd WR &, 9 2.4 x 104 m a1 &1 & 9199 &1 gagen Red 8| o@
99 P I D FANGT WO I TG T qAIfST fFAT ST B O 6 gAga B o ol 9 @ SR |
3T 999 H BT HT @ (atm H) FT NI | FgF S °A BT S a9 0.08 Nm & |

8

Similar to question no. 37, geq 37 & TRE B
245 24 x.08
= 8pr+ S22 =g x 105+ 00
Pa=Bp1t = 24x10"

=8.08 x 10° N/m?

Two soap bubbles A and B are kept in a closed chamber where the air is maintained at pressure 8
N/m2. The radii of bubbles A and B are 2cm and 4cm, respectively. Surface tension of the soap-water
used to make bubbles is 0.04 N/m. Find the ratio ns/na, where na and ns are the number of moles of air
in bubbles A and B, respectively. [Neglect the effect of gravity.]

[Surface Tension][lIT 2009_4/160, —1]
TP 9% YPIS ¥, Wgd & UFI & al gaqgel A 1 B 95 &, e oamd wwer 2cm do 4em 21 39
PIS B IR I DI 8 N/m?2 @ WR @ M1 & | §agel 91 & oy ST fd T a1 g8 a9
0.04 N/m 2 | 3TJUTd ne/na @1 IO &R, S8 na T e H¥R: A TAT B gafaail # a1g & Al & §&A 2 |

[[H@ThYYT & H9TEl B 499 A [ [T 2009_4/160, —1]
6
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Sol. PazPo+ 21 o pa=g+ 22004
ra 0.02
Pa =16 N/m?
PB=P0+£ —g+ 4x0.04
s 0.04
Ps = 12 N/m?
for bubble A, PV = nRT
(16) %n (0.02)* =na RT ..(1)
for bubble B
(12) (%n(0.04)3j = neRT ..(2)
- . n, 1  ng
dividingeq" (i)and (2) =~=— ; —=6 Ans. 6
ng 6 Ny
Sol. Pa=Po+ 2L o pu=g+ 22004
ra 0.02
Pa =16 N/m?
PB=P0+£ —g+ 4x0.04
s 0.04
Ps = 12 N/m?
gagal A fag, PV = nRT
(16) %n (0.02)* =na RT ..(1)
gagal B & forg
(12) (%n(0.04)3j = neRT ..(2)
JHHROT (1) | (2) BT 9FT 39 W
M_1
ng 6
N _g
N
Ans. 6
10.= Column -1 Column - 1l
(A) Spliting of brigger drop into small drops (P) Temperature changes
(B) Formation of bigger drop from small drops. (Q) Temprerature remain constant
(C) Spraying of liquid (R) Surface energy changes
(D) Spliting of bigger soap bubble into small (S) Surface energy remain unchange
soap bubble of same thickness
(A) TS g2 @ BT g8 # Ve 89 ® (P) g uRafia grar 2|
(B)BIEY a1 | 9L g8 & I W (Q) a9 forad wEar 7 |
(C)=d & Bod W (R) gftsa wuit uRaffa &t 21
(D) € AYH & gAgel & WA HAICE & BIC
YT & gl § favad g9 W (S) IT St muRafia & 2|
Ans. (A)-PR, (B) - PR (C)-PR (D) QS
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Resonance® \_PHYSICS /

Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C25 TO cK

DPP No.: C25
Total Marks : 50 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks 2 min.) [09, 06]
One or more than one options correct type (‘—1’ negative marking) Q.4 to Q.7 (4 marks 2 min.) [16, 08]
Comprehension ('-1' negative marking) Q.8 to Q.10 (3 marks 2 min.) [09, 06]
Subjective Questions (‘—1’ negative marking) Q.11 to Q.14 (4 marks 5min.) [16, 20]
ANSWER KEY OF DPP NO.: C25
1. (B) 2. (B) 3. (D) 4. (B)(D) 5. (A) 6. (A)B)
_ po(2r* -R®)
7. A)(C) 8. C 9. A 10. B 1. T="—-
(A)C) (C) (A) (B) 4RE_20%)
12. 100N/m? 13. 4 14. 4
1.a Water is filled up to a height h in a beaker of radius R as shown in the figure. The density of water is p,
the surface tension of water is T and the atmospheric pressure is Po. Consider a vertical section ABCD
of the water column through a diameter of the beaker. The force on water on one side of this section by
water on the other side of this section has magnitude [JEE 2007, 3/184]
a1 & fa A R a8, R 5531 arell v §ia) #§ h 3318 9@ el WRT 8 | U &1 99 p, Ul Bl
U8 q1d T A1 qgAvSed &6 Po g | 9% & U AN 9 BldR—uid 8¢ UMl & $HEieR dic ABCD W
IR X | 39 P & [H IR $ UM W 39D A 3R & I gRT ST 7971 9 BT GRATT & —
/2?\
\_’/
B
AT
C Ih
~__|
D
(A) ‘ZPORh +n R%pgh- 2RT‘ (B*) [2P,Rh + Rpgh? - 2RT‘
(C) ‘POTCRZ +Rpgh? —2RT‘ (D) \ P,rR? + Rpgh? + 2RT \
Ans. (B)
Sol. Pushing force @M@ & = <p> (Area) (&%)

- (wj (2Rh)= 2po Rh + p g h? R

2

Pulling force @idma da = (T) (2R)

I

Net force aRuml a1 = | 2p,Rh+pgh’R-2TR
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Sol.

Sol.

A glass tube of uniform internal radius (r) has a valve separating the two identical ends. Initially, the
valve is in a tightly closed position. End 1 has a hemispherical soap bubble of radius r. End 2 has sub-
hemispherical soap bubble as shown in figure. Just after opening the valve, [JEE -2008 3/163, —1]
Figure :
ﬁ%aﬁwwm,mﬁmﬁvm(r)%,%ﬁ%ﬁaﬁ,aﬁ@é@%,wwzﬁm
g fHar T 2| YE H I 9@ HHIR 9 ¢ | R R 5591 r 1w sl |gea &1 gegen © |
fiR1-2 W U Iy—3EMelT (sub-hemispherical) W4T &1 gaigen & (o <€) | aled @ @ie & R
CICRCER

==
4 [029)

2 k. ) 1

A) air from end 1 flows towards end 2. No change in the volume of the soap bubbles
B*) air from end 1 flows towards end 2. Volume of the soap bubble at end 1 decreases
C) no change occurs

D) air from end 2 flows towards end 1. Volume of the soap bubble at end 1 increases.

(
(
E
(A) BT RiRI-1 9 RIR1-2 1 SR g8cll 8 | goIgall & M § $rg URad+ 78l sl |
(
(
(

B*) a1 fiR1-1 9 RR1-2 1 3R T8l & | RRI-1 W gIgal BT A =l © |
C) ®1$ uRad =&l &raT B |

D) ga1 fR1-2 9 RR1-1 1 &R &<l & | RIRI-1 R geigel BT Mac 98T 2 |
Pressure inside tube = P = Po + g

. P2< P1 (since rz2>r1)

Hence pressure on side 1 will be greater

l[lﬁl[ﬁ/

[029]
2 1
subhemispherical Hemispherical
radius =, radius =,

than side 2. So air from end 1
flows towards end 2.
Ans. (B)

4T

TYd P X T =P=Po+ —
.

o P2<P1 (sincerz>nr)
3T 1 TR% BT Yol H S1q Yol 2
q a1 B ¥ SR (B) B

X
2 1
JUTE AT 3T el
Prear=r, o =r,
MR 19 RR 2P % ga1 &1 9879 BT |

Ans. (B)
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3=

Sol.

5.»

A glass capillary tube is of the shape of a truncated cone with an apex angle o so that its two ends
have cross sections of different radii. When dipped in water vertically, water rises in it to a height h,
where the radius of its cross section is b. If the surface tension of water is S, its density is p, and its

contact angle with glass is 0, the value of h will be (g is the acceleration due to gravity)
[JEE (Advanced)-2014, 3/60, —1]
f&=1 ¥iq (truncated cone) @I P dTell DA B UF Heel, ot 0¥ o1 o &, & I 3d RRI &

IR FHTC B RN = 7 | DI BT U+l # IHFT: GIW W BN | U h F2E T6 g I 2,
B $H@! IR P B o b € Al uril 1 g T (surface tension) S, B p T BfE B T
THGT T BV OB TG h HT 719 8 (g THA TR B) [JEE (Advanced)-2014, 3/60, —1]

(A) écos(e—a) (B) §003(9+0¢) (C) écos(e—am) (D) §003(9+a/2)
bpg bpg bpg bpg

Using geometry SITfafty & SodiT 9 Rl = cos((ﬂgj

e

Using Pressure method g/9 faff & : Po — ;—S + hpg = Po

= ——cos (0+0/2)

x

When a capillary tube is immersed into a quuid,'the liquid neither rises nor falls in the capillary ?

9 DI BT F9 H ST ST © O %G 7 A S H TS © AR 7 & Rar g ? @

(A) The angle of contact must be 90° (B*) The angle of contact may be 90°

(C) The surface tension of liquid must be zero  (D*) The surface tension of liquid may be zero
(A) Tret BT 900 BT TTfRY (B*) w3 PIvr 90° &1 AhaT B |

(C)%d &I U8 TG I &I ARy | (D*) %4 ®T U8 TG T & Fhal B |

Angle of contact between a liquid and a solid is a property of :

%9 qAT S b He TR P07, T B —

(A*) the material of liquid (B*) the material of solid
(C) the mass of the solid (D) the shape of the solid
(A*)ga & ugred @1 (B*) 39 & ugref @1

(C) 31 & GIAN &I (D) 3T @I AMHAT B
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If a liquid rises to same height in two capillaries of same material at same tempreture then.
(A*) Weight of liquid in both capillaries will be equal

(B*) Radius of miniscus will be equal

(C) For this capillaries must be curve and vertical.

(D) Hydrostatic pressure at the bare of capillaries must be same.

afg T ga F9F A9 R GAF g B &1 B H GAE S8 W Fedl g

(A*) ST B FTell § G BT R FHE BN
(B*) aar=d @ Broar aae grft

(C) 5% forg demfdierd aftha dorr Seafer Bl
(D) wTeft Semferd . Rer JgR <19 AN BN

Suppose outside pressure is Po and surface tension of soapwater solution is T and we are blowing a
soap bubble of radius R. Then

(A*) Pressure inside soap babble of radius R will be Po +% .

(B) Pressure inside soap bubble of radius R will be Po +%
(C*) work done by external agent to blow soap bubble is equal to summation of work done against
increase pressure from Po to (Po + %) and work done against increase in surface energy.

(D) None of these
AT 9 Y 3R G194 Po @ T Wigd & fferad &1 ys =g T & don &4 R a1 & |ge &1 gagen

el I8 & 9

(A*) R 3501 & WIgA & goigal & <% q19 Po+% BT

(B)R%T%W@H%gﬂgﬁzﬁmewgg‘m

(C*) 9191 & gt B FHaAM ﬁmmm%wmm%@r(%+% ) T T & fdog

P W BRI o sHe! yfey woil H gfg @ fIvg fHY W 3 & I & SRR B 2 |
(D) T & ®Ig TE

Paragraph for questions 8 to 10.
When liquid medicine of density p is to be put in the eye, it is done with the help of a dropper. As the
bulb on the top of the dropper is pressed, a drop forms at the opening of the dropper. We wish to
estimate the size of the drop. We first assume that the drop formed at the opening is spherical because
that requires a minimum increase in its surface energy. To determine the size, we calculate the net
vertical force due to the surface tension T when the radius of the drop is R. When this force becomes
smaller than the weight of the drop, the drop gets detached from the dropper.

g 89 10
S9SN H p U & U dRol TaTs ST &Il & A1 U $TO0R P FeIal ol Okl 8 | §TR & SHW el

T P TIH R $IR P A9 g9 B8 W TP ¢ il 2 | 89 59 48 & ABR PI AT AT a8 © |
90 ol 89 I8 99 2 € & 999 arell §8 @1 MHR WA 8, Hifd 39 AMPR 3§ I8 ol § JAd
gfg Bt B | 93 & MPHR &1 FuRel &1 & fov 89 RO &) §8 R US d9@ T & SR §d
FHEAR I BT AThHAT B & | 99 I8 9 8 & R A HF 21 Ol 2, §& STR F FT 81 ot 2|

If the radius of the opening of the dropper is r; the vertical force due to the surface tension on the drop
of radius R (assuming r << R) is : [IIT 2010; 3/163, —1]

I SR & B @ A1 r2, 9 R 90 9 §8 W U IAM@ & BRU FW B AR I T HeEdeR
T (r << R9Md gY) 19 A faweni § 4 &9 &1 81m ?

2nr?T 2nR?T
= D) =X
.

(A) 2nrT (B) 27RT (C*
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Sol.

9. =

Sol.

10.

Sol.

1._

Ans.

Sol.

2
Due to surface tension, vertical force on drop = Fv = T2xr sin6 = T2nré - Tomr

2
U @11 & BRUT 8 W AR ge = Fy = T2xr sinf = TZRF% = ngr

If r=5x10%m, p=10% kgm=, g = 10 ms2,T = 0.11 Nm™, the radius of the drop when it detaches
from the dropper is approximately : [IIT 2010; 3/163, —1]

I r=5x10%m, p= 103 kgm=3,g=10 ms?T =011 Nm™', A T9 g FR A AT Bl 8, ISTB
e (e fea B/, T fag Reedt § 9 3+ |

(A*)1.4x 103 m (B)3.3x103m (C)2.0x 103 m (D) 4.1 x1073 m

Equating forces on the drop :

8 W Tl T TYGAT P R

T2nr? _ 4 _,

R = pETCR g

(Assume drop as a complete sphere)

(= BT TP el AT

o \1/4 _g\V4
R=[3Tr} =[3x0.11x25x10 J

2pg 2x10°x10

=14.25 x10*m=1.425%x103m
After the drop detaches, its surface energy is : [IIT 2010; 3/163, —1]
SR ¥ 37T 81 & 918, §8 DI I8 ol 714 4 4 DT A1 8 ?
(A) 1.4 x1076J (B*) 2.7 x1078J (C)5.4x1078 (D)8.1x 10764
Surface energy of the drop
§< @ g8 Hull

U=TA
=0.11 x 47 (1.4 x 1073)?
=27x10%J

Two identical soap bubbles each of radius r and of the same surface tension T combine to form a new
soap bubble of radius R. The two bubbles contain air at the same temperature. If the atmospheric
pressure is po then find the surface tension T of the soap solution in terms of po, r and R. Assume
process is isothermal.
] TP | 91T & gAgel TS H1 a1 r Al s d9@ T B, B AATHR Th A1 g BT gAgen
T S & o 5ar R 2| ST gagal & 3SR @1 a1 &1 a9 9914 © | I} argavseid @ po 8l
A IS TG T & A po, rAMR S TRT # oG BIFY | AT & Th¥ FHaTdT 3 |
T po(2r* —R®)

4(R? - 2r?)
Total number of moles of air in the two soap bubbles = number of moles of air in the resulting bubble.

