Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2021

Resonance” PHYSICS

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A1 TO A2

DPP No. : Al (JEE-Main)

Total Marks : 65

Max. Time : 44 min.

Single choice Objective ('-1' negative marking) Q.1 to Q.19 (83 marks, 2 min.) [57, 38]

Match the Following  (no negative marking) Q.20 (8 marks, 6 min.) [08, 06]
ANSWER KEY OF DPP No. : Al

1. (A) 2. © 3. © 4. (A) 5. (B) 6. (D) 7. ©

8. (A) 9. (D) 10. © 11. (© 12. © 13. (A) 14. (B)

15. (A) 16. (C) 17. (B) 18. (A) 19. (B)
20. (@ —>Q,(b)>P,(c)>R, (d)—>Q, (€)—>Q

1. Convert 18 degree into radians.
18° %I STT # Il |
T T T 18
A*) —rad B) — rad C) —rad D) —
()lo ()180 ()18 ()n
Sol. = 18x—— =" rad.
180 10
2. sin 300° isequalto  sin 300° SRTER & —
(A) 1/2 (B) -1/2 (C» —% (D) \E
Sol. sin 300° = sin (360 — 60) = — sin 60° = —%
3. Ifsine=% , then cos 0 will be - 3f¢ sin@ = % , 81 @I cos 6 & A B -
8 4 2\2 3
A) +— B) +— CH +—— D) £—
(A) 9 (B) e (CY 2 (D) "
Sol.  cos 0= y1-sin?0 = /1—% = i%
4, Value of sin (37°) cos (53°) is - sin (37°) cos (53°) &1 A1 ¥ -
9 12 16 3
A*) — B) — C) — D) —
()25 ()25 ()25 ()5
Sol. sin 37° x cos 53° = 3 X E: 9
5 5 25
5. sin (90° + 6) is -
sin (90° + ) BT © -
(A)sin6 (B*) cos 6 (C)—cos 6 (D) —sin 6

Sol.  sin(90° + 6) =cos 6
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Sol.

9%

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

sec (m+0)=
(A) coso (B) tan6 (C)seco

Value of tan225%is:  tan225° &1 919 & —

1
(A) V3 (B) —= (€ 1
NE)
tan 225° = tan (180 + 45) =tan 45° =1
sin (750°) =
1 1
A¥) = B) —-— Cc)o0
(A%) 5 (B) 5 ©
&
cos| — | =
6
1 3
A) = B) - — C)o0
(A) 5 (B) 5 ©
Value of sin15°. cos15° is: sin15°.cos15° &1 H14 & :
(A) 1 (B) 1/2 (C*) 1/4
sin 15° cos 150 = N30 :%

If y = eX. cot x then % will be Hﬁy:e".cotx?ﬁﬁ% B —
X X

(A) e*cot x — cosec®x  (B) e* cosec?x (C*) eX[cot x — cosec?X]

y=¢e*. dy cot x
dx

dy

dx

= e* (—cosec?x) + cotx eX

= e* [cotx — cosec?X]

= e*(cot x) + cot x £ ()
dx

Equation of straight line is 2x + 3y = 5. Slope of the straight line is :
TS T BT FHHROT 2x + 3y = 58 A1 ARl NI T Gl & —
(A) 3/2 (B) 2/3 (C* =2/3

y=— 2/3x+5/33ﬂ =-2/3
dx

Alter: y=mx+c
(ST1 slope) m = —-2/3

Double differentiation of displacement w.r.t. time is :

(A*) acceleration (B) velocity (C) force
faveroe Afdw &1 999 & AN fgeadmer (] IR dHe) Bl & —
(A*) RO (B) a7 (C) 9«
dx _ d’x _ .
— =V = —- = acceleration TR
dt dt
jx3dx is equal to : Ix3dx BT A9 BT :
4 4
A) 3% By X 4c c) X
() 3 (B 5+ © %

4

jx3dx = XZ+C

(D*) — sec 0

(D) -1

Ng

®) =

(D%

&

(D)

&

e
2

(D) e*cot x

(D) =312

(D) none of these

(D) P1% el

(D) 4x3

AN
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15.

16.=

Sol.

17

Sol.

18.

19.

Sol.

20.=

Ans.
Sol.

j25in(x)dx is equal to :

IZSin(x)dx BT 79 1T :

(A*) —2cosx + C (B) 2cosx +C (C) -2 cosx (D) 2 cosx

dx

Find SITd &1 I .
ax +

(A) log(ax + b) + C (B)alog(ax+b)+C (C*C+ éloge(ax +b) (D) %Ioge(ax +b)+C

j dx =iloge(ax+b)+C.
a

ax+b

If y = x2sin(x%) , then .fydx will be :

IfT y = x2sin(x3) , & @ .fydx BT HE B :

(A) —cos(x®) + C (B*)

y = x2 sinx®

(— Cozxz J+C (C) cos(x®) + C (D) (co:x3j +C

sz sinx®dx letu=x® = du=3x2dx

sinxdx
73

_1 (~cosx) + C=— lcosx3 +C
3 3

27
Evaluate #M A &I IZsin(x)dx
0

(A% 0 ®) % © % (D) 2

nl2

Value of jcosSt.dt is
0
2
A) = B*
(A) 3 (B%)

/2 . /2
_[ cos3t dt = {M} =
5 3

0

Match the following columns :

(a) sin 37°

(b) cos 127°
(c) tan 307°
(d) cos 307°

(e) cos (-53°)

1
3
n/2

j cos3t.dt &1 719 8 —
0

1 2 1
- © -% © 3

1 -1
— [-1-0]= —
3[ ] 3

=1 @1 gafera g —

-3
(P) =

Q)

o w

(R) -

w|

(S)

Alw w|s

M

(@—>Q, (b)>P, () >R, (d)—>Q,(e) > Q.

(a) sin37° = 3/5

3

(b) cos127° = cos(180° — 53°) = — c0s53° = “

Since, co0s(180° — 6) = — coso

(c) tan307° = tan(360° — 53°) = —tan53° = —%

(d) cos307° = cos(360° — 53°) = cos53° = 3/5

(e) cos(—53°) = cos53° = 3/5

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

Resonance” \_PHYSICS /

DAILY PRACTICE PROBLEMS

NO. A1 TO AK

Course : VISHESH (01JD to 06JD)

DPP No.: A2 (JEE-Advanced)

Total Marks : 41 Max. Time : 33 min.
Single choice Objective ('-1' negative marking) Q.1to Q.4 (3 marks, 2min.) [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.9 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.10 to Q.12 (4 marks 5min.) [12, 15]

ANSWER KEY OF DPP No. : A2

1. c) 2 (B) 3. (D) 4. (C) 5. (B,C,D) 6. (C,D)
7. — 6m/s? , 6m/s? 8. 3m/s 9. 6m 10. 15i +20j 11. 3 km north
12. 5,10
1. The displacement vector of the particle if it moves from A (3, 4, 5) to B(4, 5, 6) is
afs &1 A (3, 4, 5) 9 B(4, 5, 6) % Tordl 2 Al SAGT favemya |fder grm —
(A)31+4j+5Kk (B)4i+5]+6K CHi+] +k D)3i+5] +Kk
Sol.  Position vector of A , OA = 3i+4]+5k
Position vector of B , OB = 4i +5] + 6k
Displacement vector AB = OB -0OA
= i+j+k
A, OA g Refy wfew = 37 +4] 5K
B, OB &I Reifd wifewr = 4i+5j+ 6k
favenmos Afeer AB=0OB-0OA=i+j+k
2. A particle is moving with speed 6 m/s along the direction of A= 27+2]—I2 , then its velocity is :
I B 6 m/s ¥ e A=2i+2j—k & IR RN & A U BT AT BT
(A) (41 +2]—4K) units (B*) (4i + 4] — 2K) units
(C) (4i +4]—4K) units (D) (2i + 4] — 2K) units
3a Three forces P, Q and R are acting on a patrticle in the plane, the angle between P and Q & Q and R

are 150° and 120° respectively. Then for equilibrium, forces P, Q and R are in the ratio
T IA P,QIRUP B IR UH dcl § HRRA &, PIQ ® HeJ PHI01150°T Q R & #e HIvT 120° § T

|rrERe & fog P, Qa4 R & 31uid & —
(A)1:2:3 (B)1:2:\/§ (©3:2:1 (D*)\/§:2:1

AN
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Sol.

4=

Ans.

Sol.

©) o

— X

R
"P

The particle is at rest under action of forces P, Q and R.

P, Q@ RIcl & J9d § HUT faRM W 2.

Qsin60°=Panddel Qcos60°=R = P=Q and T 2R =Q

2
N

If A and B are two non—zero vectors such that |A+B| = [A=BI 4ng |A| = 2|B| then the angle

between A and B is:

Ifd AR B T 3R ARTI s USR 2 5 |A+B| = |A;B| dem |A|=2|B| @ ASRB®
I BT BT 2—
(A) 37° (B) 53° (C*) cos™(-3/4) (D) cos™(—4/3)

Given vector sum of 4 vectors a+b+¢ +d =0, which of the following statements are correct :

(A) a, b, ¢ and d must each be a null vector

(B*) The magnitude of (a + ¢ ) equals the magnitude of (B 4+ a)

(C*) The magnitude of a can never be greater than the sum of the magnitude of b, ¢ and d.

(D*) b + ¢ must lie in the plane of a and d if a and d are not collinear, and along the line of a and

d, if they are collinear.

fear T ® a+b+c+d=0 1 = § I BT TE 2 |

(A) a, b, ¢ qUTd YAS I Al & |

(B*) (& + ¢) &1 URHA (b + d) ® URH & &=T&R BT |

(C*) & &1 UREMT b, ¢ 3R d & gRHT & A7 A Afdp & & Febar 2|

(¥ afe a @ d Rad T 2 A b + ¢ BA;M a T2 d & da & a1 IR WaPd 8 1 a qur d A
faem & g

All statements except (a) are correct.

(@) @ Tl G BT T B .

The magnitude of the displacement is equal to the distance covered in a given interval of time if the
particle.

(A) moves with constant acceleration along any path

(B) moves with constant speed

(C*) moves in same direction with constant velocity or with variable velocity

(D*) have acceleration and velocity in same direction.

U QU gU AHITRRIA ¥ R &1 aRHAT0T O &1 Ty ¥ b SRR 8 A BT

(A) 3R @R | fH=ft Y gt 7 wferefiar 21

(B) 3R @TeT & TIferefiet 2 |

(C*) T Qe # /R 991 1 =W 971 | AfeRia 2 |

(D*) I 9 @ROT HI e T @1 B |

To have distance equal to magnitude of displacement the particle has to move in same direction in

straight line path.
X faReue & URAT & RMER E@H & (o BT FAE QM H AR @1 & e a8 =1y |

AN
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COMPREHENSION

8. =

Ans

10.=

Ans.
Sol.