] 99T & gogal § g1 B Al B G = UROE gAgel § g1 & Al bl Gl

2pv p'v
— = —  2pv=pV
RT RT Pv=p
4T 4 4T 4
2 (po +Tj 5 TEr3 =(p0 +Ej 5 7'ER3
4T 4T po(R® —2r) po(R® —2r3)
2 +— = +— | R3 T=20 = =0
(p" r j [p" R j 8r2 —4R? 4(2r7 _R?)
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12,

Ans.

Sol.

13.

Ans.
Sol.

Sol.

14,

Ans. 4
Sol.

A spherical drop of water has 1mm radius. If the surface tension of the water is 50 x 10-3 N/m, then find
the difference of pressure between inside and outside the spherical drop is : _
Il B MATBR 8 B 5 1 mm 2| 3T g F1 gs d91@ 50 x 102 R[ed / HieR B, 99 AR &

B 3<N dUT 918X B 99 H F=R T B |

100N/m?

-3
Pexcess o =% = %= 100 N/m?
The end of a capillary tube with a radius r is immersed into water. What amount of heat will be evolved
when the water rises in the tube ? If surface tension of water ‘T’ density of water = p. Given % =%
r o @ SeEell &1 te RRT Ul # Sa1 ga B | 99 Ul el § Ag M d9, AR S @) A fea
I Bt afe ol &1 s a9 T @ w9 = p © | fRar a2 %=%

4
Here, the work done by surface tension force is being converted into gravitational potential energy and
heat.

SO Wes = Ug + heat
= (2nr) (T) x (h) = mg h/2 + heat {h/2 because of P. E. of com.}
2
=>2nTxrx 2T = (pg>nr Xh)szxl + heat
rpg rpg 2
2
get heat evolved = Zn;l'

TEl g T 99 gRI1 a1 T SRl ey Rafst St den $w W uRafia faan o @1 2
AT Wes = Ug + dTU

= (2nr) (T) % (h) = mg h/2 + &7 {h/2 == & P. E. & BRUT}
2
=>2nTxrx E = (pgx mr Xh)szxl + heat &I
rpg rpg 2
2
o=t g = 25 3

pg

A soap bubble of radius ‘r’ and surface tension ‘ T’ is given a potential of ‘V’ volt . If the new radius ‘R’
of the bubble is related to its initial radius by equation ,

Po[R®-r3]+ AT[R?-r?]-eV?R/2=0, where Py is the atmospheric pressure . Then find A

‘v IS g T ysddE & 99d @ gagdl @1V dlee &1 fava i o B | afk T gege @ s R
BT 39D URMG oo | w1 iR 9 fan o g -

Po[R®*-r] + AT[R2-r?] —g V2R/2 =0, T8l Po IRAvSAT T1q B | 9 A T ] |

we know 89 SIT9d &

2
[;— is excess pressure due to uniform charge distribution on the surface of a bubble pressure is
€0
larger than outside]
2

[;— JfaRed g9 8 i f gaIgel @ dad8 W Yo F9 799 a0 | S g3l © | 3R BT I
€0

IR B I AT EFI )
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Clearly Wed: Pa x % = P, x%nRs

Now 319 Pa — Po =£ &Pa —Po =
r

3
so from 37a: (3) ¥ Pa [é} —Po=

3
[Eq“(z)x[%j —Eq“(4)]

3 3 2 2
Po—Po || = AL JfL) Ll YV &
R r \R) R 2R%g,

VZg R

= Po (R®=r3) + 4T (R?-r?) - >

Ans. A =4

=0.

...... (3)
4T &2
T )
€0
2
SPoR-r)= 4 Ry s Y ;oR
r

Hence provide 37c: 75 83M
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TARGET : JEE (Main + Advanced) 2021

\_PHYSICS /

DPP

Resonance”
Educating for better tomorrow

DAILY PRACTICE PROBLEMS

NO. C25 TO cK

Course : VISHESH (JD)

Note : DPPs C26, C27, C28 are from Elasticity and viscosity
DPP No.: C26

Total Marks : 44

Max. Time : 35 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.4 (3 marks 2 min.) [12, 08]
One or more than one options correct type (‘—1’ negative marking) Q.5 to Q.6 (4 marks 2 min.) [08, 04]
Comprehension ('-1' negative marking) Q.7 to Q.10 (3 marks 2 min.) [12, 08]
Subjective Questions (‘—1’ negative marking) Q.11 to Q.13 (4 marks 5min.) [12, 15]
ANSWER KEY OF DPP NO.: C26
1. (D) 2. (D) 3. (C) 4, (D) 5. (A) (B)(C) 6. (B)(C)
7. (C) 8. (D) 9. (A) 10. (0] 1. 4 12. %MO*‘, §><10-4
13. 3
1.a If a rubber ball is taken at the depth of 200 m in a pool its volume decreases by 0.1%. If the density of
the water is 1 x 10® kg/m?® and g = 10 m/s?, then the volume elasticity in N/m? will be :
Ifg YeR B g TH qred H 200 m TERTE W o SR Sl ® 1 $maa| § 0.1% HH Il ¥ | If ST Br
T 1 x 103kg/m3d g =10 m/s2 & oI 3MIa+ FIRar N/m2 § 81
(A) 108 (B)2 x 108 (C)10° (D*) 2 x 10°
Sol. depth &€ =200m
ﬂ = ﬂ =107
vV 100
density T7<d =1 x 103
g=10
= _Ap_ _ hop B =200 x 10 x 10%x 1000 = 2 x 10°
Av/v Av/v
2. Two wires of the same material and length but diameter in the ratio 1 : 2 are stretched by the same
force. The ratio of potential energy per unit volume for the two wires when stretched will be :
FAM USR] 9 IHE P g AN AU 1:2 B & IR F9H 9 I @i O 2 | SF1 aRi & forg Ree
R Ui SH1E I Refdst St &1 U 81 -
(A)1:1 B)2:1 (C©)4:1 (D*)16 : 1
Sol. ho- 1
r, 2
2
: . 1(F
PE (per unit volume) (94 T&i® maad) = —| —
2Y A
PE o« 1/A?
2
PE, _ A22 =16:1
PE, A’
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3=

Ans.

Sol.

Ans.
Sol.

One end of a horizontal thick copper wire of length 2L and radius 2R is welded to an end of another
horizontal thin copper wire of length L and radius R. When the arrangement is stretched by a applying
forces at two ends, the ratio of the elongation in the thin wire to that in the thick wire is :

UH 2L 18 9 2R 30a1 & A &8s aR & e RR @1 L o118 9 R 3991 aral ta udal &fos ar 9@
ST & GRT TSI T B | 39 FRAT & Gl RRT TR g IMHR AT Sl B | Ul 9 Al aRi § R
F1 U 4 © - [JEE-Advanced-2013, 3/60,—1]

(A) 0.25 (B) 0.50 (C*) 2.00 (D) 4.00

(C)

7 N\
>
N—

Y =

AT 0

L
F
N
AL,
2L
Al,
AL,

~

N\
IN

Y =

...(ii)

A tiny spherical oil drop carrying a net charge q is balanced in still air with a vertical uniform electric field

81rn

of strength x10° Vm~™'. When the field is switched off, the drop is observed to fall with terminal

velocity 2 x 103 m s™'. Given g = 9.8 m s72, viscosity of the air = 1.8 x 107> Ns m™ and the density of
oil = 900 kg m~3, the magnitude of q is : [JEE 2010, 5/237, -2]
F[A A q Tl T DI TP g Mg g1 20a a1 H, ¥><105Vm-1 Ao arel Ua SeaieR U w9
faga &3 9 wgfea 2| 9@ faga &3 @1 I &= fan o &, @1 §8 2 x 10° ms'! & wifas 90 9 AR
21 e @ f% g =9.8 ms? &1 & WHAT = 1.8x 105 N sm2 T2 ddd &1 °-7d = 900 kg m3, q &7
AT 9 & el # 4 s AT 8 ?
(A)1.6x 10719 C (B)3.2x 1079 C (C)4.8x107"°C (D*)8.0x 1079 C
(D)
In equilibrium,
[ATgTaRAT H
mg = qE
In absence of electric field,
fazr@ e @1 srguRerfa #
mg = 6nnrv
= gE = 6nrqrv
_ gE

m = inRr?’d. = 1=
3 g

3

A 9B | 4= 9E
3 6mnv g
After substituting value we get,

7= uferenfia ev= R
q=8x10""C Ans.
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5.»

Sol.

6.=

Sol.

The wires A and B shown in the figure, are made of the same material and have radii ra and rs . A block
of mass m kg is tied between them : If the force F is mg/3, one of the wires breaks.

fora 4 yeRRid aR A 9B 99 Ugmel & 99 § T1 Id] A ra d re 8| m SHAE HT U [CHI SAD
e 9¢7 2| I 9 F=mg/3® @ IR & e & fog w8l fAden 3 |

A
m
B
F
(A*) A will break before B if ra < 2rs A, B ¥ Ugd T SR AR ra< 2rs 8 |
(B*) A will break before B if ra = rs A, B ¥ U T SR AR ra=rsd |
(C*) Either A or B will break if ra = 2rs A1 BPIE Wl €T IR AR ra=2rs% |

(D) The lengths of A and B must be known to decide which wire will break

PITAT AR << I8 AREd a=71 & forg A I B @1 &1 uar 8 @iy |

Stress in wire B = m92
Ty
IR BH wREge = 9
3nrg
N 4mg
Stress in wire A = >
T,
IR A% ufdea = 4m§
3nr,

if afe m92 = 4l§ either wire will break. &1 &1 ¥l AR T& SR
3nrg 3nr,

A metal wire of length L area of cross-section A and Young’s modulus Y is stretched by a variable
force F such that F is always slightly greater than the elastic force of resistance in the wire. When the
elongation of the wire is ¢ :

TS L, U P &a3%d AT I7 O Y &1 Udh 97 &1 dR Teh URad! 9 F §RT 39 USR Eral

ST ® fb Faed R # v gferie 9o I ofveT 31fde 2§ fafe dr ¥ fAarR ¢ 2

2 2
(A) the work done by F is Yf F gR1 fosam T et _Yf 2
2 2
(B*) the work done by F is Yg‘f F g1 fosan wan & _Yg‘f 2
YA??

(C*) the elastic potential energy stored in the wire is

mﬁﬁ%mm@xﬁmﬁmwﬁ%%l

(D) heat is produced during the elongation fOR & SR S ST Bl 2
W==AU= 1KX2= 1&(2
2 2 L
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Comprehension # 1

ITHT #1

Sol.

Sol.

9. =

When a tensile or compressive load 'P' is applied to rod or cable, its length changes. The change in
length x which, for an elastic material is proportional to the force (Hook's law).
Pax or P=kx
The above equation is similar to the equation of spring. For a rod of length L, area A and young
modulus Y, the extension x can be expressed as -

x=E or P=ﬁx, henceK=ﬁ

AY L L

Thus rods or cables attached to lift can be treated as springs. The energy stored in rod is called strain

energy & equal to % Px. The loads placed or dropped on the floor of lift cause stresses in the cables

and can be evaluated by spring analogy. If the cable of lift is previously stressed and load is placed or
dropped, then maximum extension in cable can be calculated by energy conservation.
9 Uh Be Il AR W FHEHT I 99 9o o AT ® O orErs § uRade x g1aT 8, i U U/IRe
ugref & U 9 & FEIgURl © - (86 &1 )
Poax I1 P=kx
SRIFT TSI YT B FHBROT Ol & | =18 L, 9% AT I oI Y Bl Th B8 $ ol [IRIR x
AT ST FHAT B O -

x=E 1 P=ﬁx, 3 K=ﬁ

AY L L

9 UBR foTe 9 99! B I1 IR RUT & RE A S Ga5d) © | B H UL SHoll [P Holl bal

Gn'c’ﬁ%QE'r%szﬁmvgﬁ?ﬁ§|mzﬁwwwmﬁvﬁﬁww(W)ﬁqﬁiras?q:r

I} T v R faveryer gR1 9@ 5y o1 |@ad 21 ik fode & dR (@9d) Ugd 9 &) W U & U9 9R
IGT 1 fIRMT 9ar ® 1 daa § SIfead fAOR ol GRe gRT S1d fhar ST Gl & |

If rod of length 4 m, area 4cm? and young modulus 2 x 10" N/m? is attached with mass 200 kg, then
angular frequency of SHM (rad/sec.) of mass is equal to -

Ifs IS 4 m, §FFA 4em? @ I OTid 2 x 1070 N/m? &1 T B 200 kg &AM & eI & O g9
B A IMad T B BN AGRT (rad/secH) TRER B —

(A) 1000 (B) 10 (C*) 100 (D) 10«

K = ﬁ _ 4x10™* x 2 x 10"

l 4
03=\/K=100
m

In above problem if mass of 10 kg falls on the massless collar attached to rod from the height of 99cm
then maximum extension in the rod is equal (g = 10 m/sec?) -

SWIF U 4 Il 10 kg &I B A S SHAERM YR W 99cm Hars 4 ARar & @1 ss 4
ANfFHTH IR RER ® - (g = 10 m/sec?)

(A) 9.9 cm (B) 10 cm (C) 0.99 cm (D*) 1 cm

W(h + x) = 1/2 kx?

100(0.99 + x) = % x 2 x 109 x x2

10*x2-x-0.99=0
100 x (100x - 1) + 0.99 (100 x -1) =0

=2x10°

X=——m=1cm

In the above problem, the maximum stress developed in the rod is equal to - (N/m?)
SWRIF U § B8 § ST AfHad ufiae =R 8 - (N/m?2)
(A*) 5 x 107 (B)5x 108 (C)4 x 107 (D) 4 x 108
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Sol.

10.=

Sol.

1M1=

Ans.

Sol.

12.»

Ans.

AY
-2 10
c= P XY _107x 2 x 107 _ £, 107 N/m2
A L 4

If two rods of same length (4m) and cross section areas 2 cm? and 4 cm? with same young modulus
2 x 10'% N/m? are attached one after the other with mass 600 kg then angular frequency is -
I T RIS (4m) T IR Bl AFHA HAL: 2 cm? T 4 cm? TAT FHH I YO 2 x 100 N/m?
P 3 B Th D 918 TP 600 kg TFAH 4§ FSI & A1 FHa $ Hofg mgii © -

1000 10 100 107
A) —— B) — C*) — D) —
(A) 3 (B) 3 (C) 3 (D) 3
Ki=108 ,K2=2x 108

_ 2x10°x10° 2

Kog= 210XI07 2 4o
T T3 10° 3

o= 2 x 10° _ 100

3 x 600 3
A 0.1 kg mass is suspended from a wire of negligible mass. The length of the wire is 1m and its
cross-sectional area is 4.9 x 107 m?2. If the mass is pulled a little in the vertically downward direction
and released, it performs simple harmonic motion of angular frequency 140 rad s™'. If the Young's

modulus of the material of the wire is n x 10° Nm, the value of n is : [JEE 2010, 3/252]
0.1kg &1 T& SHAF T0I THAM dlel Yh dR ¥ dAcHl 8| 39 IR @I =8 1m TN SHS RS

IR=T BT &35 4.9 x107 m2 2| IfT 39 SHAM B AST Gl SHEER K B AR Fge) Blel o al
I8 140 rad s~! BIoM aMgRT @1 R amadd T a1 2 | IR TR & u=1ed H1 I ol n x 10° Nm2 &
NGEIEIEES

4
9 -7
mn=\/K= AZC . [yA \/(n><‘|0)><(4.9><‘|0 ) 140 =  p=a
m m /m 1x0.1

Three blocks A, B and C each of mass 4 kg are attached as shown in figure. Both the wires has equal
cross sectional area 5 x 1077 m?2 . The surface is smooth. Find the longitudinal strain in each wire if
Young modulus of both the wires is 2 x 10"" N/m? (take g = 10 m/s?)

4 kg T @ O i A, B dT C RETER U6 R A IS Y B QM1 ARI &1 IIURY FIC aT%hd
5x 107 m? 2| |d8 SYORRT B | AR SH ORI &1 A Ed 2 x 101 N/m?2 & @1 9% ar ¥ argesd
fagfa s = (g =10 m/s?)

wire 1 |?| wire 2

—x107, —x10™*
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Sol.

13.

Ans.
Sol.

40 10

a= —=—m/s?
12 3
T1=ﬂ N T2=@ N
3 3
strain in wire 1 = 40 = ix1041
3x5x107 x2x10" 3
TR 13 R = 40 = 4107
< 3x5x107 x2x10" 3
strain in wire 2 = 80 = §x1041
3x5x107 x2x10" 3
TR 2% gl = 80 = 810+
3x5x107 x2x10" 3

Consider two solid spheres P and Q each of density 8 gm cm™ and diameters 1 cm and 0.5 cm,
respectively. Sphere P is dropped into a liquid of density 0.8 gm cm™ and viscosity n = 3 poiseulles.

Sphere Q is dropped into a liquid of density 1.6 gm cm™ and viscosity n = 2 poiseulles. The ratio of the
terminal velocities of P and Q is : [JEE Advanced 2016]

8 gm cm™ T drel &1 S1F el P Il Q &1 &N HHe: 1 cm UG 0.5 cm 8| Ml P &1 0.8 gm cm™
¥ Td 1 = 3 poiseulles TITE (viscosity) aTel T oRal § ARMET Sar 8 iR Mt Q #1 1.6 gm cm™
T Tad =2 poiseulles TIME (viscosity) aTel TR dRal § R ST g1 Mt P U Q & <ifae I
BT U HIT BT |
3

6mnrv +P Vg=p,Vg

Ve _(PpVe—PVo)g  Bmngrg

Vo Bmn,r, (PVq —P Vy)

r’(8-0.8) JaMa
N, (8-16) 13

2
rl X n_Q X Q = 4)(2)(3:3
tn) \m, ) \6.4 64 3
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Single choice Objective ('-1' negative marking) Q.1 to Q.20 (3 marks 2 min.) [60, 40]
ANSWER KEY OF DPP NO.: C27
1. (A) 2, (A) 3. (B) 4, (©) 5. (C) 6. (C) 7. (D)
8. (D) 9. i) (C) (i) (D) 10. (©) 11. (D) 12 (B) 13. (B)
14. (©) 15. (A) 16. (D) 17. (©) 18. (A) 19. (A) 21. (A)
1. The diameter of a brass rod is 4 mm and Young’'s modulus of brass is 9 x 10'® N/m?. The force required
to stretch it by 0.1% of its length is :
Giad o1 fodl B &1 @ 4 A 8 T1 I g Ionid 9 x 100 N/m?2 8 | B8 &1 o8 4 0.1% 3fS
PR A 9 9 B eI Har B
(A*) 360 TN (B)36 N (C) 144 nx 10° N (D)36nx 10°N
Sol. d=4mm
Y =9 x 10" N/m2
E = YA_E
A 14
F= AYA—Z
l
= 2(2x1097 x 9 x 109 x ——
100
=nx4x10%x9%x10” =360 N
2. A steel wire is suspended vertically from a rigid support. When loaded with a weight in air, it expands by
La and when the weight is immersed completely in water, the extension is reduced to Lw. Then relative
density of the material of the weight is
T LI Bl IR §& MUR ¥ FEER ACHT ST 8| Sfd 91 4 T IR | 9IRd fbar ofan & @1 I8 La
d JEIRT Bl & R 99 4R Pl o H Sd1 8 O IR 89eaR Lw X8 Il 8 O R & ugref &
Mfere T ®
L L L L
A* a B W C a D W
™) = ®) © O)
Sol. L Afairz a Alwater = Lw
w
W-—p,| L wp - Puy
WL Po p
La = — LW = = o
YA YA YA
La = 1 p_w :> pO La
I-w Po Pw La _Lw
®
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3=

Sol.

4.xn

Sol.

Two wires of equal length and cross-section area suspended as shown in figure. Their Young's
modulus are Y1 and Y2 respectively. The equivalent Young's modulus will be

FAN A=TE G IR PIC &b & a1 aR o7 § Ukl 8 | ST A7 qoTid HA: Y1 d Y28 | Jod I
U7 BIT -

(A) Y1+ Y2 (B4 Yt Ye () e o) JY, Y,
2 Y, 1Y,

/11T

Y, Y, K, K,

[ | I |
Keq =K1+ K2
Y2A _YA | YA

l ! !
y = Y, +Y,

2

The load versus elongation graph for four wires of the same materials is shown in the figure. The
thinnest wire is represented by the line :

g g ¥ 99 IR aRi @ U aR—fawR e e ¥ e R B 999 udd dR @) fha Y@ 9

frefug fear @ & —
LOAD -
D 1 D
C C
B B
A A
O ELONGATION 0 P
(A) OC (B) OD (C*) OA (D) OB
LOAD -
D 1 D
C C
B B
A A
© ELONGATION 0 P
FIA _
AlLY
i B Yrr?
Al A

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow = ire oo 505255 5555 | CIN: UB0302RJ2007PLC024029




Sol.

Sol.

Sol.

8.»

Sol.

Foo1 .

Yn A/l -
= Y & ¢ are same for all then Y & ¢ ggd forw |9 2 |

1
For same load 991 YR & folT ro ——
VAL
Ans. (C)

A square brass plate of side 1.0 m and thickness 0.005 m is subjected to a force F on its smaller
opposite edges, causing a displacement of 0.02 cm. If the shear modulus of brass is 0.4 x 10" N/m?,
the value of the force F is

1.0 m Y71 dem 0.005 m HIETs &1 Yo dMeR Uad & ©ic W 39d! IIP BICT [T Yonsii =) 94 F
T ST 2@ e HRT 0.02 em &1 faved B & | fe didd b1 sruwuvr end 0.4 x 10" N/m? §
q 9 F o7 719 8 -

(A)4x10°N (B) 400 N (C*)4 x10*N (D) 1000 N

F=nA% =0.4x 10" x 1 x 005 x %

=4x10* N

A metal block is experiencing an atmospheric pressure of 1 x 10° N/m?2, when the same block is placed
in az\;acuum chamber, the fractional change in its volume is (the bulk modulus of metal is 1.25 x 10"
N/m

T oTg P JebT 1 x 10° N/m? &1 aigAvSHd 16 3799d IR 81 © | Oid I8 Ycdhl Yo aifad Hef § &
T 7 @ gD I H mufdrs gRads B | (U1 HT I URARIAT oTid 1.25 x 10" N/m2® |)

(A) 4 x 1077 (B) 2 x 1077 (C*) 8 x 107 (D) 1x 107

AV _AP _ 1x10°

=20 - XY —gx107
Vv B 1.25x10"

If the potential energy of a spring is V on stretching it by 2 cm, then its potential energy when it is
stretched by 10 cm will be :
Ffy fHft R @1 2 a4 Hiaw R ST Rufas st VR d 8910 99 die w® Saa Rafas st

B —

(A) VI25 (B)5V (C)VI5 (D*) 25V

V =1/2 K(2)?

V' = 1/2 K(10)?

thenag V' = 25V

If work done in stretching a wire by 1mm is 2J, the work necessary for stretching another wire of same
material, but with double the radius and half the length by 1mm in joule is -

T IR B 1mm Hiad d e ™ S 2J &, 99F qee & Wy g AT 9 ol JWs b gEr ar
B 1mm F e # e 7 w1 S 7 7 -

(A)1/4 (B) 4 (C)8 (D*) 16
K:ﬁ , K':ﬂ = 8K
{ (/2
U 1><8K><A£2
—=21— —~ U=16J
2 E><K><A£2
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9. =

Ans.

10.

Sol.

1.

Sol.

12,

An oil drop falls through air with a terminal velocity of 5 x 10~ m/s.
TP dd B g ag H 5 x 107 m/s AHA 97 I Rl @
(i) the radius of the drop will be : §g &1 =1 grft :
(A)2.5%x10°m (B)2x 10°m (C*)3x10°%m (D)4 x10°m
-5

(i) the terminal velocity of a drop of half of this radius will be : (Viscosity of air ~18x107 N-s/m?,
g = 10 m/s?, density of oil = 900 Kg/m?3. Neglect density of air as compared to that of oil)

-5
ST 37l a1 819 R WM 99 B (A1 B ¥ = %N—s/mz , 0 &1 8@ = 900 Kg/m?

g=10m/s?, I B! a1 | a1g BT T TT99 &)
(A)3.25x10%m/s  (B)2.10x10“m/s  (C)1.5x 10*m/s (D*) 1.25 x 10~ m/s
(i) v=5x10"*m/s

9n P

r2=5><9><18><10‘5><104 - 9x 102
2x900x10

r=3x10%m

(i)  ver

ik

v 2 4’
4

V1=5X10 =1.25x 10™* m/sec

The terminal velocity of a sphere moving through a viscous medium is :
T T AIEGH A [oR I8 TP el Pl A 97 8 —

(A) directly proportional to the radius of the sphere

el & Foar & WY FAGUR |

(B) inversely proportional to the radius of the sphere

et &1 Foar & FapArgurd |

(C*) directly proportional to the square of the radius of sphere
el & a1 & a1 & AFHATGUR |

(D) inversely proportional to the square of the radius of sphere

Ml & a1 & a1 & FohArgun |

2
v=— 1. (po—pw) g
9n

A solid sphere falls with a terminal velocity of 10 m/s in air. If it is allowed to fall in vacuum,
TH 3 Wl g § 10 M/, WA 9 ¥ fRan 21 It g9 fafa #§ frmn s —

(A) terminal velocity will be more than 10 m/s  (B) terminal velocity will be less than 10 m/s

(C) terminal velocity will be 10 m/s (D*) there will be no terminal velocity
(A) =T 97 10 m/s & 3AfdH B (B) =1 971 10 m/s & &H BT
(C) =T a7 10 m/s BT | (D*) I81 ®Is WHART 97 F& BT

There will not be any viscous force so velocity will keep on increasing.
T8 BIS WM o T2l BT 37 I AR d&dl - |

Spherical balls of radius R are falling in a viscous fluid of viscosity n with a velocity v. The retarding
viscous force acting on the spherical ball is : [AIEEE 2004, 3/225, -1]

(1) directly proportional to R but inversely proportional to v

(2*) directly proportional to both radius R and velocity v

(3) inversely proportional to both radius R and velocity v

(4) inversely proportional to R but directly proportional to v
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Sol.

13.

Sol.