11.

Ans.

Sol.

12. =

Ans.

At time t the position of a body moving such that its position varies with time and is given by
s=t3—6t2+9tm.
Bl temr W fFd a%g & Ry 90 & |1 ggerdl & d20 s=3- 622+ 9t m A & &Rl 2

Find the body’s acceleration each time the velocity is zero.
A% BT RO GAD FHI WR S BRI, S 9T G E |

Find the body’s speed each time the acceleration is zero
TS 99 W AT A BRI, 59 I« BT @R YA 8 |

Find the total distance traveled by the body fromt=0tot=2
t=0Wt=23 1T BT gRT T B T G AT B |
(7) —6m/s?, 6m/s? (8) 3m/s (9) 6m

If & = 3i+4] & b=7i+24] then find the vector having the same magnitude as b and same direction
as a is :

If a = 3i+4] 9 b=7i+24] o 98 ARew M AW Rigd1 aRATT b & R 9 fzn a & R
E

15i + 20j
Let T =3Ni+42]
Now, (3L)2 + (4A)% = 72 + 242 =N A=5 T =15i +20j

A sail boat sails 2 km due East, 5 km 37° South of East and finally an unknown displacement. If the
final displacement of the boat from the starting point is 6 km due East, the third displacement is

Wm—cltrga‘r2kmqﬁ.?5’r3ﬂ?ﬁ»—\’37°1€fﬁaﬁwaﬂsﬁ?5kmaﬁ?ﬁﬁwwﬁwwaﬂ?ﬁ

21 I 3T H 1@ &1 fIRee IRfAe fdg @ gd 1 &R 6 km 81 a1 Ir=ra favee 2 |
3 km north.

N
N E

37°

S
D, =2i
D2 = 5cos37 i +55in37(])
D3="?
D=6i

Ds=D-D1-D2
:6?—2?—5xi?—5x§].
5 5

Find the magnitude of the unknown forces X and Y if sum of all forces is zero.

gfe QAT gl &1 AT I B A, A gl X Y D gRHATT FId BRI —
5
y
90°
53"

90°

10
(5, 10)

AN
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Sol.

5 | y
I
|
I
53° 370 _
10
=0
= X +5c0s53° -y cos37°=0

= x+3—%:0 = 5x+15-4y=0

ZFy =0
10 —55sin53° -y sin37°=0

= 10-4-Y -056=N - y=10
5 5
x=5

TARGET : JEE (Main + Advanced) 2021

Resonance” PHYSICS

Educating for better tomorrow

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A3 TO A4
DPP No. : A3 (JEE-Main)
Total Marks : 61 Max. Time : 40 min.
Single choice Objective ('-1' negative marking) Q.1 to Q.19 (83 marks, 2 min.) [57, 38]
Multiple choice objective ('-1' negative marking) Q.20 (4 marks, 2 min.) [04, 02]
ANSWER KEY OF DPP No. : A3
1. (A) 2. (B) 3. (D) 4, (B) 5. (D) 6. (B) 7. (B)
8. (A) 9. (© 10. (A) 11. (A) 12. © 13. (B) 14. (B)
15. (B) 16. (A) 17. (A) 18. © 19. (D) 20. (A)
1. A particle moves in a plane from A to E along the shown path. It is given that AB =BC = CD = DE = 10
metre. Then the magnitude of net displacement of particle is :
FRATTAR U ®u1 {60l @oaa 4 U AW E & sgfeer Ifd exar 2| f&am 1 8 AB =BC =CD =DE =
10 HIeR, 99 B & Fol fAReMus 1 gRHAT B |
D
108°
E 108° =
108°
A B
(A*) 10 m (B) 15m (©)5m (D) 20 m
Sol.  Given figure represents a regular pentagan so magnitude of AE = 10 metre.

e o o wwueS ®1 < § o AE & uRHT 10 m & |

AN
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Sol.

Sol.

Sol.

A car covers a distance of 2 km in 2.5 minutes. If it covers half of the distance with speed 40 km/hr, the
rest distance it shall cover with a speed of:

Th HR 2 km B T 2.5 e § T Sl 2| IfQ SR M g 40 km/hr B A1 | T IR AT WAl
et & e A | T BRI |

(A) 56 km/hr (B*) 60 km/hr (C) 48 km/hr (D) 50 km/hr

time taken by car to cover first half distance.

g 3Nl T T B § BR gRT foran 1 |9y

=1 hr = 1 x 60 min = 1.5 min.
40 40
Remaining time =1 g3 WA = 2.5 - 1.5=1 min.

required speed 3TITIPH dATcl= 11 km

=60 km/hr

A clock has a minute-hand 10 cm long. Find the average velocity between 6.00 AM to 6.30 AM for the
tip of minute-hand.

a9 31 e drell g @ @=s 10 cm g | 9 drell g8 & ®IF &1 AN 97 6.00 AM ¥ 6.30 AM &
I w1 BT |

(A) 22 cm min-t (B) 2 cm min=t (©) = cm min-t (D% zcm min-t
21 21 21 3

From 6:00 AM to 6:30 AM
displacement of tip of minute hand
=2x10cm =20 cm

20 cm 2 -
= —cmmin—.

Hence, average velocity = -
30min 3

6:00 AM ¥ 6:30 AM d%
fie @1 g8 & dic &1 favenus
=2 x10cm =20 cm

o s am = 20 cm B gl
30 min 3

A particle travels from A to B path shown in figure, then the displacement of particle is :

TP HUT T | SR T U & Agfes AW B Wl B, 99 HUT Pl IR B :
9

5
10 6 4 8
3|
A
(A) 242 m (B*) 42 m (C)52m (D) None of these S9H & @13 &
9

AB = 4% +47 = 42.

AN
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5»

Sol.

Sol.

A semicircle of radius R = 5m with diameter AD is shown in figure. Two particles 1 and 2 are at points
A and B on shown diameter at t = 0 and move along segments AC and BC with constant speeds u: and

. u . . . .
uz respectively. Then the value of —X for both particles to reach point C simultaneously will be :
u

21 AD 3R 351 R = 5m &1 3fgg< 7 4 yeRid 81 t=0 99 R 9 & fdg Ad B R a1 &9
1 3R 2 yeRid & Sl AC 3R BC U & 3rfe fud o ui 3R ux & 7IfiME 8 @9 g C d% ts |1y

TR @ R A T @ A BT U L T WA B

u,
C
2
1A<— 2m->B D
W 22 ® 22 © 22 () \E

From geometry (SITfdt 1) BC = 4m and (21m) AC = 2\/5 m.
AC_BC . u_AC_25
u u, u, BC 4

A particle is moving in a circle of radius r with speed v as shown in the figure. The magnitude of change
in velocity in moving from P to Q is :

T HO7 r 51 & g9 H v Ard | oA 2| (fFF <Raw) P ¥ Q @@ e | 99 uRadds w1 afRHTT 81

Q
A@ =]
(A) 2 v cos 40° (B*) 2 v sin 20°
(C) 2 v cos 20° (D) none of these SWRIaT H ¥ PIs &l

< < 2 2
[V, V| = V2 V2 - 2v,v, cos

= V2 +V? - 2V2 cos40°

= J2v[(1-cos409)
= J2v(\/2sin209)

= 2v sin 20°

AN
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Sol.

Sol.

The instantaneous velocity of a particle is equal to time derivative of its position vector and the
instantaneous acceleration is equal to time derivative of its velocity vector. Therefore:

(A) the instantaneous velocity depends on the instantaneous position vector

(B*)instantaneous acceleration is independent of instantaneous position vector and instantaneous
velocity

(C) instantaneous acceleration is independent of instantaneous position vector but depends on the
instantaneous velocity

(D) instantaneous acceleration depends both on the instantaneous position vector and the
instantaneous velocity.

foreft ®o1 @1 arerfdre 9 Rafd Afesr &1 97 @ A1 s[adad © AR dreIfdre @Rl 99 Afew &1 9H
P A1 AAHAT § Al —

(A) arerfOrs 97, arerfdres Rafy afder = R @var 2

(B*) drcerfores w@Rot, aretfore Refa afeer ik drerfors a1 9 w@a= 2|

(C) amerfdres wRv, arerfores Refd wfder w @1 AR 981 v @ weg arcefors 91 W AR aw=ar 2|

(D) drerfored wRoT, Arerfdres Rerfa wfer iR qreaferd 91 1 o= R avar 7

v isindepdent of T . (A) is false.
V, T 9 W@dd 2. (A) 3N B

(B) Let V=i

Thends, a=0

So, @ is indepdent of v

So, Bis true

aa;, a.v | wWdH 2.

T BEA B

=

Note: Ifafe r =e'i, \7:%:?

The velocity of a car moving on a straight road increases linearly according to equation, v = a + b x,
where a & b are positive constants. The acceleration in the course of such maotion: (x is the distance
travelled)

(A*) increases (B) decreases (C) stay constant (D) becomes zero

A e W el SR &1 97 W $Y F, v =a + bx,  @we PR F=ar g, S&f a A1 b &S
e 21 39 I & SRM ©RO &1 A9 (X T 9 ©)

(A*) 95T B | (B) ®red ® | (C) foua <& B (D) 3 B Ol & |

V=a+ bx

(V increases as X increases)

(X® 981 & I X g1 B)
dv _, dx

dt  dt
hence acceleration increases as V increases with x.

Id: TRYT godl 8 Hife V, X d A1 gl 2 .

= bV

A boy starts running from rest with constant acceleration. If he covers a distance of Si in the first
10 seconds and Sz in the next 10 seconds, then choose the correct option.

Uh APl faRMEwl A FId @R gRT I UR™ &Rl © | e 98 U'el 10 sec W Si T Tl 3T
10 sec H S X TF AT B A1 He! fdbed BT ahq DI |

(A)S2=S1 (B) Sz =2S: (C*) S2=3S1 (D) S2=4S1

AN
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Sol.

10.

Sol

Hindi

11.»

1
S, = Ea(10)2

1 2
S,+S, =32a(20)

=S, = SX%a(lo)2

LS

. =3
S,

Each of the four particles move along the x axis. Their coordinates (in meters) as function of time (in

seconds) are given by

TR TIS U1 x 3 B e Telia ® 59 fFdemd (Wex 4) 999 & Bod & wu § 9 UsRid ©
Particle @91 1 : x(t) = 3.5 - 2.7t3 Particle &01 2 : x(t) = 3.5 + 2.7t
Particle @97 3 : x(t) = 3.5 + 2.7t? Particle &1 4 : x(t) = 2.5 - 3.4t- 2.7 2

which of these particles is speeding up for t > 0?

DT BV t> 0 B oY IfGA™ a1l & s fasficr 711 2

(A*) All four (B) only 1 (C)only 1, 2 and 3. (D) only 2, 3 and 4
(A*) TRT | (B) ®ad 1 (C)daet 1,271 3. (D) ®ad 2, 37AT 4
Att=0

dx : g

—=0for particles 1, 2and 3and || >0fort>0

dt dt

2
and ((jj_)t(: — 3.4 m/s for particle 4 and ?JTZ( is negative fort> 0

Therefore for t > 0; ‘% is increasing in all.

t=0w

d?x

e >08l

o 1, 2 9 3 & fow ?j—)t(=0%amt>0$%m

dx d?x
e &0 4 B fog E=—3.4m/sa€mt>0$%m prey FUTHD ® |

dx

gafeg t > 0 & formw ; gt

i » forw gigar 2|

A body covers first % part of its journey with a velocity of 2 m/s, next %part with a velocity of 3 m/s and

rest of the journey with a velocity 6m/s. The average velocity of the body will be

Th g% AT BT gsell émzﬁ./ﬁ.éﬂﬁ,méﬂm3fh./®.a‘»ﬁnﬁamswum 69 A | T

PRA B | IF BT AT 97 FAT BT ?

(A*) 3 m/s (B) 1?1 m/s © gm/s (D) % m/s

AN
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Sol.

12.

Sol.

13. =

Let x be the length of whole journey . |1 TS BT FeT g1 X%l

— 3 —e—— 5 ———f— X ——>

A 2m/s é 3m/s é
. Total displacement
Average velocity = -
Total time taken
B faRemo
i I = >
forn rn B W

_ X _ 1 _ 18
x/3+x/3+x/3 £+}+i 34241
2 3 6 6 9 18

=3 m/s (A) Ans

6m/s D

A balloon is moving with constant upward acceleration of 1 m/s2. A stone is thrown from the balloon
downwards with speed 10 m/s with respect to the balloon. At the time of projection balloon is at height
120 m from the ground and is moving with speed 20 m/s. The time required by the stone to fall on the

ground after the projection will be - (g = 10 m/s?)

T TERT HW Bl R 10 @R 1 m/s? A Sl R8T & | U YR $I TR F Al HI 3R J&R S AqIoel
10 m/s @1 AT F BHT ST 2| YEUYT & GHT TSR B HE A Hdis 120 m B R a1 20 m/s B |

F8YY & fhael QX 91§ U@R S IR U5 — (g = 10 m/s?)

I 1m/s®

20m/sI

(A) 4 sec. (B) 5 sec. (C*) 6 sec.

With respect to balloon
120 m l 10 m/s, 11 m/s®

!

20 m/s, 1 m/s®
120 = —10t + 5t2
t?—2t—24=0
t = 6 sec.

The velocity - time graph of a particle is as shown in figure

v(in ms™)
19.6

2 4 6

time (in second)
(A) It moves with a constant acceleration throughout

0

(D) None of these 7% & &g &

(B*) It moves with an acceleration of constant magnitude but changing direction at the end of every two

second
(C) The displacement of the particle is zero
(D) The velocity becomes zero at t = 4 second

AN
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14.

Sol.

15.

Sol.

16.

17.

18.

foreft B &1 97 G 9% W ' —

v(in ms™)
19.6

0 2 4 6

time (in second)

(A) T8 T9eN g @R | e 2

(B*) I =N f9d aReTT & @ROT ¥ Tl & WReg @R B AR IAF I APHvS S 91 98 oIl B |
(C) ®v1 &1 favenus =1 B |

(D) ®OT BT ITt = 4 JHE R YA 2 |

At a particular instant velocity and acceleration of a particle are (—f+]+2|2)m/s and (3?—]+I2)m/s2

respectively at the given instant particle's speed is :
(A) increasing (B*) decreasing (C) constant (D) can't be say

<l fa919 &07 W BT BT I AT ©ROT HHI: (=i + |+ 2K )m/s FAT (30— j+K)m/s2R T T & Bl Bl
IR

(A) 93 & & (B*) ue & 2 (C) g ® (D) §B &l BT T
V=—i+j+2 Kk
a=3 1 - j+ 2 k

a.v=-3-1+2<0 hence 6 > 90° between a and v
so speed is decreasing

a . V=-3-1+2<0 =fp a NV & HHO>90° 2 |
I AT TS |

A particle has initial velocity, v = 37+4] and a constant force F= 47+3] acts on the particle. The path
of the patrticle is :

(A) straight line (B*) parabolic (C) circular (D) elliptical

Teh BT BT YR 97, V=3i+4] & Ud U a0 91 F=4i+3] U TR BRIG 2| BT BT 9 2
(A) TR T (B*) wRaerd (C) B R (D EEEHIEDN

(B)

For constant acceleration if angle between initial velocity makes an oblique angle with acceleration then

path will be parabolic. Here 6 = 90°
g «ror & fow afe aRMRIe 971 ©ROT & A1 Uh g BIvT 997G1 8 A U WRAAID B |

The position of a patrticle is given by, x = 3t> — 5 & y = 2t. Find the velocity vector of the particle.
Ful o RAfd x =32 —5dATy = 2t §RT &1 S 8 | BT BT 977 AR T B

(A" 6ti+2] (B)—6ti+2]j

(C)6ti—2]j (D) none of these 38 ¥ ®Ig -Tal

A particle moves in x-y plane according to equations, x = 4t> + 5t + 16 & y = 5t. The acceleration of the
particle will be:

& BT X-y TA H FHIBIO, X = 412+ 51+ 16 Ay = 5t & FJAR 7T HIAT © | HUT BT @=0T AT |

(A*) 8 m/sec? (B) 13 m/sec? (C) 14 m/sec? (D) none of these $TH | ®I3 a8l

A particle has an initial velocity (i.e., att = 0) of 37+4] (m/s) and an acceleration of 0.4i +0.3] (m/s?).
The speed of particle at t = 10 sec is :

T B B GRS 9 (AT t= 0 W) 3i+4] (M/s)? T @RI 0.4i+0.3] (M/s?) 81 t = 10 sec W
H BT AA B —

(A) 7 m/s (B) 7/ 2 mis (C*) 72 mis (D) 142 m/s

AN
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Sol. V=u+at when @ is constant
.. velocity at t = 10 sec.

o9 2 frgg 2 vV =u+at
t=10sec W 7T ¥ |
is Vv=(3i+4j)+10 (0.4 i+0.3 ])
= 7i+7]
v= T2 mys
19.w= 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 -
TH BV B &S F 60° BT TR 10 m/s &) a1l | W&fd fhar Sar @ @1 URfNe ara o el aret g
H foran o awg g8rm —
(A) lsec. (B) 1 sec. (C) /3/2 sec. (D% \/§/2 sec.

Sol. u c0560° 5, Vy = u sin60° — 10t
V2 = (u sin60° 10t)? + (u cos60°)

2 2 2
L (uﬁ—lot] L4
4 2 4
1043 3

= lOt—— = t=. —
2

20. If x = 31> — 8t + 5, find the velocity of the particle when position of the particle is zero.
Ife x=312—8t+ 5,79 o9 HU1 B R YA & Tq U1 B 97 A NI |

(A%) — 2 (B*) +2 (C)3 (D) none of these S7H & ®Ig &l

Resonance” \_PHYSICS /

Educating for better tomorrow D P P

DAILY PRACTICE PROBLEMS

NO. A3 TO AK

DPP No. : A4 (JEE-Advanced)

TARGET : JEE (Main + Advanced) 2021

Course : VISHESH (01JD to 06JD)

Total Marks : 44 Max. Time : 36 min.
One or more than one options correct type (‘—1’ negative marking) Q.1 to Q.4 (4 marks 2 min.) [16, 08]
Comprehension ('-1' negative marking) Q.5to Q.8 (3 marks 2min.) [12, 08]
Subjective Questions ('-1' negative marking) Q.9 to Q.12 (4 marks 5min.) [16, 20]

ANSWER KEY OF DPP No. : A4
1. (A.C,D) 2, (B,C.D) 3. (AB,C) 4, (AB,C) 5, (A)

6. © 7 i 8. () o. 14i + 48] 10.  2.25m/s 11.  30m
12. D=V xto=aont

l.» A particle moves with constant speed v along a regular hexagon ABCDEF in the same order. Then the
magnitude of the average velocity for its motion from A to :

(A*)Fis% (B) D is % () cis 12 ‘/_ (D*) Bis\v.
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Sol.

2.5

Sol.

T BT T A1 v TeYS ABCDEF & Qe |dM H¥ H T &R 8T 2 | 39! fd H B9 BT A
ITAY

(A*)FFIT:E%% (B)Dﬂ"cﬁ%% (C*)CW%% (D*) B dd v ¥

A B
= c Letside lengthis a AMT Yol & TS at |

E D
FronAtoB A Bd® V= dlspla.tcement = 2 _v (option D) (Rea D)

time alv
3
_ 2asin60 Za{ 3 .
FromAtoC AJCT® V= = = X2V (option C) (fdwea C)
(2alv) 2alv 2
A
283[,7600
A ’ c

> a
_ 2a 2v
V = = —

(3a/v) 3

FromAtoD AY D d®
from Ato F A9 F d&

V= 52 —v/5 (option A) (fiwea A)
7)
A—2—F

3
A particle is moving along x-axis such that its position is given by x = 4 — 9t + % where t is time in

seconds, X is in meters. Mark the correct statement(s) :
(A) Direction of motion is not changing at any of the instants
(B*) Direction of the motion is changing at t = 3 seconds
(C*) For 0 <t < 3 sec. the particle is slowing down
(D*) For 3 <t < 6 sec. the particle is speeding up
3

TP HUT x-3e] B Irgfael $9 USR Rid & f6 a9 Reafd x =4 -9t + %méﬁﬂé%a@itﬁmﬁ
2, xHier # 2 | 921 fadwedl &1 5949 Py |
(A) T o1 feem fsl it eor aRafda =12 2l 2 |
(B*) Ifar @1 f&=m t = 3 sec W) yRafid eril & |
(C*) 0<t<3secd foIg, HUT & ATl TS
(D¥) 3<t<6sec ® foTg, HUT B AT T

dx 3t?

V= —=0-9+
dt 3

v=t?-9
v=0% att=3 W
Also, 9T a=2t 8

The particle's velocity will be zero at t = 3 sec. where it changes its direction of motion. For 0 <t < 3
sec. v is —ve and a is +ve so particle is slowing down.