14,

R & @t Ma g nwHar & 5l @ @®Ra | 37 va R 1 81 M i R HRIRA #ed W 9d
g

(1) R® IIIHATUIl Ry vP AUl

(2*) RTM v &FT & FIHATIH

(3) RTAT vaIFl & FSHATIUT

(4) R® YhHGUR TR v AIHATIUTI

Retarding force acting on a ball falling into a viscous fluid

WH g # IR @ 9T R FRka A< 9

F = 6mnRv

where R = radius of ball,

STef R =g &) e

v = velocity of ball, 3§ &1 a7

and I n = coefficient of viscosity TaTdT T
F o Rand T F « v

If ‘S’ is stress and ‘Y’ is Young’s modulus of material of a wire, the energy stored in the wire per unit

volume is :
[AIEEE 2005, 3/225, -1]

Ife 5l IR & uered @ gfded ‘S’ T I TR OB Y’ B, A AR B U Ui e W A
Solt B :

g2 2Y S
1) 282Y 2% = 3 & Yoy
(1) @) 5 S @ 2y
Young’'s modulus = Stre(las
Strain
I UMD = ——
frf
) S
- Strain fd@fd = =
Y
Energy stored in wire 1 o o «Strain
Volume 2
ar ¥ Sufa Wﬁzl x fEet x ARy
KRG 2
2
2 Y 2Y

If the terminal speed of a sphere of gold (density = 19.5 kg/m?®) is 0.2 m/s in a viscous liquid then find
the terminal speed of sphere of silver (density = 10.5 kg/m?®) of the same size in the same liquid
(density = 1.5 kg/m?3). [AIEEE 2006, 3/165, —1]

(1) 0.4 m/s (2) 0.133 m/s (3*) 0.1 m/s (4) 0.2 m/s
Ife TF WM g9 (T = 1.5 fFmAR) § 99 & e M (89@ = 19.5 femaal) @ e gt 0.2

/A B, q9 S MBR & TP dfdl & Mol ((T9@ = 10.5 fHar/A3) & < =™ <9 #§ A ard &

TMOET BIRTY |
(1) 0.4 H/3 (2) 0.133 W/4 (3*) 0.1 #/4 (4) 0.2 H/3
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Sol.

15.»

Sol.

Terminal speed of spherical body in a viscous liquid is given by
WM &9 ¥ AR 98 D A a1 194 TR & SRl 2 |

_ 2r*(p—o)g
vr=s ——
9
where p = density of substance of body,
SRl p=a%g @ ysif B O
o = density of liquid. €d &T g
From given data i T eridst &

Vi(AQ) _ Pag O
v;(Gold)  pgey — O

= Mxo_g =ixo_2
19.5-1.5 18

=0.1m/s

= vt (AQ)

A wire elongates by / mm when a load W is hanged from it. If the wire goes over a pulley and two
weights W each are hung at the two ends, the elongation of the wire will be (in mm)
[AIEEE 2006, 3/165, —1]

T dR § /il 9 9fg el § 99 T IR W SHY dcHil O 2| Ak R Ue R @ SR 9§ e
B IR T AR R 1 9R 9F W & dedhy 9%, a9 IR &1 oaTs § gig arit (el #)

[AIEEE 2006, 3/165, —1]
(1%) ¢ (2) 2¢ (3) zero [ (4) /2
Let us consider the length of wire as L and cross-sectional area A, the material of wire has Young's
modulus as Y.
AMT TR P A8 L T U P &% A2 T AR & U1 &1 I oI Y 2|

Case1 Case2 Rerfa 1 Refad 2
L/2 L/T2 L/2 L/Tz
Loy Loy
W w
W W W w
Then for 1st case Y = M
/1L
a9 g Refa & forw Y = WIA
/1L
For 2nd case, Y = M
20'/L
W/A
feda Rafa & Y= ——
fere 20'/L

I'=1/2
So, total elongation of both sides = 2¢'=¢

3T SFI IR FA AR = 20'= ¢
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16. A spherical solid ball of volume V is made of a material of density p1. It is falling through a liquid of

density p2 (pz2 < p1). Assume that the liquid applies a viscous force on the ball that is proportional to the
square of its speed v, i.e., Fiscous = — kv? (k > 0). The terminal speed of the ball is [AIEEE-2008, 3/105]

AT V B DS S A g pr Bcd B Yg1d & 91 8| T8 p2 T (p2< p1). ® &d § R = 8|
Jg WH Ao 6 59 5 R WM 9 a1 2 S S B A v b a9 B AGHATURS B, i
F...=—kv2 (k> 0) & & dHr= =1l 8

Sol. The forces acting on the ball are gravity force, buoyancy force and viscous force. When ball acquires
terminal speed, it is in dynamic equilibrium, let terminal speed of ball is vt . So,
T # PRRA 9 [ 9, ICAET 9o T W 9 8 | o9 g A A I BR ol § a9 T8

Tfdes grgaven ¥ gl 2 | 91 e @ e a9 Vo g | e

Vp.g
Kv,”
Vp,g
Vpag + kvt? = Vpig VT =, {—V(p1 ;Pz 9
17. Two wires are made of the same material and have the same volume. However wire 1 has cross-

sectional area A and wire 2 has cross-sectional area 3A. If the length of wire 1 increases by Ax on
applying force F, how much force is needed to stretch wire 2 by the same amount?

[AIEEE-2009, 4/144]
AR UH B UG @ 99 T SR TP WEM ARAH & B | Wy IR 1 BT IguRe uRwT &FA%d A T

TR 2 &7 IReT UIRTBT a5 3AT | IR 9 F M R aR 13 a=RE 9 Ax @1 gfg gt 2, 99 ar
2% 981 3fg 1 & forg fova 9o o1 smawa@mar Brn?

(1) 4F (2) 6F (3*) 9F 4)F
Sol. F= YAx
4
and qT F2 = Y (BA) x =9F
(¢13)
18. If a ball of steel (density p = 7.8 g cm ~®) attains a terminal velocity of 10 cm s when falling in a water
(Coefficient of Viscosity nwater= 8.5 x 107 Pa.s) then its terminal velocity in glycerine (p = 1.2 g cm=3, =
13.2 Pa.s.) would be, nearly : [AIEEE 2011, 11 May; 4, —1]

IfE TN (AT T[ONH Nwater = 8.5 x 104 Pa.s) H W TH § Tdh WId (9@ p = 7.8 gcm ) & g R
R 10 cm s & AW 97 F Ferh 8, 99 fewR| (p = 1.2 g cm®, n= 13.2 Pa.s) # gq®T AHRT 7

T B [AIEEE 2011, 11 May; 4, —1]
(1")6.25x 10*cms' (2)6.45x 10*cm s™ (3)1.5x10%cm s™ (4)1.6 x10° cm s™
Ans. (1)
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Sol.

19.»

Ans.
Sol.

20.

Ans.

Sol.

Vpg = 6mnrv +vpg
Vg(p — ps) = 6enrv
Vg(p — pr) = 6mn'nv'
Vi = (p—p/) x v
(P—p,)
v = P=p) v
(p-p,) 7'
_(78-12) 10x85x10*
(7.8-1) 13.2
v'=6.25 x 10~ cm/s.

The pressure that has to be applied to the ends of a steel wire of length 10 cm to keep its length
constant when its temperature is raised by 100°C is :[Jee- Main 2014,]

(For steel Young's modulus is 2 x 10" N m=2and coefficient of thermal expansion is 1.1 x 10-°K™")

(1) 2.2 x 108 Pa (2) 2.2 x 10°Pa (3)2.2x 10" Pa (4) 2.2 x 108Pa

10 cm NE & Tdh W & aR & RN W o a9 § gfg 100°C &1 Sl & d9 39! orvarg ReR
@Y & foy RRT W o a1 919 R

(T BT I JaRl Jonid 2 x 10" N m=23iR IRgF JaR ons 1.1 x 10°K" )

(1) 2.2 x 108 Pa (2) 2.2 x 10°Pa (3)2.2x 10" Pa (4)2.2 x 108 Pa
(1)

L =Y

aAO

P=YaAB=2x%x 10" x 1.1 x 1075 x 100

=2.2x 108 Pa

A pendulum made of a uniform wire of cross sectional area A has time period T. When an additional
mass M is added to its bob, the time period changes to Tw. If the Young's modulus of the material of the

wire is Y then % isequalto: (g = gravitational acceleration)

[JEE(Main)-2015; 4/120, —1]
el te T IR &1 JIJURABIC HT &F%hd AT | SHH T TR Th dlddd &I AEHA T8 | 59 ATdD
P Medd A TP AfARFT M g9 SIS 9 A lcld Bl AT bl aRdafdd Bder Twdl am 2 | afe 39

awzﬁumsizﬁr?iﬂgvﬁzﬁYg‘faﬁ%WW8W:(9=WW)

NIGATAEN TV Mg (MY ]A (1Y) |A
(1)[&} i (z)[(Tj 1| (3)[1 2]l @ [1 ) I
(1)
T=27't\/Z

g
Tw =2n f+arl A= Mgt

g AY

T_,\,I= 0+ Al
T b4
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. C27 TO cK

Course : VISHESH (JD)

DPP No.: C28

Total Marks : 40 Max. Time : 33 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks 2 min.) [09, 06]
One or more than one options correct type (‘-1’ negative marking) Q.4 (4 marks 2 min.) [04, 02]
Comprehension ('-1' negative marking) Q.5 to Q.9 (3 marks 2 min.) [15,10]
Subjective Questions (‘—1’ negative marking) Q.10 to Q.12 (4 marks 5min.) [12, 15]

ANSWER KEY OF DPP NO. : C28

1. (D) 2, (B) 3. (D) 4. (A)B) (C)D) 5. (C) 6. (B)
7. (C) 8. (D) 9. (A) 10. 8 11. 8
Fcos®0 Fsin20
12. a b c)0=0° (d)6=45°
(a) A (b) oA (c) (d)
1.=» A brass rod of length 2 m and cross-sectional area 2.0 cm? is attached end to end to a steel rod of
length L and cross-sectional area 1.0 cm?. The compound rod is subjected to equal and opposite pulls
of magnitude 5 x 10* N at its ends. If the elongations of the two rods are equal, the length of the steel
rod (L) is (Yarass = 1.0 x 10" N/m? and Ysteel = 2.0 x 10"" N/m?)
TS 2 M d JPIRY BIc &F%hd 2.0 cm? P! Th Gdd Bl B8 Uh R A T8 L I APRY P &%
1.0 cm? @ T LI P! B A oI ¢ | IIa B P! GRAMT 5 x 10* N FT 9 I+ R R R @
farda e # amex Wiar S B | 3T SF1 B9l &1 R 99 ' 99 Wid @) B8 Bl ors (L) @
(Y, =1.0x 10" N/m?TanY__ =2.0x 10" N/m?)
(A)1.5m (B) 1.8 m (C)1m (D*)2m
Sol. /8=2m ls=L
Ag =2 cm? As =1 cm?
Als = Als
F b _F i
AB YB AS YS
11
L= AgYs ls = 1 « 2x1011 °
AzYs 2  1x10

/\
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2.

Sol.

Sol.

If the ratio of lengths, radii and Young’s modulii of steel and brass wires in the figure are a, b and ¢
respectively. Then the corresponding ratio of increase in their lengths would be :

It e 9 diad & aRI @ a1, S 9 I Ond! 1 U HERa, bd e Al 39 A IAD
TS # gfE BT SIgUTT B

LA
Steel (¥Tdt)

[m]

Brass (1ddl)

[2m]

2ac 3a 3c 2a’c
A B* C D
(A) o7 ( )2b20 ( )2ab2 (D) b
L

rY,., | steel (&re)
[m]

LY:l; | brass (dda)
[2m]

r2

bog

‘,

Y,

2

apy =3 Ma) 1,
AY,

e (2ma) 1,
AY,

AL, 3, _3 a _ 3a

A -
AL, 20,AY, 2T 2 2bkc

Two thin rods of length ¢4 and /2 at a certain temperature are joined to each other end to end. The
composite rod is then heated through a temperature 6.The coefficients of linear expansion of the two
rods are o, and o, respectively. Then, the effective coefficient of linear expansion of the composite

rod is: [Olympiad 2015 (stage-1)]
B AT R HHR: |4 qAT AT BT T Ul Bl Pl Th gAY d A1 RRI A SISl Sl &, d G
Bs P OAUHN A T fHA1 S 2| IR I B9l B VI AR YONF HAI: o, TAT a, B Al AIH
BE Bl SHAMS Y& TR Olid S BT |

o, +a Lo, +La Lo, +La
A 1 2 B . C 12 21 D* 1™ 242
( )—2 (B) Yo, ( )—I1+12 ( )—I1+12

(D)

dl,, =dI, +dI,

(I, +1,) 06qdT = Lo, dT +1,0,dT
_ Lo, + Lo,

e L +1,

/\
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Ans.

Sol.

A metallic wire of length 7 is held between two supports under some tension. The wire is cooled through
0°. Let Y be the Young's modulus, p the density and o the thermal coefficient of linear expansion of the

material of the wire. Therefore, the frequency of oscillations of the wire varies as
[OLYMPIAD-2016_STAGE-1]

(FHEE ® UP gikad IR BT I MR & 99 § HB qI@ D G g1 a1 2| IR DI O° AIHHE 4
3vel far SIan 81 791 AR & g Y AN Ui, p €@ TT o AT VER UER YOI 81 Al 59 aR B
Sret @ gy FATGUT B |

(A VY (8%) VO (c*) % (D%) JE
Y
(ABCD)
.
n |T A
f=__ . N =
2eﬁ’ [
A
.
A _ _ o1 |Aoay0r 1 [ay®
= = T=Aayd . f=— - |2
Tane ! o 20V m 2\ p
A

Comprehension-2 3 ®g-2

Viscosity is the property of fluid by virtue of which fluid offers resistance to deformation under the
influence of a tangential force.

A &9 &1 98 01 & R SR 98 TRRNEE 96 & 9919 ¥ fawuer & fog gfiRiy use axar 2

=T (8Fhd A)
plate (area A)
P— . > F ;
1 /2 3
51. .-"':2. —
Y| 225 fuid
i —>
S BN
velocity variation
7777 7777777 77, CRACEN]
stationary
Rer

In the given figure as the plate moves the fluid particle at the surface moves from position 1 to 2 and so
on, but particles at the bottom boundary remains stationary. If the gap between plate and bottom
boundary is small, fluid particles in between plate and bottom moves with velocities as shown by linear
velocity distribution curve otherwise the velocity distribution may be parabolic. As per Newton's law of
viscosity the tangential force is related to time rate of deformation -

R W fF § SN wie I R 21 89 & B9 Rafd 19 Rafd 2 91 oIk o Wy R B, wmeg
T R IURT HUT ReR B0 2| IR =i 9 U & &4 IIRIl 3Tcd 8 d ®ic 9 U & #& &9 HU1 S
T YR 97 fIaR0T 9% & SR T B 8, el a1 99 fIoRe WRaAfid 8 FH1 8 | Yed b Al B
oW & oaR el Y 9a, Awuo o 97 & wu—arr uRadd o ) | |9 ? -

F de do do u

but Ix=g — =u, — = —
ydt dt y

a —

A dt

then F = nAE , M = coefficient of viscosity
y

for non-linear velocity distribution -

F= nAd_u
dy

where el or j_u is known as velocity gradient.
y y

/\
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Sol.