HOT Pl A t= 3 sec W I & | S8l A T BT fa=m gRafid el &1 0<t<3secd fog v—ved d
a +ve B 31 HIT P ATA T |
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3=

Sol.

Sol.

A stone is projected vertically upwards at t = 0 second. The net displacement of stone is zero in time
interval between t = 0 second to t = T seconds. Pick up the CORRECT statement.

(A*) From time t = T secondtot= 3T second, the average velocity is zero.
4 4

(B*) The change in velocity from timet=0tot = % second is same as change in velocity from t = %
secondtot = % second

(C*) The distance travelled from t = 0 to t = % second is larger than distance travelled from

= Isecond tot= 3T second
4 4
. T 3T . .
(D) The distance travelled from t = 5 second to t = 7 second is half the distance travelled from t =

% second to t = T second.

t=0UPIS W Udh TR Pl FEER HUR B! 3R JeIfid fhar Irar 81 t=0 Jhvs A t=T APhvs & a1
B THITRIA § URR &1 wic AU I 2 | 9 $UF Bifed —

(A*)Wt:} JAHvS @t:% HHUS TF, AT I A B |

(B*)Wt:om:}mamaﬁqﬁaaqaa%aﬁwt:% a—m@t:%amwan
# gRad= B |
(C*)Wtzoﬁtz%@mwmaﬁﬂéqﬁwtz}ﬁmﬁtz% HABTS TH T B T8 G
q AfF B

(D)Wt=% ﬁmﬁtz% ﬁmwaﬂaﬁnﬁgﬁwtzgﬁmﬁtzTémamwaﬁ
T @Y STl B |

Att= % andt= % , the stone is at same height,

Hence average velocity in this time interval is zero.
Change in velocity in same time interval is same for a particle moving with constant acceleration.

Let H be maximum height attained by stone, then distance travelled fromt=0tot = } is iH and from

t= I tot= E distance travelled is ﬂ
4 4 2
T : : T 3T . . H
Fromt= B tot =T sec distance travelled is H and from t = 2 tot= v distance travelled is 7

t:}asﬂt:% R TR I9M a3 W &I

I SHARY IR & g S ad 971 I B |
T H 9T NI @ forg uRads ¥9M B | U &V & ad @R & 91 1fd & forg
3T

AT HUT §RT UTK JMfhaq 3Hdrg H%|a—e[t:0ﬁt:% mwaﬁ%H?ﬁﬁlu% @t:Ta—cﬁau
H
as’rE%H

tz%ﬁt:TwmaﬁH%amt:%ﬁt:—amaua;ﬁ—%‘l
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4

Sol.

A particle of mass m moves along a curve y = x2. When particle has x — co-ordinate as 1/2m and x-
component of velocity as 4m/s then, at this instant :

(A*) the position coordinate of particle are (1/2, 1/4)m

(B*) the velocity of particle will be along the line 4x — 4y — 1 = 0.

(C*) the magnitude of velocity at that instant is 4 \/E m/s
(D) the magnitude of angular momentum of particle about origin at that position is O.
M SEE BT BT Ih y = X2 S Irgfae el 8 Sd HU1 BT x-Faeid 1/2 m A1 97 x-89¢& 4 ey /4.

gar—

(A% &1 & Rerfa s (1/2, 1/4)m B |

(B*) TUT BT I XET 4x — 4y — 1= 0% e 8rm |

(C* 58 Rafy & o1 & I @1 aRAT 442 mis B

(D) 7= g & uRa: 39 Rify w® w1 & wofia FI7 &1 gRkHATT 37 B |
Onthecurve d% W

y = X2 atx=1/2 ®
y= =
4

Hence the coordinate El
2 4

Differentiating : y = x?
s S (E,EJ
2 4
ITHAT BT W : y = x2
Vy = 2XVx
vy=(4)=4m/s
Which satisfies the line
ST W1 B AP BRI B
4x —4y—-1=0 (tangent to the curve) (a &1 2T &)
& magnitude of velocity :

TAT I BT GRHATT ;

|\7|=,/v§+v§ = 42 mis

As the line 4x — 4y — 1 does not pass through the origin, therefore (D) is not correct.

RN 4x — 4y — 1 9 fag 9 781 Yord safery (D) |el 781 © |

Comprehension # 1#

Read the following write up and answer the questions based on that.
The graph below gives the coordinate of a particle travelling along the X-axis as a function of time. AM
is the tangent to the curve at the starting moment and BN is tangent at the end moment (61 = 62=120°).

ITWT #1

1 aTTe0T @ TgAR 3H W ARG UL & IR AN |
X311 & Irgfawr A B & et I © Beld & WU H AR gRI SR AT & | AM T&T BN
PHHY: URMS qT AfTH &0 IR NG R Eil T8 T @ & | (01= 62=120°).

x(m)

100

-100

AN
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5 The average velocity during the first 20 seconds is

g 20 Yhvs & SR 3T 97T & —

(A*) —10m/s (B) 10 m/s (C) zero T (D) 20 m/s
6. The average acceleration during the first 20 seconds is
g 20 YHUS B SR ST @R B —
(A) — 1 m/s? (B) 1 m/s? (C*) zero I (D) 2 m/s?
7. The direction (? or—i ) of acceleration during the first 10 seconds is
g 10 %S & IR @O &1 Qe (f 31T — 7) =
Ans. i
8. Time interval during which the motion is retarded.
TR fSRad iy Afvea @
(A) O to 20sec. (B) 10 to 20sec. (C*) 0 to 10sec. (D) None of these

(A) 0¥ 20 HHTS (B) 10 ¥ 20 d&vS (C*) 0 %1 10 9FHvs (D) 379 | BIS &

Sol. (5to 8)
) (e X =% _ -100-100 _ .
At 20
- V. —V, tan@, —tan6
6 C a) = f [I— 2 1
(6) ©) (a) A =
7) during first 10 sec, speed decreases W 10 AHUS # el T |
acceleration is opposite to the velocity

TR 97 B famd fawm # 8
accelerationisini @xor | feem #
(8) (C) during first 10 sec., the slope of x-t curve decreases in negative direction
motion is retarded.
t=0tot=10s
g 10 APHUS H x-t INW BT I FUMHD QAT § Tl ® 3fd: T aufed §
t=0 9t=10s

Ans. (5)—=10m/s (6) 0 (7)i (8) t=0tot=10s

=0 (since Tfd 02 = 01)

9. A particle whose speed is 50 m/s moves along the line from A (2,1) to B (9, 25). Find its velocity vector
in the form of af+b].
T HUT @l a1 50 m/s 8 TS XA X & R A (2,1) § B (9, 25) G WA FHRAT & SADBT 97

afeer ai+bj & ©Y H S BN |

Ans.  14i+48]

Sol. Position vector of point A = 2i +]
fag A @ Rafy |fder = 2i +j
Position vector of point B = 9i + 25]
fag B @1 Rufy afder = 9i +25]

AB =(9i +25))—(2i +]) = 7i+24]
Unit vector in the direction of AB
AB @1 fa=m & soig afew
©_ AB _ 7i+24]
| AB | 25

v = 50AB = 14j+48]j
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10. A particle moves in a straight line with an acceleration a ms= at time ‘t' seconds where a = — tiz
When t = 1 the particle has a velocity of 3ms™ then find the velocity when t = 4
UH HUT I ¥ H t I7T W ams2® @R | HE g | ofal a=—ti2 2lt=1TW HI $T I 3ms™
A t=4 W P BT IT B
Ans. 2.25m/s
dv _ -1 t 1
Sol. a= —= — = dv = —|=-dt
dt 2 ! { t?
4
= v—3:F} :1—1 :>v:3—E :2:2.25m/s.
t 4 4 4
11. The velocity of a particle is givenby V= 2i — | + 2k inm/s for time interval t = 0 to t = 10 sec.
Find the distance travelled by the particle in given time interval.
HARIA t =0 W t=10sec & T &1 &1 971 v= 2i — | + 2k m/s & far w 2| A W
FHATRIA H HUT §RI 99 B! Tz g1 8 |
Ans. 30m
Sol.  Speed of particle is & &I AT &
|V |= «/(2)2 +(0? +(2)
| V |=3milsec
10 10 "
S [|V] dt= [3 dt=]| 3t |
0 0
S=30m
12. A point moves in the x—y plane according to the law x = a sinot, y = a(1- coswt). Find the distance
travelled by patrticle in first to seconds.
P g x—y T # x = asinot dy = a(l — coset) & JFTIAR TR AT & | UM to HHUS H HUT §RT T B
Te 0 =6 B |
Sol. D =V x to = anto
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Sol.

Ans.
Hint :

An ant is at a corner of a cubical room of side 'a'. The ant can move with a constant speed u. The
minimum time taken to reach the farthest corner of the cube is:

e A gMIGR SR (Yo7 a) & P $H W Rod § 98 F9a I u 9 I &R Fadl 21 899 & 999
R Red o R O & oy S99 ad fHa a9 o |

3a 3 5 V2 +1ja
w =2 @ Y32 B2 (D) (V21
u u u u
ylk
(a,a,0)
= May0)
o
O » X
(0,0,0) (a,0,0)
LetB=(a a, a)
Dist. = OA + AB
_ Dist _ OA + AB
Speed ' u
T= E[\/az +y? Jr\/(a—y)2 +a2}
u
d_T =0 — 2y + Z(a_y)(_l) =0
y 2\;"a2 +y? 2\/(a —y)? +a’
y:  _ a(a-y)

a’+y*  (a-y)y+a’
yi@a-yl+aty’=a?(@-yy+y’ (a-y)
= y? = (a-y)?

= y=a-y = y=al2

2

Trin = E{Z a2+aI] =£[\/4az+az] = @
u u

u

Initially car A is 10.5 m ahead of car B. Both start moving at time t = 0 in the same direction along a
straight line. The velocity time graph of two cars is shown in figure. The time when the car B will catch
the car A, will be

TR™ H R A, R B W 10.5m M | & t= 0 R Th IR 3@ & AR A RS HAl 8 | QA1
BRI BT I 9T A% T § S0 71 8 | 98 GFI 99 PR B, PR A BT GHs oI, B —

\ carB
10m/s car A
_K45°
t—>
(A%) t = 21 sec (B) t= 2./5 sec (C) 20 sec. (D) None of these SH & T3 78l
(A)
XA = XB
10.5 + 10t = %at2 a=tan45°=1
+
2_20t—21=0 {= 20£400+84 \44200+84
t =21 sec.
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3=

Sol.