Sol.

7=

alF= nA% 1 = T OTih

3Ry 7 faazor & forv -
-
F—T]Ady

SE Em%aﬂu@m%ﬁﬁrﬁﬁ‘a‘l
y y

In the given figure if force of 2N is required to maintain constant velocity of plate, the value of constant
Ci1&Czare -
o T form § A 2N 9d wie & 97 &1 F1a9 9910 7@ @ forg omawass § @) fgdis Cid C: @ 99 ©

oI (YSHT &3%ad A= 1m?)
plate (surface area A = 1m°)
I FF=2N

fluid a7t u=Cy+C,
n=102kg-sec/m?

2cm

u
stationary
ReRr
(A) 100, 100 (B)0, 100 (C*)200,0 (D) 0, 200
du
F =nA—
n dy

as oA fS u=Ciy+ C2
aty=0W ,u=0 hencesd UdR C2=0

F =nA Cq
2=102x%x1Cq4
C1 =200

In previous question the value of constant speed of plate (m/sec.) is equal to -
SWRITT U § @i $I 719a arel BT 719 (m/sec #) ® -

(A)O (B 4 (C)2 (D) 1
u=ciy+ce
c1=200,c2=0

u =200 x 2x1072 = 4 m/sec

If velocity distribution is given as (parabolic) Ife I fda=or waadf® & —
u=cry?+cay +cs3

2cm

h 4 u

for the same force of 2N and the speed of the plate 2 m/sec, the constants C1, C2 & Cs are-
2N & S 91 U9 wic @l a1 2 m/sec b g, fAudie C1, C2d Cs & -

(A) 200, 200, 0 (B) 5000, 200, 0 (C*)5000,0,0 (D) 500, 200, 0
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Sol.

8.»

Sol.

9. =

Sol.

10.

Ans.
Sol.

y=0,u=0 C3=0
y=2cm,u=2m/sec
2=C14x10*+C22x 1072 (1)

du =2Cy+2
dy

F= n Ad_u
dy
aty=2cm W, F=2N

2=102x1x[2x 2x 1072C1 + C2]

4%104C1+102C2=2 .. 2)
4x104C1+2x102Co=2 ... 1)
on solving & & T

C.=0 & C+= 5000

The velocity gradient just below the plate. in above problem is equal to - (per second)

SWRIF T § @i & &P ™ I Jaur ¢ - (I APvs )
(A) Zero I (B) 100 (C) 500 (D*) 200
du F 2

- -2 -200
dy nA 102x1

The velocity gradient just near the bottom boundary is equal to - U & &% oI 977 Faordl & —

(A*) Zero I (B) 100 (C) 500 (D) 200
du_ 2C1y+C2
dy
du

aty=0, — =C2=0
y dy 2
2

100

extension under a load of ‘20 k N ‘ on a length of 10 cm is A x 10~3 cm then find A .
Y =2 x 105 N/mm?.

The cross-section of a bar is given by {1 + } cm? , where ‘x ‘ is the distance from one end. If the

wwmaﬂmamﬁm{n%} cm?2 3 far o &, ol xve RR A g0 ¥ IRk 10 cm A

THTE W 20k N‘9R & HROT AR A x 103 cm 8 d9 A 19 &I |
Y =2 x 10° N/mm?Z2.

8
6:@ , Al = m
AY AY

_1j° 20x10°dx

= %
o114 x2x107
100

=0.008 cm

/\
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1M1=

Ans.

Sol.

12.»

Ans.

A piston of 796 mm diameter and 200 mm long works in a cylinder of 800 mm diameter as shown in
figure. If the annular space is filled with a lubricating oil of viscosity 5 centipoises, calculate the constant
speed (nearest to integer) (in m/s) of descent of piston in vertical position. The weight of piston and the
axial load are 9.8 N.

foa # ueRid 796 mm @™ 9 200 mm TEE &1 Udh fiked 800 mm T & 9o § ®Rf dRal ¥ I

TIITHR Rad IF 5 A< IUisS AT & Fed dd d R 9l & o fRed & SR Rafa § g o
3! faa A (ASEId quiie) (m/s #) @1 10T 311 | fiRes &1 WR 9 31efid IR o 9.8 N T |

— ~

9.8N
796mm
800mm
8
AV
F=nA—
"Nz
9.8 =5x1073x x 796x1072 x 200 x 1073 x v
2x10°°

v =7.841m/s

A bar of cross-section A is subjected to equal and opposite tensile forces F at its ends. Consider a
plane through the bar making an angle 6 with a plane at right angles to the bar
AT BIC A DI TP B W AN 9 AEId T79 9o F 39 RRI W A1 ST B | B8 & o9aq da |

0 DI 9 Il I R IR Hifu |
|
|
|

Fe— :>e\ —>F

|
(a) What is the tensile stress at this plane in terms of F, A and 6 ?
39 Td WF,AT0d ugl § I ufed a1 8 ?
(b) What is the shearing stress at the plane, in terms of F, A and 6 ?
39 Td WF,AT 0D Ugl H 3rawyvl ufed a1 8 ?
(c) For what value of 6 is the tensile stress a maximum ?

0% g 99 & forw a== ufded sifdeds g ?

(d) For what value of 0 is the shearing stress a maximum?

0% g 99 & T gy ufdee sifdeaq & ?

Fcos? 8 Fsin20
(@) (b)
A 2A

(c)0=0° (d)0=45°
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Sol.

Y4 Area = A/cos 6
\ F cos 6
0 F
Fe— —>F
' F sing
N
. _ Fcos® _ Fcos?0
(a) tensile stress = =
A/cosb6 A
(b) shearing stress =m = Esin 0 cos 0
A/cosb6 A
(c) for max. tensile stress
06=0°
(d) for max. shearing stress
0 =45°
2
(a) T R = Fcos6 : Fcos®6
A/cosb6 A
(b) 3TawIYT i 5 Fsind _ F sin 6 cos 0
A/cosb6 A
(c) 31fmaH a1 ufaaa 0 =0°

(d) 1frpaw sruwuYT ufdes & forg 6 = 45°
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

Resonance® \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. C29 TO C31 | Z

Course : VISHESH (JD)

Note : DPPs C29, C30, C31 are from Heat transfer
DPP No. : C29 (JEE-Advanced)

Total Marks : 43 Max. Time : 35 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.6 (3 marks, 2 min.) [18, 12]
One or more than one options correct type (‘-1’ negative marking) Q.7 (4 marks 2 min.) [04, 02]
Comprehension ('-1' negative marking) Q.8 to Q.10 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.11 to Q.13 (4 marks 5 min.) [12, 15]

ANSWER KEY OF DPP NO. : C29

1. (©) 2. (©) 3. (D) 4. (A) 5. (D) 6. (C)
7. (B)(C) (D) 8. (B) 9. (A) 10. (A) 11. 5x10°g/s
12 40W 13. 12 °Cls
1. A boiler is made of a copper plate 2.4 mm thick with an inside coating of a 0.2 mm thick layer of tin. The
surface area exposed to gases at 700°C is 400 cm?. The amount of steam that could be generated per
hour at atmospheric pressure is (Kcu = 0.9 and Kiin = 0.15 cal/cm/s/°C and Lsteam = 540 cal/g)
TH 9T (Boiler) 2.4 mm A Tid P e F 997 & D R 0.2 mm A T P ka2 | 400 cm?
F1 TR &F%hd 700°C & T & HUS H T | qYATSAT 7@ W URT HUST I AT B SfHTH A
21 (Kou = 0.9 3R Kiin = 0.15 cal/cm/s/°C 3R Lsteam = 540 cal/g)
(A) 5000 Kg (B) 1000 kg (C*) 4000 kg (D) 200 kg
Sol.
Coating 100°C 0.2 mm
. 2.4 mm
Copper 700C
AT  700-100 o 0.24 0.02
iH= — = —— — Where (W81) Reg=R1+ R2 = +
Req R +R, 0.9x400 0.15x400
i _dO _AQ _AmlL
H — — — — _— —
dt At At
A ) o
om_ where (STEl) L = 540 cal/gm ; At = 3600 sec.
At L
2. A lake surface is exposed to an atmosphere where the temperature is < 0°C. If the thickness of the ice

layer formed on the surface grows from 2 cm to 4 cm in 1 hour, The atmospheric temperature, Ta will
be-

(Thermal conductivity of ice K = 4 x 10 cal/cm/s/°C; density of ice = 0.9 gm/cc. Latent heat of fusion of
ice = 80 cal/gm. Neglect the change of density during the state change. Assume that the water below
the ice has 0° temperature every where)

TP S P Gg IER0 § Gell § ofgl 99 < 0°C & | |d8 W a1 9% I U=d I Alers 2 W9 4 4 FA1
qPH g § 1 GveT oAl & I, IrareReT &1 a4 Ta 8RN (% @ &1 araddl K = 4 x 102 cal/cm/s/°C;
% HT @ = 0.9 gm/cc. B | I & AT @ T« ST = 80 cal/gm B | raxen uRacd= # w9 uRac a1
TG 7Y | 9% & A ST BT 9™ YAE A9 W 0°C A |)

(A)—20°C (B)0°C (C*)-30°C (D)-15°C
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Sol.

Sol.

. _0-(-0)_0 K4 _ dO

H = = =

formed ice -0 < 0°C

_ 4x107°x0x(3600-0)
0.9%80

1
—x[16-4
5 x[16-4]

1 12%x0.9%x80
X

T2 4x3600x10°
0 =-30°C Ans.

=30°C

Two models of a windowpane are made. In one model, two identical glass panes of thickness 3 mm are
separated with an air gap of 3 mm. This composite system is fixed in the window of a room. The other
model consists of a single glass pane of thickness 6 mm, the temperature difference being the same as
for the first model. The ratio of the heat flow for the double pane to that for the single pane is

(Kgiass = 2.5 x 107 cal/s.m. °C and Kair = 6.2 x 1078 cal/s.m.°C)

e Ras®! & XA @ &I T (Model) 9 9 81 U T § 3mm A & 919 &1 Hid 3 mm &
I RIS §RT NS IRB T O & I8 T FH™E FR 3 T RasdHl § a1 S g | §aN T A
Had 6 mm AT T Hid R ST 8| 9D G YA T Q1 H AR G99 & A1 Qe Bid 9 gheY
HT9 dTel TIAT A S YaT8 &1 U 2

(Kgiass = 2.5 x 107 cal/s.m. °C and Kair = 6.2 x 1078 cal/s.m.°C)

(A) 1/20 (B) 1/70 (C) 31/1312 (D*) 31/656

3 mm

>
I ¥ I
<« <>

3mm 3mm

_ 2 (3 mm) . (3 mm)

(A) Req = 2 Rg + Rair
kg A kair A
®) R = 6 mm
k. A
6 mm 1
l.i — ée: — i — KQ' A — KQ — 2Kair
i " Re 2.3 mm) (3 mm 2 K tKy K, + 2 K,
Kg A Kair A 2K9'Kair
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Sol.

Hindi.

Two rectangular blocks, having indentical dimensions, can be arranged either in configuration 1 or in
configuration II as shown in the figure, On of the blocks has thermal conductivity k and the other 2k.
The temperature difference between the ends along the x-axis is the same in both the configurations. It
takes 9s to transport a certain amount of heat from the hot end to the cold end in the configuration 1.

The time to transport the same amount of heat in the configuration I is :
[JEE(Advanced)-2013,3/60,—1][Heat transfer]

3 AR AATHR ehl B SR FEAgER &1 A=l |1 3R 19 gaRerd fsar w1 2| [edl &1 S
qreipd] kd 2k B | T A= #§ x—=31e7 & I BRI TR dI9HH BT R 991 2 | o=y | °, o )
v ¥ 991 TRE BR W °ve BR % I EH § 9s ot B famy 1 H, quH 9 @) e @
e @ fow 99y @

Configuration I Configuration 11
o= 1 fa=m 11
2K
K 2K K

(A*)2.0s
Ans. (A)

(B)3.0s (C)45s (D)6.0s

3R
In configuration 1 equivalent thermal resistance is 7

R
In configuration 2 equivalent thermal resistance is E

Thermal Resistance « time taken by heat flow from high temperature to low temperature

ﬁrmw1ﬁ§wwﬂulﬂ%@ra%%

fome 2 9 gog A ufoRy %§
AT ufeRIE o« ST 919 A 9 9 B IR S yag ¥ forar R 9Hy

Three metal rods made of copper, aluminium and brass, each 20 cm long and 4 cm in diameter, are
placed end to end with aluminium between the other two. The free ends of copper and brass are
maintained at 100 and 0°C respectively. Assume that the thermal conductivity of copper is twice that of
aluminium and four times that of brass. The approximately equilibrium temperatures of the copper-
aluminium and aluminium-brass junctions are respectively.

die, Yegfafa @ Yaa @ o+ aig B I Bl B RR ¥ RR 8N Sea) YgfAifes B o @) & He
RGN I 2 | IS B dFTs 20 W d1 AN 4 9 2| d1d 9 diad & Jad [RRI @ a9 HES: 100°C g
0°C 3@ W 2| ¥8 Wi & afd @ ooig aeea Ygfaffew o g7 9 daa @ IR 70 2
Jra-Yegfaftad a Ygfifm—diaa SRl & qmg amamawen § mHe: B () —

Cu T, Al T, brass
100°C+ . - 1 0°C
LA (A LA
2% k -
Ccu T, A 7, da
100°C+ . - 1 0°C
oA £,A £A
2% k -
(A)68°Cand 75°C  (B)75°Cand 68°C  (C)57°C and 86°C  (D*) 86 °C and 57°C
(A)68°C TN 75°C  (B)75°CaM68°C  (C)57°CaA=M86°C  (D*) 86 °C qel 57 °C
®
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Sol.

6.=

Sol.

Cu T, A’ T, brass
100°C = = 1 0°C
(A (A Iy
2 k -
o l 4 l
Reg=R1+R2+ Rs where T8l Ri = ,R2= — R
(2k)4 kA ( k ) y
2

100-0 _100-7, _100-7, _T,-0
R R, R+R, R

eq

A closed cubical box is made of a perfectly insulating material walls of thickness 8 cm and the only way
for heat to enter or leave the box is through two solid metallic cylindrical plugs, each of cross-sectional
area 12 cm? and length 8 cm, fixed in the opposite walls of the box. The outer surface A on one plug is
maintained at 100°C while the outer surface B of the other plug is maintained at 4°C. The thermal
conductivity of the material of each plug is 0.5 cal/°C/cm. A source of energy generating 36 cal/s is
enclosed inside the box. Assuming the temperature to be the same at all points on the inner surface,
the equilibrium temperature of the inner surface of the box is

TP AR I g1 Of w9 A FATdd s P 8 W A CARI H 991 & T HHT P A< A Al

TR e & foy o1g & 1 S JaeR 1fad @ A A B AR R T 8 AP Pl IR
HTC FAFA 12 A9 g =1 8 AW B | TH @ @l 918 Fag A, 100°C TR & A 8 Tafh TR I
* 9§ 9dg B, 4°C W I A B | IS @ & yg1ed @l HHR Arerdar 0.5 cal/°’Clem 2 | 36 calls
Holl SO IR B VB Sd g B IR g ¢ | ARG s d G g w1 a9 a9 Jd 8¢
IR DI MRS I8 B ATITERRN a1 & —

A | I|B AlL__] | 1B
100°Cc — S°8fr°e —4°c 100°C — Eﬁﬁﬁﬁ —]4°C
1 Energy [ ] 1
Thal i o
(A)62°C (B)46°C (CH76°C (D) 52°C
100°C O [[0)ac

u"?i:)::allsec. %/
T-1 T-4
36 - ( 00]kA+(—]kA
8 8
K = 0.5 cal/°c/cm
A =12 cm?.

Two identical rods made of two different metals A and B with thermal conductivities Ka and Ks
respectively are joined end to end. The free end of A is kept at a temperature T1 while the free end of B
is kept at a temperature T2 (< T1). Therefore, in the steady state [Olympiad (Stage-1) 2017]
(A) the temperature of the junction will be determined only by Ka and Ks
(B*) if the lengths of the rods are doubled the rate of heat flow will be halved.
(C*) if the temperature at the two free ends are interchanged the junction temperature will change

K.Ks

(D*) the composite rod has an equivalent thermal conductivity of 2#
A + B

/\
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3 THRY BS Gl I uTgall A Tl B @ a1 8% HAN: Ka T Ke ST Aadal & A1 R @ R W
L TE B A D o RR R qmwE Tq@ o4 B @ Jad R W amee T (< Tr) 2| safog ammawen
o Reafy #

(A) Af BT IIAE BHad Kadem Ks gRT fgiRa g |

(B*) Al &S B oIS BT FIYAT BR & Al ST e HI g% el sl

(C*) afe Il gaa R R AUEE E # 98d <, A1 9 &1 amoEE 98

(D*) HgFT B B Jod ATI ATADAT EVUCHEY
K, +Kg
Ans. (BCD)
T-T, T,-T,
Sol. T L
KA kgA
= (T1=T)ka=(T2—T)ks
So Tjdepends on ka, ks & T1, T2
L, L 2 L ks ke
KaA  KgA  KegA K +Kg

B, C, D are correct.

Comprehension # 1#=

ITHT #1

Figure shows in cross section a wall consisting of four layers with thermal conductivities K1 = 0.06
W/mK; Kz = 0.04 W/mK and K4 = 0.10 W/mK. The layer thicknesses are L1 = 1.5 cm ; Ls = 2.8 cm and
L+ = 3.5 cm. The temperature of interfaces is as shown in figure. Energy transfer through the wall is
steady.

IR WAl drell AR DI APRA e FF A yeRfd w1 e o™y areed K = 0.06 W/mK;

Kz = 0.04 W/mK T2 K4 = 0.10 W/mK 8 | HUs ddel &1 aae = § yelR¥fd 81 uwxar @) diers Ly =
1.5cm;L3=2.8cmaaLs=3.5cm2 | IR I ol yaE fFrad g1

. Layer1 . Layer2 . Layer3 . Layer4 :
K, K, K, K,

‘—
30°C|  25C 10°C

— L —e—L,—e—L,—re—L,—

8. The temperature of the interface between layers 3 and 4 is :
TR 3 3R 4 & FHfhd Fdg W YA §
(A)-1°C (B*) - 3°C (C)2°C (D) 0°C
A A
Sol. In steady state —Q = —Q
layer 1 At layer 4
. A A
IR Jra=er H, Q| = Q|
At layer 1 At layer 4
0.06 xAx(30-25) _ 0.10xAxAT AT =7°C
1.5x107? 3.5x107?
T3=(—10+7)°C =-3°C
9. The temperature of the interface between layers 2 and 3 is :
WA 293D A FHfhd Adg BT IIHAH §
(A*) 11°C (B) 8°C (C)7.2°C (D) 5.4°C
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Sol.

10.

Sol.

1.

Ans.

Sol.

12.»

Ans.

AQ|  _AQ|
AL liyert A2
AQ|  _AQ
th'\’\_‘l] _A_tu'\’?m
0.06xAx5 0.04xAxAT

1.5x107 2.8x1072
Ts=(-3+14)°C =11°C

layer 3

= AT =14°C

If layer thickness Lz is 1.4 cm, then its thermal conductivity Kz will have value (in W/mK) :

If L A ) AIeTS 1.4 9o B A1 $9H SHI ATdAdhdl Kz &1 A (W/mK #) 81

(A%) 2 x 1072 (B) 2 x 1073 (C) 4 x 102 (D) 4 x 103
sl _ao| ol _ae
At |Iayer 1 At layer 2 At R 1 At TRd 2

0.06xA4Ax5 K,xAx14

- - = K2=0.02 W/mK
1.5x10 1.4x10

One end of a steel rod (K = 42 J/m—s—°C) of length 1.0 m is kept in ice at 0°C and the other end is kept
in boiling water at 100°C. The area of cross—section of the rod is 0.04cm?. Assuming no heat loss to the
atmosphere, find the mass of the ice melting per second. Latent heat of fusion of ice = 3.36 x 10° J/kg.

1.0 m =18 @ €I & 88 (K = 42 J/m—s—CC) &1 Toh R 0°C R % # @ I & a1 T RIR_T
100°C W I It H W T 8 | B BT U P &% 0.04 cm? & | I8 99d gd & amamaor
Y BN T8 B8Rl &, a1 ufd APvs fUod @ 9% $1 SFAM 9 DI | 9% & T B I HH =

3.36 x 105 J/kg & |

5x 1075 g/s
. dQ
iH= —
dt
_ AT _ (100 -0)x42x0.04 X 10 = 168 x 104
(L/KA) 1

"L T 3380107 2 107kos

Q _mL (m} i, _ 168x107* 1
A rod CD of thermal resistance 5.0 K/W is joined at the middle of an identical rod AB as shown in figure.
The ends A, B and D are maintained at 100°C, 0°C and 25°C respectively. Find the heat current in CD.
S gfeR1E 5.0 KW @1 To B CD ThdAH B AB S 7ed H RIEEAR WSl ol 8 | RiR A, B @2 D
&1 Y HH: 100°C, 0°C T 25°C & | CD H S 8RT A1 I |

Al 1B
100°C C 0°C

250c LID
40W

/\
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Sol.

B

(Thermal resistance &5 TfeRg) R =

r,-T, ,T,-T. , T,-T,

B tc _
R/2 R R/2
2TaA—2Tc+To—-Tc+2Te—2Tc =0
225

200+ 25+ 0=5Tc Tc= ?=45

T.-T, 45-25 _
R 5

icp = 4W

13..=. A metal rod of cross-sectional area 1.0 cm? is being heated at one end. At one time, the temperature
gradient is 5.0°C/cm at cross-section A and is 2.6 °C/cm at cross-section B. Calculate the rate at which
the temperature is increasing in the part AB of the rod. The heat capacity of the part AB = 0.40 J/°C,
thermal conductivity of the material of the rod = 200 W/m—-°"C. Neglect any loss of heat to the
atmosphere.
IR PIC &FAHA 1.0 cm? Pl TS 817 P! B P R W T P ORN | fF T97 PRI FIe A R

™ gaurdr 5.0°C/AH Td Ul ST B IR 19 YIU 2.6 °C/AHL B | 98 &% 9@ s 9 R B8 &
AB 9T # 19 9 Y81 8| 91T AB &1 $™I &1Rar 0.40 J/°C, B8 & ugrel & ™I areiddr 200 W/m—
°C 2| 9TdTaReT § AT BN &Y vy A1 |

Ans. 12°C/s
A= 1cm>(> O
Sol. A B d—T =5°C/Cm
dx
dx ), dx L
ia= (d—Tj KA iB = (d—Tj KA
dx ), dx ),
i =(£j Absorb e = (d—T] —(d—Tj KA =ms ﬁ
dt dx ), \dx ), dt
~ do
(5-2.6)x 200 x (1x10%)=ms —
dt
2.4><2=msﬁ =48
dt
ms =0.4 J/C ﬁ = ﬁ =12°C/s
dt 0.
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Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021

DAILY PRACTICE PROBLEMS
Course : VISHESH (JD)

NO. C29 TO C31 | Z

DPP No. : C30 (JEE-Advanced)

Total Marks : 53 Max. Time : 47 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.7 (3 marks, 2 min.) [21, 14]
One or more than one options correct type (‘-1’ negative marking) Q.8 (4 marks 2 min.) [04, 02]
Subjective Questions ('-1' negative marking) Q.9 to Q.13 (4 marks 5 min.) [20, 25]
Match the Following (no negative marking) Q.14 (8 marks, 6 min.) [08, 06]

ANSWER KEY OF DPP NO. : C30

1. (C) 2, (D) 3. (A) 4. (A) 5. (C) 6. (C 7. (C)
8. (A) (C) (D) 9. 5 10. 9 11. 15 W/m-°"C 12. 0.73W.
13. 6x10°K;4x10°K 14.(a)p,s, (b)t (c)q,r (d)t
1.a Heat flows radially outward through a spherical shell of outside radius Rz and inner radius R1. The
temperature of inner surface of shell is 61 and that of outer is 62. The radial distance from centre of shell
where the temperature is just half way between 61 and 62 is:
aR® 3roar R1 9 9180 35a1 Re & U@ Mol &Y & gRT ST g 9er 31 3R yarfRd gl 2 |
afe B B ARG AdE BT A9 01 TAT B FAE BT 028 | B & d% A g & o1&t a9 049 6
BT AT B—
() 2tRe ®) R ) 2R D)Ri+ 2
2 R, +R, R,+R, 2
Sol.
- _ RR,
R, +R,
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Sol.

Sol.

Three separate segments of equal area A1, A2 and Az are shown in the energy distribution curve of a
blackbody radiation. If n1, n2 and nz are number of photons emitted per unit time corresponding to each
area segment respectively then :

I == 9 Ag, Az T As RS9 8%d 999 8, 31 @fYTeT & ol faaRe 9% R REER
feRaraT T 2 | 3R N4, N2 TAT N3 HHI: UfT Thih THT § TP &b IR ¥ Iodford BIeH & di—

E.
-
SIS N
5 B N
A A, A, A
(A)nz2>ni1>ns (B)n3>n1>n2 (C)ni=n2=n3 (D*) n3 > n2> n4

Equal area means equal power output. As area pertains to highest wavelength range, thus photons with
minimum range of frequency. Thus maximum number of photons are required from this segment to
keep the power same.

IAF &A%d AAfq T i ufad Bl 81 As 8F%d S IR | R § 3 WIS gAdH STt
W W BR | o GAF afdd & foy 39 s | Afddhdd BISH B W B Inaehd B |

The earth is getting energy from the sun whose surface temperature is Ts and radius is R. Let the
radius of the earth the r and the distance from the sun be d. Assume the earth and the sun both to
behave as perfect black bodies and the earth is in thermal equilibrium at a constant temperature Te.
Therefore, the temperature Ts of the sun is xTe where X is [Olympiad 2015 stage-1]

gl F ¥ ol U PR B, I B A9 Ts qA Fsam R 2| A0 gt 1 5w r den g@a g A
0 d 7| gl qen I I TS ASY HUT IR B RE FA8R B! ©, AAT Gl Te AU W AU
|raae # 2| Al g B AU Ts= xTe 81 A1 x & A &1 81 | [Olympiad 2015 stage-1]

(A%) \/2?3 ®) = (C) \/E ©) 2
r r r

ox4nR2TH

o X TUr = c5><47tr2><Te4
T

2+ 4
"FZZTS = 04T,

Ts = ETe
\' R

Three graphs marked as 1, 2, 3 representing the variation of maximum emissive power and wavelength
of radiation of the sun, a welding arc and a tungsten filament. Which of the following combination is
correct (JEE(Scr.)-2005, 3/84,-1)

yefid o # Siftredd ScIoH emar va g @ e @ diweed, IfesT (welding) SaTenm @ aRweed U4
SREH g EN1 Sfd RIee & 75 U UeRiT G g e § 9 s Ao 98 a% @

gefdid Hvdr 2 |

/\(1

x
(A*) 1- bulb, 2 — welding arc, 3 — sun (B) 2- bulb, 3 — welding arc, 1 — sun
(C) 3- bulb, 1 — welding arc, 2 — sun (D) 2- bulb, 1 — welding arc, 3 — sun

/\
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Sol.

5.»

Sol.

Sol.

(A*) 1- ST T , 2 — dfesT (welding) SaTetT |, 3 —
(B) 2- EReA I , 3 — dfeeT (welding) Saret |, 1 —
(C) 3- TR a7 , 1 — dfesT (welding) SaTetT |, 2 —
(D) 2- SR g , 1 — dfesT (welding) SaTetT |, 3 —
(1) According to Wien’s displacement law d9 fazermu= fogm &
AmT = constant fadi®
1

T
max
from graph IT% A Amax(1) > Amax(2) > Amax@)
T1<T2<Ts
the material having law temperature has the graph having lower peak.