Hint :

A car starts from rest & again comes to rest after travelling 200 m in a straight line. If its acceleration
and deacceleration are limited to 10 m/s? & 20 m/s? respectively then minimum time the car will take to
travel the distance is —
T HR fARMERT A GR™ Bl @ oM AR X1 H 200 m g8 T PR & yzArd g8 YA faRmrawen § a7
ST B | Afe $HST @RU qAT Hed HA: 10 m/s? TA1 20 m/s? b A B A1 g8 99 B H PR gRI
T AT TG BRI

(A) 20 s (B)10s (C 215 s (D) 23—0 s

>t
h: 10 Vmax = 20t
2t

Area of graph UT% &1 &A%

%Vmaxx3t=200 = %tXZOtZZOO = t= 20

Total time Ge1 |HT = 3t = 2/15 sec

Two particles at a distance 5m apart, are thrown towards each other on an inclined smooth plane with
equal speeds ‘v'. It is known that both particle move along the same straight line. Find the value of v if
they collide at the point from where the lower particle is thrown. Inclined plane is inclined at an angle of
30° with the horizontal. [Take g = 10m/s? ]

3 HU S 5m S W 7, A ¥ 30° g AP Addd W A 9 V' H Th A DI R Weud B
T 2| U8 S & P QM BT Th Bl GXel Nl b gfe TAE g1 Ak IH 89 g R caw B
STef | ) gt o1 yerfdd fsar T o1 | @1 v b1 A9 8 — [take g = 10m/s? ]

(A%) %/.5 m/sec (B) 5ml/sec (C) 7.5 m/sec (D) 10 m/sec

B
30°

/)

Down the plane ¥Hdd @ A 5=V .t+ % (g sin 0) t2 (1)

Vv

at the plane ¥9del WX 0=v —gsinqt! = tt= —
gsin®

2v
gsin®

t=2t1=

[time taken by B back to initial position]

[B ERT g: R Rfa wR ug=e 4 form T 999 |
. 2.v? . %g sin0.4v’

gsin® g°sin’@

10x10x (;j 00 10
10 g sind = 8v? Vv \|——~< = ;— = — =2.5m/sec.
8 16 4

AN
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Ans.

Sol.

Sol.

6.2

In ground to ground projection, if range 'R’ is related to time of flight 'T' according to relation R = % T2,

then the angle of projection 0 with the horizontal direction is : (Take g = 10 m/s?)
WQWWQWE%WW'R',WW'T'WR:%TZEﬁaﬂﬁwﬁﬁ?aﬂ‘cﬁ%,aﬁﬁm

e | 9T T YU BT 0 BN | (g = 10 m/s? o1d)
(A) 30° (B) 45° (C) 37° (D*) 53°
(D)

R=-"T
2
2u° sinBcosO 15 4u? sin® 0
g 4 9

@ = tano

15
tan6 = i
3

6=53°

u?x2sinBcos® _ 15  4u’sine
g 2x2 g

coso = L
10

sin@
x 2

tano = i Ans.
3

. ' . L . . a
The displacement 'x ' of a particle varies with time according to the relation, x = b (1 — e "), where a
& b are positive constants. Then:

(A) at t = 1/b, the displacement of the particle is a/b

(B*) the velocity and acceleration of the particle att = 0 are a & — ab respectively
(C*) the particle cannot reach a point whose distance is > a/b from its starting position
(D*) the particle will never come back to its starting point.

WWW%@W'WW%W@JWx:%(1—e—bt),zﬁa§ﬂﬂqﬁaﬁagm§mﬁaawb

g S adie 8 a9 ¢
(A) t=1/b, TR HYT BT favemu a/b B |

(B*) t = 0 TR BHUT BT I TAT R HH: aqAT—ab ¥ |
(C*) &1 99 fdg W &1 uga wobdl foraa] UR™H Rafd & g a/b A At 2|
(D*) U1 IFS IRMISH 5 W afud F 81 IR

A particle moves along a straight line and its velocity depends on time 't as v = 4t — t2. Here v is in
m/sec. and tis in second. Then for the first 5 seconds :

(A*) Magnitude of average velocity is %m/s (B*) Average speed is % m/s

(C) Average speed is %1 m/s (D*) Average acceleration is — 1m/s?

AN
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Sol.

8.a

Ans.
Sol.

TP B WA N B Agfae TRl B iR THH A @I U W v = 4t — 2. B AR IR FRAT © | FE

vm/sH 2 9T t AhUs H B | 99 YUH 5 AHUS B foU
(A*)sﬁwﬁnmtrﬁw%m/s% (B*) g ater %m/s%

(C) id aTal %1 m/s & (D*) 3i™Td @ROT — 1m/s? ®
Average velocity 3Fd 97T = % = Vayg

5 5 25
S= jvdt = j(4t—t2)dt: “m
3
0 0

_25/3m

distance covered distance
Vavg = c Average speed = =
sec.

sec time taken At
TH T
foran = a9 At

AT Tl =

4 5
Distance §¥I = J'v dt+I(—v)dt
0 4

13m
5sec

Average speed 3i¥Id a1l =

Vi —V
At

Average acceleration 3iRId @RI (@avg) =

Vi=4x5-52=20-25=-5
vi=0

aavg=$ =—1m/s?.

A particle is thrown with velocity 10 m/sec at an angle of 37° with vertical, then at the time of projection :

(g = 10m/s?)

(A*) Acceleration of particle in line of velocity is 8m/s?

(B*) Acceleration of particle perpendicular to line of velocity is 6m/s?
(C*) Velocity of particle in line of acceleration is 8m/sec

(D*) Velocity of particle perpendicular to line of acceleration is 6m/sec.

UH HU B SEER A 37° S BT R 10 m/sec & I H Bl Sl 2, @ Y&U0 & 7T TR : (g = 10m/s?)

(A*) I BT XET F BT Bl @RI 8m/s? e

(B*) I B XWT & o+ gad DY Bl @x9T 6m/s? e
(C*) TROT &I Y@ H HYT HT 997 8m/sec &

(D*) TROT Bl W@ & I=aq BT B 97T 6m/sec &

Two balls are moving on the same smooth horizontal plane. Their velocity components along one edge
of the square plane are 10\/5 & 20 m/s . Their velocity components along a perpendicular edge are
30 & 20 m/s. Find the angle between their directions of motion.

A Up & R dRS dd R Y R W R P PR B AGRY 39S I B "ged 1043 9 20 m/s
2| S SAY T=aq BR B IR 96 97 & gcd 309 20 m/s B | g T B Wi & = Pior

= DI |
15°

V, =103 i+30j V, = 20i +20j

cosd = AV = V341
VB

vA
Va 22
0 = 15°.

AN
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10.=

Ans.
Sol.

11=

Ans.
Sol.

12.»

Ans.

Two mosquitos move in space such that their x,y,z coordinate at any time are given as (3t + 1, 4t,
2t2 — 1), (4t + 1, 3t + 3, 2t%) all in meters. Find the minimum distance between these two and
corresponding time.
T HeBR ITIRY H 39 UBR T &R & & fdl 999 t R S9& x, y, z e (3t + 1, 4t, 2t2 — 1) qI
(4t+1,3t+3,2t9) 2| 9N Mex § 2| M B A YA O I FRYT FHI A DI |
11 3

m

2 2
Distance r between these two is
ST QM & A T r ¥
P=t?+(t-32+12=2(t?-3t+ 5)
r? will be minimum or maximum when r is minimum or maximum asr > 0

r2 <JATH AT AMRHTH B 54 r YATH I7 AHTH © oid1id r>078 |

r>0 soassume 3 Ml r2=c¢

9 _o0t-3)=0 N .3
dt 2
2
3% = 2(2t) which is positive hence r is minimum put t = % to find rmin = 1?1 m.

aﬁww%m:rqw%‘,t:% wﬁu'\frmin:\/glmwﬁlm%l

Two particles A and B move in x-y plane such that both have constant accelerationa, = —10] m/s? and

a, = —5) m/s? respectively. The velocities of particles at t = 0 are U, =-5i +20j m/s and U, = 2.5i +10j
m/s. At time t=0, particle A is at origin and particle B is at point having coordinates (5 meters, 0). Find
the instant of time in seconds at which angle between velocity of A and velocity of B is 180°.

A BT AT B, xy dd H I UBR T bRd B b IAP UG @RI HE: a4, =-10jm/s? q
d,=-5]m/s?2 8| t=0TWR BT BT IT U, =-5i+20jm/s T U, =2.5i+10jm/s & | t=0 R TH &l
A g W & T &Y B 39 fdg W & e A<wia (5 meters, 0) © | 98 ¥99 (@dvs #) Id IR
g AT B @ I & HET HIUT 180° BRI |

2

At t = 2 sec. y component of velocity of A and B is zero and x-components are in opposite direction.

t=2% WATANBS T & yach YL & T 97 & X O¢dh WRER ARG fem 7 i |

Match the following

Column | Column I
(a) Instantaneous speed (P) is a vector quantity
(b) Instantaneous velocity (Q) Its magnitude can decrease with time
(c) Average velocity (R) Will remain constant for a particle moving
uniformly in a circle
(d) Average speed (S) Does not depend on the initial and final position
only but depends on the motion in between
fm @ gafera Aifog —
S| w10
(a) ATEIfOTH ATA (P) ug wfeer If¥ 2 |
(b) aTeerfOrs (Q) 3H®I URHY THI & AR Il & |
(c) A 97 (R) U& ¥HM U ¥ g 4 gAJ 8T HU1 & foIg I8 faa
2|
(d) fra e (S) aa URMEG Jon eifvad Rafd AR =81 &=an

Iy g Rafl & ae7 wfd R ffiR &= g1
@ QRS (B)P,QS (c)P,Q (d)Q,S,R

AN
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Sol.

Instantaneous speed decreases with time as distance travelled can decrease with time.

In a circular motion, velocity changes as direction of motion changes but speed remains constant for
uniformly moving object. Whereas, average velocity changes.

Instantaneous speed is different at different instants/positions, whereas average velocity depends only
on initial and final position.

Similarly average speed depends only on initial and final positions and its magnitude can decrease with
time. It will also remain constant for a particle moving uniformly in a circle.

&fdrd a1l FHg @ A1 'l | gareR AT #, 9 uRafda g ® Wy @ suRafia el | o eid
a7 Rafdd g & | &t =1e e w9a =1 gl § | Safd sira 97 uRfe qen sifed Refy w AR
TR B 3 UHR T Are ifd an uRfe Refd R AR axelt ¥ | Fa gareR vy gg S|t AH
e <sar 21

Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2020
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NO. A5 TO AK
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Single choice Objective ('-1' negative marking) Q.1 to Q.20 (8 marks, 2 min.) [60, 40]

ANSWER KEY OF DPP No.: A6
©C) 2 (B) 3. C) 4 (D) 5. (A 6. B) 7. (A)
(A 0. ® 10. (O 11. (¢ 12. (B 13. (© 14 (A
() 16. () 17. (B) 18 (A) 19. () 20. (O

The position x of a particle varies with time (t) as x = at?> — b t3. The acceleration will be equal to zero at
time:
ﬁﬂﬂwaﬁﬁwﬁwtwﬁwwﬁﬁﬁ?aﬂ?ﬁ%x=at2—bt3|agwaac—c|wsj\m%ﬁm—

a a
A) — B) — C*) — D) zero
( ) 3b (B) o (€ = (D) NG
For a particle moving along a straight line, the displacement x depends ontimetas x = at® + Bt + yt + &.
The ratio of its initial acceleration to its initial velocity depends:
(A)onlyon o & (B*) onlyon &y (C)onlyona &y (D) only on a
U U AR W b JfaT RN & 3D [T x 99 t R 19 gpR A YR #Ra1 8, x = at® + B
2+ yt+ 5. URMS ORI TAT YRS 971 BT U S DIty |
(A) DIt o TATP (BY ®ad pAAMy R (C) Had o AATy W (D) DI o TR

Mark the correct statement(s).

(A) if speed of a body is varying, its velocity must be varying and it must have zero acceleration

(B) if velocity of a body is varying, its speed must be varying

(C*) a body moving with varying velocity may have constant speed

(D) a body moving with varying speed may have constant velocity if its direction of motion remains
constant.

HE HUF BT AT DI

(A) IS TP IR B AT Il 8 Al IHT 99 FREd w4 | uRafid R de SHeT @Rl R BT

(B) IfE g%y &1 971 yRafcia ran g dl I\ g W FAfRea w9 9 gRafia gri

(C*) a&g =t uRafid a1 | wifer= 2, @ a1 9 <&@ |l 2

(D) U& ax] 1 uRad] aral | MM 8, &1 971 90 8 9aal © Ifs I|a! feen g <& 2
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Sol.

4=

Sol.

Sol.

Sol.

Sol.

If speed of a particle changes, the velocity of the particle definitely changes and hence the acceleration
of the particle is nonzero. Velocity of a particle change without change in speed. When speed of a
particle varies, its velocity cannot be constant.

I Th HUT P A Il ©, A BT BT 9 FREd ©U F IgAd § 9T SR B BT &ROT MR B |
UH BT HB1 77 B! aTd 98l a1 W 95 11 8| O U U1 & o dofell =, a1 gddT 99 fd

T 8 GhdT B |

One car moving on a straight road covers one third of the distance with 20 km/h and the rest with
60 km/h. The average speed of the car is
A w8 W T FRA g TP R TS fasls g4 DI 20 km/h | T A BT 60 km/h 9 T HAl B |

HR P AT I BN —

(A) 40 km/h (B) 80 km/h © 46§km/h (D*) 36 km/h
Let S be total distance covered.
— S —

Average speed = W— 36 km/h

20 60
A {6 G gl T8 T S|

_ S _
20 60

Which of the following is a correct relation ?
(A*) Speed = |Velocity| (B) Average speed = |Average velocity|

d
C) — speed =
()dt p

1 i Q@ DI T qE e

(A*) FTe =[] (B) aira =1l = [3fia |
%aﬂ‘ (D) 0 = [faerm]
Speed is defined as magnitude of velocity.

gRYTST | AT I BT GRHATOT BT 2 |

The speed of a particle moving along a straight line becomes half after every next second (in every one
second speed is constant). The initial speed is vo. The total distance travelled by the particle will be -

T Aef X A foeiial U U1 B A D Il Ahvs B dIG e B Wi 8 | RIS A vo B
FUT ERT T DI T8 Bl gl 8H1 —
(A) Vo (B*) 2vo (C) (D) None 38 & @13 wTg

%velocity‘ (D) Distance = |Displacement]|

d _
(C)am-

Distanceaj’r:vOX1+V?° ><1+\CTO X1+ s
=Vo 1+£+1+ .............. = 2Vo
2 4

Position of a particle at any instant is given by x = 3t> + 1, where x is in m and t in sec. Its average
velocity in the time interval t = 2 sec to t = 3 sec will be :

forefl &1 w1 B Rerfd x = 32 + 1, gRT & O 8| U&f x Hiex # d1 t 9ahvs § B t = 2 APHvsS |
t = 3 APTS I=RTT § BT AT I BIN :

(A*) 15 m/s (B) 12 m/s (C) 18 m/s (D) 6 m/s
t= 3 sec. Xx=3x32+1=28m
t=2 sec. X=3x22+1=13m
Displacement fazems =28 —13=15m
Vavg = AX 15m. =15 m/sec.
At 1 sec

AN
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Sol.

9%

Sol.

10.

Sol.

For a particle undergoing rectilinear motion with uniform acceleration, the magnitude of displacement is
one third the distance covered in some time interval. The magnitude of final velocity is less than
magnitude of initial velocity for this time interval. Then the ratio of initial speed to the final speed for this
time interval is :

THEAN RO ¥ A VW T ARG I TS DU B oY, FB GHI AR A fIRmmE w1 aRAmr =6l
TS T B U B BT & | 59 999 <RI & foIg 3ifad 971 &1 uiReoy yR™S 991 & aRAvT 9 4

BT B, A1 39 99F IR ® oY URM9S a1ed ol Sifds a1l &1 /U 8 —
(A V2 (B) 2 © 3 (D)3

Let u and v denote initial and find velocity, then then nature of motion is indicated in diagram

AMET u Tl v URMS g Sifed 971 &1 9ad R d9 Ifa @Y usfa @1 fom § garn 2

<=a
u—
—————
<~V
—>

S
Hence initial and final speed are given by equation

Id: gRfRIh g Afcd =Tl Bl 79 FHHBR0N gRT <) SR

02=u?-2ax2S and 3R v2=02 + 2as
V= o or E:\/E Ans.
2 v

A particle is thrown upwards from ground. It experiences a constant air resistance force which can
produce a retardation of 2 m/s? . The ratio of time of ascent to the time of descent is : [ g = 10 m/s? ]

T BT P ST A SR DI AR HH ST 2 | I8 8a1 1 7d IR 96 FegH da1 & ol b B &
90 B e & AU 2 m/s? B HeT I~ DR Ahdl © | S Bl GHI AR A S FHI BT U BIM?
[g=10m/s?]

. 5 |2 2 ©
(A) 1:1 (B)\/; ) 2 (D) \/;

(B)

Let a be the retardation produced by resistive force, ta and ta be the time ascent and descent
respectively.

If the particle rises upto a height h

A & IR 96 & RO I Hed a® | HUR AN g 7D A B GHI B AU HAL: tadta B | AR

BT h Hdls dP Sl 8 |

GEl then h=

t_a = g-a :\/10_2 = E Ans.

t, g+a 10+2 3
For a particle moving along x-axis, the acceleration a of the particle in terms of its x-coordinate x is
given by a = — 9x, where x is in meters and a is in m/s?. Take acceleration, velocity and displacement in
positive x-direction as positive. The initial velocity of particle at x = 0 is u = + 6 m/s. The velocity of
particle at x = 2 m will be : _
X-318 & IfR A BT BT ©ROT IAD X-Maed & Y&l § a=— 9x gRT &1 Sirar 2 &l x Aex #
3R @R a, m/s2H B BT BN x = 0 OR URMH 9T u =+ 6 m/s 8 EFd x-faem # @R, 997 qen
faRemUe &1 gFTI® foran T 2 1) x = 2 Hiek W BT &1 A9 B |

(g + a) ta? and qerm h= = (g—a)td

N |
N | =

(A) + 642 m/s (B) - 642 mis (C) 72 m/s (D*) 0
v 2
vd—V:—9x :jv dv:J.—9x dx
dx 5 5
V2 _ 62

=-18 or v=0
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11.

Sol.

12.»

Sol.

13.

Sol.

A ball is thrown vertically upwards with an initial velocity of 5 m/sec from point P as shown. Q is a point
10 m vertically below the point P. Then the speed of the ball at point Q will be : (take g = 10 m/s? and
neglect air resistance)

a3 SR AR U ¥ B 5 m/sec B YRS 97 A fdg P9 FE@ER FW Bl iR Bl ol & | P
H 10 . SR A fdg Q Reyd 21 fig Q R T &1 =1d 9/ SIS (g = 10 m/s? T arg gyl &I
O {IA)

5m/s

. P

10m
°Q

[TTTITITITITTITITITTITITT
ground

(A) 7.5 m/sec (B) 10 m/sec (C*) 15 m/sec (D) 17.5 m/sec
vZ=u?+2as

v2=(5)2+2x10x 10

v2 =25+ 200 = 225

v =15 m/sec

If the position vectors of the particles A and B change with time as r: =ti+t?] and r; = (t? —1)i +1j the
path of A as observed by B will be :
(A) circle (B*) straight line (C) rectangular hyperbola (D) parabola
A Ho1 A T B o1 Reft GRY GG & W r, =t +t7] T, =(-1i+tP AR Rafq Br
9 B gRT UfAd @91 A &1 9 B
(A) 9d (B*) R =T (C) Iy rfuRaer™ (D) TRa
[ =(t— €+ 1) + (2 - 1)]
Thus 3, x =t—t2+ 1
and dmy =% —t
X=—y+1 =x+y=1 straight line ¥xe Y&

Modified

A particle moves along the parabolic path y = ax? in such a way that the y-component of the velocity
remains constant, say c. The x and y coordinates are in meters. Then acceleration of the particle at
Xx=1mis

TP B IRIAIS G y = ax? & ITgfa%l 59 X8 T PRl & b 36D I §T y-gcd d (A ¢) &l
B x T yHiex # 81 BT BT x = 1 /. W) TR B —

2

(A) ack (B) 2ac?| (C* —:azi (D) —%?
y = ax?

% =c =2ax %

2 2 2

d_z/:O:Za (d_xj +2axd_z(

dt dt dt
dx __(dxy1_ ()1

dt? dt ) x 2ax ) x

c? c?

@

AN
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14

Sol.

15.=

Sol.

16.»

Sol.

A projectile has same range R for two angles of projection. If t1 & t2 be the time of flight for the two
cases then :

31 TS PO & fIY IR R FHM B | OFR 1 A1 2 1 Rfal # Ssae &1t

2
(A*)R:% (B)R:M (C)R= gytit, (D)Rzsz
2 2 t,+1,
For same ranges, the angles of projection should be complementary.