% § =1 A (peak) T a1l ©1g @1 FHH ATIAM BT B |

Assuming the sun to be a spherical body of radius R at a temperature of T K, evaluate the total radiant
power, incident on Earth, at a distance r from the Sun. (earth radius = ro) (AIEEE-2006; 3/180)
T B TK I R R a1 & 1@ Mg 9% 99ax, 94 9 r g8 W gl R arufad awgel fafeRa
SIfRT @1 OET HIRY | (Gl &1 331 = ro)

R%6T* 47r2 R%6T* . ar? R%T! r> R%T*
A) — (B) ———— (C*) ——— (D) *—F—
r r r 4nr
T

()rc

—

< r

2\T4
Total radiant power incident of earth gedt W ammuferd get fafevor wfdd = [0(42#} irs
mr

(Taking sun as a block body §& 1 G®T a%] AT 1T )

One end of a thermally insulated rod is kept at a temperature T1 and the other at T2. The rod is
composed of two sections of lengths L1 and Lz and thermal conductivities ki and kz respectively.
The temperature at the interface of the sections is

T SHRIY BS $T T RART T1 A0 TR IR TRT RRT T2 A0 R B | B8 HAM: Lg 3R Lo T8 IR kq 3R
ke ST ATAGAIS B BSI PI FIIT B Q41 91 @1 AR &1 1Y 7 |

T, L, L, T,
L
K, K, (AIEEE-2007; 3/120)
(A) (K, L, T,+K; LiT,) (B) (K, Ly T+K; L,T,)
KL, +K,L K,L, +K.L
( 11 2 2) ( 21 1 2)
(C*) (K1 L2 T1+K2 L1T2) (D) (K1 L1 T1+K2 L2T2)
(KiL, +K,L,) (KiLy +K,L,)
Let temperature of the interface @1 | &1 AU =T
L-T _T-T,

L] i LZ
AK, K,A
. T(_wg] .5 L, LL

Kl KZ K2 K]
T=T] K] L2+T2 L] Kz
L K,+L, K

=

/\
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7=

Ans.
Sol.

Three rods of Copper, brass and steel are welded together to form a Y-shaped structure. Area of cross-
section of each rod = 4 cm?. End of copper rod is maintained at 100°C where as ends of brass and
steel are kept at 0°C. Lengths of the copper, brass and steel rods are 46, 13 and 12 cms respectively.
The rods are thermally insulated from surroundings except at ends. Thermal conductivities of copper,
brass and steel are 0.92, 0.26 and 0.12 CGS units respectively. Rate of heat flow through copper rod is:
dfd, 9idd @ &I & 049 B8l I Y-NBR G 4 des a1 1 B | TS B DI JURA BIT H
gIFA =4 cm2e | A B B B RR &1 a9 100°C & S19fd Gidel vd i & R 0°C arode R @
T B A, fiad U WA @ el Bl ANISAl HEI: 46, 13 9AT 12 cms B | BT BT S9b RRI Bl
BISHR, AR H HH AN fHar w1 2| dfd, fiad wd a1 S araAdhang HAL: 0.92, 0.26 Td

0.12 CGS 3®1E 2| did @ B | yaIfed & &I &% B | [JEE (Main) 2014, 4/120, -1]
(A) 1.2 calls (B) 2.4 calls (C*) 4.8 calls (D) 6.0 calls
(C)

100°

Ii+I2+13=0
K1(T—0)+K2(T—0)+K3(T—100) _0
2 Ly Ly
012,026, 092 1 100 g
12 13 46
T=40°C
dQ 0.92x4

—= through copper a4 @ folt ————— = (100 — 40)
dt 46
= 4.8 cal/sec.

A composite block is made of slabs A, B, C, D and E of different thermal conductivities (given in terms
of a constant K) and sizes (given in terms of length, L) as shown in the figure. All slabs are of same
width. Heat ‘Q’ flows only from left to right through the blocks. Then in steady state

[JEE, 2011, 4,/160 ]

0 1L 5L 6L
heat

_— A B 3K E

1L
_—

2K (¢} 4K 6K

—_—

3L
_— D 5K

4L

(A*) heat flow through A and E slabs are same

(B) heat flow through slab E is maximum

(C*) temperature difference across slab E is smallest

(D*) heat flow through C = heat flow through B + heat flow through D.
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TSI Y ATABRA (K & ATAD H) TAT e —TerT Argoil (L & d=d H) & A, B, C, D9 E w4l
(slabs) @1 o # U SR el TA1 B | WY wiGl F ASTE FHAE B | FH 'Q' FHT A fAw AN E

oI feen § 2| 99 ArTERen # [JEE, 2011, 4,/160 ]
0 1L 5L 6L
heat
_ A B 3K E
1L
E——
2K c 4K 6K
E——
3L
_— D 5K

4L
(A)AT E &t § A =iferd &1 SRR 2
(B) 31 dH ST oTei T EH & R |
(C) <gATH ATYAM—3I<R E W9 & HAd! & 91 2 |
(D)CH A ST AT =B H F ST AT + DH & SO A1
ns. (A), (C), (D)
: At steady state, heat flow through A and E are same.
: AT=ixR

‘" is same for A and E but R is smallest for E.

AT

iB= —

A
Sol. A
C

o

ific =is+ ip
1 1 1
Hence — =—+—
R. Ry, R,
8KA 3KA 5SkA
= = +

l l l

Sol. (A), (C), (D)
A: TR 3ra¥er] § A TTE 9 &S] Yarg 94 ¢ .
C: AT=ixR
Aden E forg i 994 81 fbg E & forg R == 8

D: iB= —

afic = is+ o
411
R. R, R,
8KA 3KA 5kA
= = -
0 AR
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Ans.
Sol.

A hollow spherical conducting shell of inner radius R+ = 0.25 m and outer radius Rz = 0.50 m is placed

inside a heat reservoir of temperature To = 1000 °C. The shell is initially filled with water at 0°C. The
2

thermal conductivity of the material is k =14l W/m-K and its heat capacity is negligible. The time
Y

required to raise the temperature of water to 100°C is 1100 K /n % sec. Find K. Take specific heat of

water s = 4.2 kJ/kg.°C, density of water dw = 1000 kg/m?®, n = 27—2

IaR® s Ry = 0.25 #l. 9 9189 3591 Re = 0.50 1. &1 @Wgell arad el To = 1000 °C @19 &
SR F{UE (reservoir) & FER IWT AT 8| UR™ H MeAg H # 0°C W T WRT A1l 2 | ugref &
10°

4n

S ATcldhdT k = W/m-K g Sdd! S g1Rdar 0g 8 | 9T &I drg 100°C dF d- § o 99y

1100 K /n %sec 2 Al K 51 I | 9Tl &1 fafdre 11 s = 4.2 kJ/kg.°C, STd &1 g dw = 1000

kg/m?, n=27—2 2

Reservoir Ea
T, = 1000°C T, = 1000°C
5

For any general moment 1000°C.
fodY U@ AT &v7 1000°C & ford

- 1000-7  dQ
H — _— —
. dt
. dx 1 x "
where ST8] Req = J. N
k(Arx™)  Ark\ -2+1 N
1 1 1 1
Req [ S — = —
4ﬂk{R, Rz} 50
Now, mass of water inside cavity 34, a1 & 3f<x Red odd &1 geg8
M x 4 R/3
= — R4
P73
a9 =MS a0 = 10007 (d0 = dT)

dt dt R

eq

100 dT 1 t
j = j dt
(1000-7) (R, MS)

0° 0

t = Req MS x fn(mj
900
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10.

Sol.

1M1=

Ans.

Sol.

A metal rod AB of length 10 x has its one end A in ice at 0°C and the other end B in water at 100°C. If a
point P on the rod is maintained at 400°C, then it is found that equal amounts of water and ice
evaporate and melt per unit time. The latent heat of evaporation of water is 540 cal/g and latent heat of
melting of ice is 80 cal/g. If the point P is at a distance of Ax from the ice end A, find the value of A.
[Neglect any heat loss to the surrounding] [JEE, 2009, 4,/160, —1]

gTg @ 10X T8 dTell BS AB &1 U BR A 0°C TR & 9% H doll &)1 BR B 100°C W Y °r #
TG A R | 3 B B UH I g P F 400°C & ReR AU WR I@N W@l ¥ | 9T o @ f5 A R
R U SH1S I H fge™ arell 9% &1 S do B Bk R Ui 368 99 # aiftyd g9 aTdl ST &1
S RER B | UFT & TSHIEROT qAT 9% B g & @ FEN, HHA: 540 cal/g 7o 80 cal/g 7 | IR
P& G 9% aTel BR | AX 81, A1 A &1 719 aTel | [ arareRer 3 &M drell S &1 g & T90g 974 | ]

ook he |\b‘, > 100°
1T T ox - x|
(Ax/kA)
- 400-100
10— A)x/ kA

dm
— | L
i ( dt j / _ L.

400/2x __ 80
300/(10—A)x 540

9 Ans. 9

A hollow metallic sphere of radius 20 cm surrounds a concentric metallic sphere of radius 5 cm. The
space between the two spheres is filled with a nonmetallic material. The inner and outer spheres are
maintained at 50°C and 10°C respectively and it is found that 160 = Joule of heat passes radially from
the inner sphere to the outer sphere per second. Find the thermal conductivity of the material between
the spheres.

TP 59, Brow & o1g @ Mol B AR AR 20 A BT 1 91g B o DRISAT WAl 8 | IAT Al
D AT AT UTd WRT B | TAR® Ud 918d Ml AL 50°C 9 10°C W W W § T4 T8 91T oral &
& MR et & a8y et & MR 160 © [ & iy dwvs Ffa wu & yarlRa ekt 71 Q=1 Ma
S A B U1 B HHG AABal Fd DI |

15 W/m-°"C

T+=50°C Choose a element of width dr Y& g r |, dr WSS HT TP AGIT IIT B 2 |
T2=10°C at a Radial distance r = g2 r

o] ZJ(-)dr_ I [l_i}
Y 4zK 1 4nK | -1 47K [5 20
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12,

Ans.
Sol.

13.»

Ans.
Sol.

14,

1 (LL)X 110 (4-1]_3 10*
47K \5 20) 107 47K \ 20 ) 4zK 20
o (47K)20 (o 16x30x10

3x100 40x4x2

i=160n =4

A blackbody of surface area 1 cm? is placed inside an enclosure. The enclosure has a constant
temperature 27°C and the blackbody is maintained at 327°C by heating it electrically. What electric
power is needed to maintain the temperature? ¢ = 6.0 x 108 W/m? —K*.
1 992 g &A% B U RIS U a5 U § 9] 8| 95 Ui &1 [ud a9 27°C © @ HiOdT B
fagd g1 S TP 327°C R @1 ST 8 A9 BT 911 3@ & oy o faga ofem =nfd 2
6 =6.0 x 108 W/m?2 —K*,
0.73W.
A = 1cm?
Ts=27°C = 300K
To=327°C =600 K
P = e A (600* — 300%)
=6x108x1x10%(6*-3*)*x108=0.73 W

Estimate the temperature at which a body may appear blue or red. The values of Amean for these are
5000 A and 7500A respectively. [ Given Wein’s constant b = 0.3 cm K |

I A9 BT IFAM g O R awg el a1 ot g <<t 81 g7 ferd o, @H9: 5000 A Td 7500
AR [fear w1 @ 99 &1 fAudie b= 0.3 cm K ]

6x103K; 4x 103K

Molue = 5000 A°

Am x T = constant fa@ = b

ARed = 7500 A°

Tblue=i= 0.375 =6x 10K
Appe %10

Tred= b 03 =5 =4X103K
ey 7.5%10

A copper rod (initially at room temperature 20°C) of non-uniform cross section is placed between a
steam chamber at 100°C and ice-water chamber at 0°C.

Conducting rod
100° 0°
Steam Ice Water
Chamber SB Chamber
[
A
" dQ) . . :
(A) Initially rate of heat flow o will be (p) maximum at section A
dQ) . . :
(B) At steady state rate of heat flow o will be (g) maximum at section B
: dT . . .
(C) At steady state temperature gradient o will be (r) minimum at section A
X
(D) At steady state rate of change of (s) minimum at section B
temperature (%} at a certain point will be (t) same for all section
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Ans.
Sol.

Sol.

IFARY AR FIC &FHA B TP A9 DI B8 (IR™ H HR & qrgdE 20°C WR) BT 94 & Hs (100°C
W) TAT TH—I BIS (0°C W) S I @ T § —

Conducting rod
GIGES))
100° 0°
Steam ! Ice Water
Chamber B Chamber
SR Cl| (gw—urit &1
PSS A PIs)
(A)umﬁmmmaﬁa‘%(%} =Ll (p) 9T A R ifdrawmaH
(B)meﬁmmﬁ(%jﬂghﬂ (q) 9T B R 37ferdmad
(C)W&a@nﬁww‘(?j‘ BT (r) 91T A ®R _FdH
X
(D) mrfl SR W dgHM # gRads @Y &) (s) W1 B WR <g1cH
ﬁﬂﬁ(%}ﬁr—gwg‘nﬁ (t) | Wt & forg |we

(@p,s, ()t (c)q,r (d)t
(a) Initially more heat will enter through section A due to temperature difference and no heat will flow
through section B because initially there is no temperature difference.

d
(b) At steady state rate of heat flow (—Q

] is same for all sections
dt

dQ dT dT 1 dQ
(c) At steady state —=kKA| — | Oor | — | = — | —
dt dx dx kA dt
ar | . . : , , : -
—— | isinversely proportional to area of cross-section. Hence is maximum at B and minimum at A
dx
(d) At steady state heat accumulation = 0
dT
So — = 0for any section.