A W S o, 8™ Ivr )RS BT ARy |
HTAT Let ; 61 = 62 = 45°,

. -
T= 2usin® andR = u°sin20
g g
For 01 = 02 = 45°
2
R= Y oanat= Y2 o qoq,-
g g g

J2u) (2u
w, o L g 9
Substituting FRIRTRIT &R W ; géz = . _

2

= Y =R Hence (A) is correct.
g

3ra:(A) B B

Two particles are thrown horizontally in opposite directions from the same point from a height ‘i’
simultaneously with velocities 4 ms™ and 3 ms™. The time when their velocities are perpendicular is
approximately

‘W HEE W R & g 9 <1 $o1 &S ¥u 9 te—g @ faia fen § H99: 4msta3mst &
ITH BB O B | 98 FHI AT DINIY OId 95 I Yh—gaAR & ofwgdq & oI & |

(A)0.15s (B)0.25 s (C"0.35s (D) 0.45 s
V,=—4i-gt]

V,=3i —gtj

.V, V,=0 = —12+10%2=0 = t=+[12=0.35 sec.

At a given instant two particles have position vectors 47—4]+7I2 meter and (27+2]+5I2) meter

respectively. If the velocity of the first particle be 0.4i my/s, then velocity of the second particle in m/sec.
If they collide after 10 seconds is :

(A) 6 {T—h%} (B*) 0.6 [i—]+§} (C) 6 {h]ﬁé} (D) 0.6 {h]—%}

f T e R Q) Bl b Refd wfew Hae: 4i—4)+ 7k HeR T4 (2i +2j+5k ) Hex | afe gorm por
a1 4 041 mys, 8 1 gEr o1 1 A A/A. F B AR QAR BT 10 sec T TH P |

(A) 6 {T—hg} (B*) 0.6 [i—]+§} (C) 6 {T+]+§} (D) 0.6 {h]—g}

Vasl = o

(V, —Vg)10= [-2i + 6] — 2K]

4i-10vV, = —2i+6j-2k

V, = 0.6 [?—]+§}

AN
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17.

Sol.

18.

Sol.

Two stones are projected simultaneously from a tower at different angles of projection with same speed
‘. The distance between two stones is increasing at constant rate ‘u’. Then the angle between the
initial velocity vectors of the two stonesiis :

3 TR U $ARG A U A A1 U URTg JASI—37eT IV | T A1 B O © | &1 IRl & 44
T T U SR F IS @ R A I verl & uRfE 9 |few & g wror 8w |

(A) 30° (B*) 60° (C) 45° (D) 90°

(B) To an observer who starts falling freely under gravity from rest at the instant stones are projected,
the motion of stone A and B is seen as

THh UeTd & forg Sl faRM 9 I9d & SR Waadyad RRAT UR™ &l & B3 T TR & &0 ), A
AT B TRl ) I 39 bR fewrg ) 2 | is seen as

dx
— =u . 1
™ 1)
d/
— =u . 2
™ (2

x =/ and Z BOA = 60°

A particle is projected at angle 60° with speed 10+/3 , from the point ' A" as shown in the fig. At the

same time the wedge is made to move with speed 10 \/5 towards right as shown in the figure. Then the
time after which particle will strike with wedge is (g = 10 m/sec?) :

o # <R SR fisg ‘A" W FU BT 60° b BV W 1043 @ AT A UG Fxd F | 3 @A
fRETIAR Jedr 1043 1 & SRt IR% FoET Sl € | 99 98 GHT e Ugerq S [eb F THIT

(A¥) 2 sec (B) 2/3 sec (©) 4 sec (D) none of these 3% | ®Ig &I

Suppose particle strikes wedge at height ‘S’ after time t. S = 15t — %10 t?2 = 15t — 5 t?. During this time

distance travelled by particle in horizontal direction = 5J§ t. Also wedge has travelled travelled extra
distance

HE ol $91 99 R ‘S’ Has R twEﬁEn?{W%.SzlSt—%lOtZ:mt—mZ.svWwa‘)a*m—vf
&fSr fem # @1 gRT AT B T A =543 t. a9 f AfRem & T B @I 7|

V=103 sin60°
108 4 103
| S|
V=103 cos60° -

«= S _ 15t - 5t
tan30° 1/«5
Total distance travelled by wedge in time t = 10 Bt=53t+ B (15 - 5t?)
tHAT H 99 gRT 9 @ 8 0 t=10t. =5t + (15— 5t?)
= t=2 sec.

AN
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19w

Sol.

20.=

Sol.

Alternate Sol.

15

30°( T

1043 513
(by Relative Motion) (et Ifay gR1)

_2u sin 30° _ 2x1043 .

1
- g cos 30° 10 ﬁ
= t= 2 sec.

T = 2 sec.

X

The dependence of variable y on variable x is defined by the equation y = 7)( . Then the area occupied
by this curve and the x-axis in between x = 1 to x = 4 will be :
ﬂ?xW,ﬂ?yﬂ%ﬁﬁ?ﬂTWyzgmqﬁﬂﬂﬁﬁ?ﬁﬁl‘lﬁ’f%aﬂleaﬁ?xz4iﬁﬁﬁ%{x3¢ﬂaﬁ?
ash g1 fORT gl &l &1 |

(A) %units (B) 2 units (CH %units (D) 4 units

dx

~|%

4 4
Area under the curve (@5 ¥ fERT g3 &%) = I y dx = J-
1 1
1 [x2 &
= = =
2 {3/2}1
A swimmer crosses a river with minimum possible time 10 second. And when he reaches the other end
starts swimming in the direction towards the point from where he started swimming. Keeping the
direction fixed the swimmer crosses the river in 15 sec. The ratio of speed of swimmer with respect to

water and the speed of river flow is (Assume constant speed of river & swimmer) -

TEh ORTH T4l DI FAdH G99 T 10 HHUS § IR HRAT 8 | OfF 98 IR fPIR TR Ugaal g a1 a8 I
feem @t & SEH R S fHAL, B ARG IRA YH bRl 2 | e B FEa W ge e @ Tl @y
15 ¥HvS § UR PR © A U S e GR1b DI AT 9 Fqal DI AT Bl IGUNT &1 B (AT RI$ G
T B T T B )

12 _ (1)3/2 1 3_(1)32 e 1= Tuni
(42 - (1)*] = 5 NESUORIREABEE] = - units

N | =
wW|N

3 9 o 2 N5
(A) > (B) T (CH % (D) ;
B
| L —
d u ;0 o
p : é
|
y :
A c

V = velocity of man w.r.t . river I<1 & HATU& 3MEH BT o7
u = velocity of river 9&1 &1 a7

tA%B:ﬂ:>10:EZ>d:1OV 1)
v Y,
d d
tg,c = —— =>15=—— =>d=15vcos 9 (2)
VvV cosO VvV cosO

(1) & (2) > cos6=2/3=>secH=3/2

Jsecio—1 =Y o Y_gmgaBvo2
v v 2 u 5

u
tan 0= —
v

AN
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Resonance” PHYSICS

Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2021

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A7 TO A8

DPP No. : A7 (JEE-ADVANCED)

Total Marks : 41 Max. Time : 37 min.

One or more than one options correct type (‘—1’ negative marking) Q.1 to Q.3 (4 marks 2 min.) [12, 06]
Comprehension ('=1' negative marking) Q.4 to Q.6 (3 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.11 (4 marks 5 min.) [20, 25]

ANSWER KEY OF DPP No. : A7

1. (A,B,D) 2. (A,B,D) 3. (A,B,C,D) 4. (A) 5. ©)
6. (©) 7. 6 8. 20 9. 3 10. 20 11. 12
1. Mark the correct statements for a particle going on a straight line (x—position coordinate, v—velocity, a—
acceleration) :
(A*) If v and a have opposite sign, the object is slowing down.
(B*) If x and v have opposite sign, the particle is moving towards the origin.
(C) If v is zero at an instant, then a should also be zero at that instant.
(D*) If v is zero for a time interval, then a is zero at every instant within the time interval.
TS HOT A Y@ H I B @ 2| 39 BU & U B BUF UgAa— (x—Reifa e |, v—aT, a—@RoT
g):
(A) PR v iR a fAwia forg @ 8, @1 &1 &I a1 &9 & <& 2|
(B) 3FR x &R v fAudid forg & &, 1 91 a1 fd5 o &R <71 &1 2|
(C) 3R foell &1 v I &, A1 9 &9 W a W Y &8 |
(D) 3R fHell FHaTRTe v I B, A1 9 GHITORTA § el W &1 a W g B
Sol. (A,B,D)
a (acceleration) Velocity (v)

] P »

If the velocity (u) and acceleration (a) have opposite directions, then velocity (v) will decrease, therefore
the object is slowing down.

If the position (x) and velocity (u) have opposite sign the position (x) reduces to become zero. hence the
particle is moving towards the origin.

| ; » t
: t,
If @-V>0 speed will increase.
If velocity V=0, ti<t<t
. AV
Hence; acceleration a = ~ 0; th<t<t

Therefore if the velocity is zero for a time interval, the acceleration is zero at any instant within the time
interval. (D) is correct

[acc, a= ((j:i_\t/ —Sv=u+at]

Now,v=0 =a=0= a = — u/t = acceleration may not be zero when vel. 'V' = 0, 'c' is
incorrect.
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Sol.

a (@R) T (v)

af (u)a@q{w(a)ﬁqﬁ;rﬁﬁnaﬁﬁ%?hwaﬂ(v)m 3ra: w7 T B SR |
afe Rerfd (x) T a9 (v) fIuRa femeli 7 2 @1 Rafd gear I 81 SRA o &01 9a fag &1 &R 1R
PR B
gfe @V >0 o =ret g .
I aT V=0, t1<t<t
Vv

| >

37l @RI a:%:o; ti<tte
safery Ife forddl I99 oaRTal 9 971 3 B 1 9 99T IIRI H el ol &07 R @Rl g B |

(D) is correct
[a= d—V:>v:u+at]
dt

IT,v=0 =a=0= a=-u/t = @R LI el 9 8 Gl 2| IQ 97 'V'=0, 'c' Tad B |

A particle is projected from a point on the ground with an initial velocity of u = 50 m/s at an angle of 53°
with the horizontal (tan 53° = 4/3, g = 10 m/s? = acceleration due to gravity).

(A*) The velocity of the particle will make angle 45° with the horizontal after time 1 s.

(B*) The velocity of the particle will make angle 45° with the horizontal after time 7 s.

(C) The average velocity between the point of projection and the highest point on its path is horizontal.
(D*) The average velocity between two points on same height will be horizontal.