(a) UR™ H 9T A { SIET ST Jd¥ XMW W= 91 FO SN AT B M T 9T A HH FH
areR et -

(b) T 3ra=eN TR S YATE &I X
wﬁwﬁzﬁﬁmgw

dt
(c) I sraven w® % = kA

dT dT
_— m _—
dx ‘ dx

1 (@j
i e

, FIIRRT BIC &Fhel B FHAUNRN € | 3Hch: HohaH B UR M A AW & |

(d) ﬁuawwwmm 0

dt =0 fdl ft e a7 & fou
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1. (C) 2. (A) 3. (B) 4. (C) 5. (C) (D) 6. (B) 7. (A)

(C) 9. 7 minutes ff=e 10. 9

1=

Three very large plates of same area are kept parallel and close to each other. They are considered as

ideal black surfaces and have very high thermal conductivity. The first and third plates are maintained
at temperatures 2T and 3T respectively. The temperature of the middle (i.e. second) plate under steady

state condition is

I 98T S91 wic, T &9hd TRIER &, FAGR 9 U6 g & I A TR} § | STP] A6 —H —qd8
A 3R ITH! HHT AT 980 AP © | Ul 3R AR <l I HA: 2T AR 3T A0 R

AT B | XS Saven 19 B (i gER)) wie & amHE B |

65\t o7 i (97
WS e e

3T T 2T

Sol.

\4
A\ 4

[IT-JEE-2012, Paper-1; 3/70, —1]

(D) (97)¢ T

In steady state energy absorbed by middle plate is equal to energy released by middle plate.
Wl R W A Ufgd! gRT AT FH dI &7, Ifoid S & &R & JI ©

GA(BT)* — 6A(T')* = GA(T)* — GA(2T)*
(BT)* = (T)*= (T')* - (2T)*
2Ty = (16 + 81) T*

1/4
P (@)
2

AN Resonance”®

Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 \




Sol.

Ans.

Parallel rays of light of intensity I = 912 Wm™ are incident on a spherical balck body kept in
surroundings of temperature 300 K. Take Stefan-Biltzmann constant ¢ = 5.7 x 10 Wm™2K™* and
assume that the energy exchange with the surroundings is only through radiation. Th final steady state
temperature of the black body is close to: [JEE (Advanced)-2014, 3/60, —1]

T&H TATHR HiOHI(black body) ®I 300 K TT9HM dTel Irareaxel 3 @1 &1 8| 39 W UHY & AR
oo, forrasr fgar 1= 912 Wm2 g, mufad 8 | RIed dieeodd fadi® 6 = 5.7 x 10 Wm 2 K* &1
A ofdR I8 AFd 8 [P ol Pl deH Y % Ao gR1 &1 81 @ 8, Hire &1 womdl smawen |
TTTHM ST 8§

(A*) 330K (B) 660 K (C)990 K (D) 1550 K

Ans. (A)

In steady state il sraverm #

InR*=c (T*-T,) 4nR?

= I=c(T*-T,)4

= T4- T, =40 x 108

= T4 —81x108 = 40 x108

= T4=121 x108

= T~330K

A human body has surface area of approximately 1m2. The normal body temperature is 10 K above the
surrounding room temperature To. Take the room temperature to be To = 300 K. For To = 300K, the

value of oT; = 460 Wm= (where o is the Stefan-Boltzmann constant). Which of the following options

is/are correct ? [JEE (Advanced) 2017 ; P-1, 4/61, —2]
(A) If the surrounding temperature reduces by a small amount ATo << To, then to maintain the same
body temperature the same (living) human being needs to radiate AW = 46T AT, more energy per

unit time.

(B*) Reducing the exposed surface area of the body (e.g. by curling up) allows humans to maintain the
same body temperature while reducing the energy lost by radiation

(C) If the body temperature rises significantly then the peak in the spectrum of electromagnetic
radiation emitted by the body would shift to longer wavelengths

(D) The amount of energy radiated by the body in 1 second is close to 60 joules

AT IS &% o 1m2 BT § AMd INR $T qI9EE URIw & o | 10 K 3 B B

aRae AEE To = 300 K 8, 9 9RIW dAM & o 6T, = 460 Wm2 g T8l o RIhTH—dIegotdT

fraai® (Stefan-Boltzmann constant) 2 | 71 % &9 1 (}) B2 W& 8/8 ?

(A) aRIY ATHE 3R ATod Tl 8 (ATo << To) T9 A IXR BT ATGAT BT IR IR & foIg

AW = 46T AT, 1fdF Hoii AfeRa o gt 2|

(B) TSI & F%e TeM (S : RIge W) A AMT o TRR ¥ fAfsRa $oit e ® wd o IR @
IO SR aRd B |

(C) A& IRR & ATUAM H 7R Aid gig 81 a9 o1 guar fAfeso Wagd & Rrer a3 2 (the
electromagnetic spectrum) <8 TR A& &) MR fazenfig B B |

(D) A IR | 1 dave F Mwedd RAfERT st 60 S (60 joules) 2 |

(B)
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Sol.

4.xn

Sol.

(A) Since the temperature of the body remains same, therefore heat radiated by the body is same
as before. (W1 = caT* = ca(310)*)

(B) W o« Area
If exposed area decreases, energy radiated also decreases.

(C) amT=Db =N T i

(D) (W1 = caT* = ca(310)*%)
Since itis given that 6T, =460 Wm™
Hence, ca(310)* > 460 Wm
So (D) option is wrong

(A)  IfF 9T IR F AOEE H Bis gRIT Te1 B | 3AfGY IRR B gRT fadaa Sl a8
(W1 = caT* = ca(310)*%)

(B) W
Ty 3R UK &5%hel TS, 1 A9 & ¥RR A AaRd Sot sl |
(C) amT=Db =N T i

(D) (Wi =caT*=ca(310)*
g% g8 faar w8 oT; =460 Wm2
37d: a(310)* > 460 Wm2
gaferg (D) fAwed Tad 2 |

If a piece of metal is heated to temperature 6 and then allowed to cool ina room which is at temperature
0o, the graph between the temperature T of the metal and time t will be closest to :

I &g & TP CHs P AUAH 0 TP T a1 Sar g 3R R e v 4, fS59ar a1 0o 8, ST 8F
fean S 2, 99 o1g @ AvEE T oIk Wt 3 I U 9 AdYd 9HIY ©
[JEE-Main 2013, 4/120,-1]

(6] t —> o) t—>
(CY ;\\ @) L
O t—>

According to Newtons cooling law option (C) is correct Answer.

eq & Nddd & 79 & aR Qe (C) 98 SR 7|

An incandescent bulb has a thin filament of tungsten that is heated to high temperature by passing an
electric current. The hot flament emits black-body radiation. The filament is observed to break up at
random locations after a sufficiently long time of operation due to non-uniform evaporation of tungsten
from the filament. If the bulb is powered at constant voltage, which of the following statement(s) is
(are)true? [JEE Advanced 2016 ; P-1, 4/62, —-2] [HT-RA][103]
(A) The temperature distribution over the filament is uniform

(B) The resistance over small sections of the filament decreases with time

(C*) The filament emits more light at higher band of frequencies before it breaks up

(D*) The filament consumes less electrical power towards the end of the life of the bulb

T AU dod & SIREA v $I [Agd URT & Yare | S dUEE R IRE PR W SRS v HIOTHT
fafe=or (black-body radiation) ST w1 & | I8 <@ 71 & & ofd 999 & WA & 918 e a=g A
A ITHIAROT B BRI T fHAl N S W e O[T © | IfT g9 B g ufdm wa ReR dleedn W
N Y 2 @ ffolea § @ s9A/PN dUH a9 B/ © ?

(A) T TR ATIHH HT a1 7o F9H 8

(B) I & BIC WM &1 IR WY & A1 HH &Ial ol &

(C*) e & Ugd d=g S Mg ucel (high frequency band) &1 UHTe Ugdl & SITQT ST Rl &
(D*) =g ST MY & M T § A fagqa wfed &1 TIRT e ®
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Ans.
Sol.

6.=

Sol.

7=

Sol.

(CD)

Towards the end of the life filament will become thinner. Resistance will increase and so consumed
power will be less, so it will emit less light. Temperature distribution will be non uniform. At the position
where temperature is maximum, filament will break. Black body radiation curve will become flat so the
filament consumes less electrical power towards the end of the life of the bulb.

fhemic RRT @1 RS Idel 81 Sl 2 | 39 BRI UNIY 9odl & a1 Il I $9 8l | o/ I8 HH
THTe I HRAT 2 | ATIAE fIaR0T rqAwy 8l 2 | 98 Rofd S8t R ame s1ffreas 8ian 8 | 98t |
fhamic e Wil B | R fAfeRer 9% F9Fdd 81 ol § | s 9 @ Sifow 9wy § fhanic a4
faga wfed =9 @=ar 2|

=

Comprehension # 2»

A body cools in a surrounding of constant temperature 30°C. Its heat capacity is 2J/°C. Initial
temperature of the body is 40°C . Assume Newton’s law of cooling is valid. The body cools to 38°C in
10 minutes.

30 °C fgd AIUMM & aAERY § TS 9% SUSl BRil B | ST gIRar 2J/°C B | a%g BT URM™EG qTIHH
40°C 2 | 911 f& =1 &1 Nde= &1 w78t 77 giar 2| 9%g 10 fiFe # 38°C a@ svel el 7 |

In further 10 minutes it will cool from 38°C to :
3Tt 10 fise # g8 38°C A 71 @19 d&% 3vSr & gl —
(A) 36°C (B*) 36.4°C (C) 37°C (D) 37.5°C
We have 0 — 0s= (0o — 0s ) e
where 0o = Initial temperature of body = 40°C
0 = temperature of body after time t.
Since body cools from 40 to 38 in 10min, we have

38-30=(40-30)e k1™ v (1)
Let after 10 min, The body temp. be 6
0-30=(38-30)e*" o (2)
1 8 10
Qgives —=—,0-30=64 = 6=364°C

() 0-30 8
B9 SMd & 0—0s= (00— 0s) e™
Sl 0o = a¥g BT IR qUEE = 40°C
0 =9¥] BT t FHY UL YA .
9fd a%g 40 ¥ 38°C T 10 fide # 3L Bl &, ofh:

38 — 30 = (40 — 30) e~ 10 o (1)
AT 10 e e, a%g &1 AI9HE 0 81 ST §
0—30=(38-230)e*1 o (2)

0§ 8 10 4 30-64 = 0=364°C
(2)  0-30 8

The temperature of the body in °C denoted by 6 the variation of 6 versus time t is best denoted as
¥ BT °C H AU 0 gRT WeRid B 0 &1 999 t & |1 yRIdT &1 Wl Jazi §

40'C 40°C 40°C
1 1
0

0
30°C 30°C

0

40C

1\

0

(A¥) ! t—> (B) ! t—> (C) t—> (D) (0,0)l t—>
Temperature decreases exponentially.
qY =R =6 "edl § |
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8.»

Sol.

Ans.

Sol.

10.=

Sol.

When the body temperature has reached 38 °C, it is heated again so that it reaches to 40°C in 10
minutes .The total heat required from a heater by the body is:

T g% BT ¥ 38 °C UgTAT © I SHDI GaRI 39 UPR T Hxd © & 61 aawd 10 fise 7 40°C &1
ST § A1 9%g b o Ee} | U g & B —

(A) 3.6J (B) 7J (C*)8J (D)4 J

During heating process from 38 to 40 in 10 min. The body will lose heat in the surrounding which will be

exactly equal to the heat lost when it is cooled from 40 to 38 in 10 min, which is equal to ms A6 =2 x 2
=4J.

During heating process heat required by the body = m s A6 =4 J.

.. Total heat required = 8 J.

38 W 40°C T% 10 faFie 3 ¥ &= & SR, I dERY § HH1 &7 B 51 {6 10 e § 409 38°C
q® SUSl B H IR ST & SRR 81M, O ff ms A0=2%x2=4J & RER 2|

T FRA B SRM 9K B ol TP S =m s A0 =4 J.

o @A IMaTIDH HHT = 8 J.

A liquid cools from 70°C to 60°C in 5 minutes. Find the time in which it will further cool down to 50 °C, if
its surrounding is held at a constant temperature of 30°C.
e g9 70°C | 60°C I 5 e # <1 811 B | 98 99F o1d S R I 8k 50°C a&% ST &Il § |

afy s9® R (ardmaRen) &1 9 30°C W 9d @1 91T B |

7 minutes fA7ie
70-60 _ 70+60_30}
5 2
%= K [65 — 30] (i)
Now arg 20=%0 =K [65—-30] ...(i})

Dividing equation (i) and (ii)
JHBIOT (1) F (ji) 91T <9 W
t 35

5 25
T= Zx5=7min
5

Two spherical bodies A (radius 6 cm) and B (radius 18 cm) are at temperature T+ and T2 respectively.
The maximum intensity in the emission spectrum of A is at 500 nm and in that of B is at 1500 nm.
Considering them to be black bodies, what will be the ratio of the rate of total energy radiated by A to
that of B ?

3 MeareR favg A (Brsar 6 cm) @2 B, (a1 18 cm) &we: Ty @1 T AUAE W | S99 IS&fid
QWagh B AfdwHaH figdr A & forg 500 nm &R g2 B & fog 1500 nm R 8 | 39 el &1 et A
BT, AT BY §{d SHoll Scduid $I U RIT BT 2 [JEE, 2010, 3,/163 ]
Ans. 9
(Am)B = 3(Am)a
= Ta=3Ts

E1 = 4n (6)2 6Ta* = 4n(6)? (3Ta)*

Ez = 41 (18 o Te?
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1.

Ans.

Sol.

A metal is heated in a furnace where a sensor is kept above the metal surface to read the power
radiated (P) by the metal. the sensor has scale that displays logz (P / Po), where Po is a constant. When
the metal surface is at a temperature of 487 °C, the sensor shows a value 1. Assume that the emissivity
of the metallic surface remains constant. What is the value displayed by the sensor when the

temperature of the metal surface is raised to 2767 °C.

[JEE Advanced 2016 ; P-1, 3/62]

TP g1 B Wce! H TRA PR gU S9! fAfHRr wfad (P) B &g & SW I Y TP WS (sensor) A
g B | HIGd BT logz (P / Po) BT Uedl &, Jef Po Tdh ReRi® © | Wd €1 &1 argd 487 °C 8 A1 HI&d
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9
logz & =1
PO
P1
therefore gafer, —- =2
Po

according to steffan's law I%a & g8 gRT

LT, 487+ 273
& = P2 =44
P, 2P,
P_2 =2 x 44
PO

logz :Z—z = log2 [2x44]

=log2 2 + logz 4*
=1 +logz 28
=1+8

=9

&_[LT _(2767+273
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