TS HOT Bl oHIE F YeIfd fhar SIram 8 e SHaT RIS I u = 50 m/s T1 &fdst & A1 yeger Bop
53° 2| (tan 53° = 4/3, g = 10 m/s? = @ & HRIT @RT)

(A*) 1 HHUS & 91§ HUT B 971 AfST A2 & A1 45° BT BV I |

(B*) 7 HHUS & 91§ HUT B 971 &Afrel e & A1 45° BT HBIVT G917 |

(C) 519 HUT Ul JRHaH ST W BT & d S Saqd fdvg T vegul fisg & Ae sia a7 &fdw
BT |

(D*) 31 g o &6 T Fa18 W B, ST 7e 3i9d I AfaSt enm |

When particle makes angle 45° with the horizontal.
9 BT AfaSt & A1 45° BT IV I1CT € |

Vy = £ Vx
usin53° —gt=+ ucos 53°

u(4 _3
S>t=—|=F—=
g\5 5

Tu

.'.t:izlsanda‘eﬂt:—:Ys
59 59

A projectile of mass 1 kg is projected with a velocity of +20 m/s such that it strikes on the same level as

the point of projection at a distance of /3 m. Which of the following options are correct ?
(A*) The maximum height reached by the projectile can be 0.25 m.

(B*) The minimum velocity during its motion can be V15 m/s.

(C*) The time taken for the flight can be \/gs.

(D*) Maximum angle of projection can be 60°.

AN
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Sol.

1 kg STHE BT Th Y& /20 m/s B I A 39 UBR vafd fhar wrar B, fF g uemer g |

V3m O R EEE SRS R W edRidr ¥ B H PR fder wEl ® 2
(A%) U8 gIRT UT S1fdhaH ag 0.25 m & Fhal 2 |

(B*) MY & SR YAaH I 15 m/s B AhaT B |
(C*) SSH & IR foram T a9y E@mﬁw%l
(D*) B dH T&TOT BV 60° B Hbdl © |

Rzuzsinze

g
\/§:20.25|necose

10

sin@Vl—sinzezé = 16sin* 0 — 16sin’0 + 3=0
sin 9—l+ l—i :gnezﬁ g 1

2 4 16 2 2
0 =60°; 30°
Hoa =%39=0.75m & 0.25m

Vmin = 6 m/s, 15 m/s

T 2usme \/7\/7

Comprehension # 1= @<

We know how by neglecting the air resistance, the problems of projectile motion can be easily solved
and analysed. Now we consider the case of the collision of a ball with a wall. In this case the problem of
collision can be simplified by considering the case of elastic collision only. When a ball collides with a
wall we can divide its velocity into two components, one perpendicular to the wall and other parallel to
the wall. If the collision is elastic then the perpendicular component of velocity of the ball gets reversed
with the same magnitude.

VcosH VcosH
% 6 e V/sin6
Velocity just Components of velocity Components of velocity
before collision just before collision just after collision

B OTMd & P 841 &1 9RIY 909 A9 R 9SS I B U3 g7 I ¥ ' AR fAvafa 8 o 2
39 A sl 9iq @l IR ¥ o] & IR H Aad & | 39 Rufd # aR 9 9T @ cqR DI daRe
TIHR BIF TR Bl U I W B 8 Ghd 8| OF Udh g SaR I THI & d 39 I Bl &l gShl |
JicT ST FHaT | Uh SR & o ad SR ORI SR & FARR | IS TIx TR 8 A 99 & o=aq
Heh I URANT & |1 Sl &1 Sl ? |

Vcoso Vcoso
Yo Vsin® m
TFPR P SIPb TIPR P SIh
IR P SIPb U8l 97 B UTH ¢ 997 P UCh

g
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4

Sol.

Sol.

5=n

Sol.

6.

The other parallel component of velocity will remain constant if given wall is smooth.

Now let us take a problem. Three balls ‘A’ and ‘B’ & ‘C’ are projected from ground with same speed at
same angle with the horizontal. The balls A,B and C collide with the wall during their flight in air and

all three collide perpendicularly with the wall as shown in figure.

AN A

afg AR FFEN 8 a1 97 & TEI FHR gTh 90 /AT 21 39 TP I R fIgR &) | W | AT
‘B’ T1‘'C’ B TR § THAAN ATl a1 AR 9 T& & DI R HHI ol g | 5 AB AR C A ga1 4
I VM & SRM AR | A=Iq <RI & ol o s #§ weffa 2

AN

Which of the following relation about the maximum height H of the three balls from the ground during
their motion in air is correct :

T & SR A1 A& B g1 H gedt | fddhad Hars H @ fog 98 9= ©

(A*) HA=Hc > Hs (B) Ha> Hes = Hc (C) Ha> Hc > Hs (D) Ha = Hs = Hc

Ha = Hc > Hg

Obviously A just reaches its maximum height and C has crossed its maximum height which is equal to
A as u and 6 are same. But B is unable to reach its max. height.

Ha = Hc > Hs

A AfHdd HA8 W Ugad & 9 C IfHad Saig oI IR B &l aidl ©, ol (b A & TR & aifd u

IR 0 9 2 | R B If¥®wdd Sa18 a6 ugan & A T8 2 |

If the time taken by the ball A to fall back on ground is 4 seconds and that by ball B is 2 seconds. Then
the time taken by the ball C to reach the inclined plane after projection will be :

I T ASD foR g O WR M # foran 1 |HI 4 AFvs § dUT 8 BB folg 2 dFvs § 1 Iig C
ERT U&Y0] & YA ol b Ugdd | o 1 WA B —

(A) 6 sec. (B) 4 sec. (C*) 3 sec. (D) 5 sec.

Time of flight of A is 4 seconds which is same as the time of flight if wall was not there.

Time taken by B to reach the inclined roof is 1 sec.

AT STSTT BT 49, & Ol fh I ST Bl & RN IR IR g8t 781 Bl |

T9 T & B a% g § B gRT foram T 9wy 19, B |
P
Q

o R
Tor=4
Tor=1
. Tog = Tor — Tor = 3 seconds. AHTS

In previous question the maximum height attained by ball ‘A’ from the ground is :

(A)10m (B) 15m (CH20m (D) Insufficient information
fUoel ued # g ‘A’ gRT gedl O ¥ U<l ST¥Had Harg sl ¢
(A) 10 m (B) 15m (C*)20m (D) g1 oA

AN
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Sol.

AN

Ans.
Sol.

2usinb _
g

s usin®=20m/s = vertical component is 20 m/s. 20 m/s %t TCH &

for maximum height 31f&dd a8 ¥q

vZ=u?+2as = 02=20°-2x10xs
s=20m.

from above R A Ta= 4

Two objects moving along the same straight line are leaving point A with an acceleration a, 2 a &

velocity 2 u, u respectively at time t = 0. The distance moved by the object with respect to point A when
2
ou

one object overtakes the other is . Here a is an integer. Find o :

a
3 B I TP B A @ B AR fATg A It =0 [ W HAY: TR @, 2a T 97 2u, u F TORd
%‘lWw%mq@waﬁtﬁ@mﬁHEAa%Wﬁawwmmaﬁﬂéqﬁ(XTUZ%HT{TOLQ?H

T 2| o A BRI
6

S S
A 'B
I*z>2u
Il?u

Suppose at point B (displacement S) II particle overtakes particle I

A fdg B R (f9Rerd= S) 11 &v1, [ 91 & 31 bl 11T 2
For I particle S = (2u) t + %at2 ............. 1)

%01 & o S=(2u)t+%at2 ............. (1)

For 1I particle

I &7 & forg
S=ut+%(2a)t2 .................... 2

2ut + 1at2=ut+1 (2a) t?
2 2

ut=1at2
2

2u

t= —
a
Putting this value in equation (1) we get

39 99 B FHIBRT (1) § I@H R 8F U R ©
2
S:2uxé+lxa>{@j
a 2 a
4 2u® _eu?
+

a a a

A police jeep is chasing a culprit going on a moter bike. The motor bike crosses a turn at a speed of 72
km/h. The jeep follows it at a speed of 108 km/h, crossing the turn 10 seconds later than bike (keeping
constant speed). After crossing the turn, jeep acclerates with constant accleration 2 m/s?. Assuming
bike travels at constant speed, after travelling a distance 20a m. from the turn, the jeep catches the
bike. Where o is an integer. Find a.

AN
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Ans.
Sol.

9%

Ans.

Sol.

% gferd SfiU, TF AIAsied §aR R & W8l @R @ § | Aledsied ade Are o 72 faH/aver
P IR W IR AT 2| o9 108 fHH/Evel I ¥, 6Is ¥ Alek9siad & Meed & 10 93ve 9%
TRl B (A1 a9 g9) | He ¥ YoiRd @ 91 SiY 2 m/s? & R @Rer § @Rd BRi B, I8 A
87 b Arcxafed fag o 9 @ #xdl 8, a1 A 9 20am A W Y PRI b g¥Erd Sl
HICRATS (Pl DI UbS oIchl & | S8l o T YOI & | o T BRI |

20

. 30m/s 2
jeep—> ke

le—— 200m —>

200 = 10 (1) + % @)

t2+10t-200=0
t = 10 seconds HHTS
Distance §¥I = 200 + 200 = 400 m Ans.

A person standing on the top of a cliff 30 m high has to throw a packet to his friend standing on the
ground 40 m horizontally away. If he throws the packet directly aiming at the friend with a speed of

% m/s. Packet falls at a distance 20 m from the friend. Here o is an integer. Find o. [Use g = 10 m/s?].
(04

Te Afth 30 m Sl UBrS! R TSl g | I8 U4 AT P IR U Ybe Bdhdl 8, STDI 7 eRIAd TR Gl
2 T TS AU i W AR g 40 m 21 B WY g fF @1 IR e wxa e Uwe @
125

22 mis @ a1 A e & < e S i 4 20 o ok Fre & TE o 0F PG &1 1 o W B ?

[0

[g9 = 10 m/s?].
3

In AABD H, tane=ﬂ =8
40 4

Let time taken be 't' in x-direction

AT x-feem | form = 9wt R

X=Uuxt ; X=ucosot
x:%xit3x=@t ............ (2)
3 5 3

In y-direction y-f&em #
y =uyt+ 1/2 gt?
30 =usinft+ 1gt2 ; 30= 125 X §t+ 5t?
2 3 5

t?+5t—6 =0
t+6)(t-1)=0
t=1SEeC. covovreeiiiieenns (2)
from()and 2) ((1)d@)A

100
X="—

3

~. packet is short by a distance of U&c sa- g3 Ugel R 40 — % = ? m Ans.
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10.

Ans.
Sol.

11.

Ans.
Sol.

A particle is projected from a point (0, 1) on Y-axis (assume + Y direction vertically upwards) aiming
towards a point (4, 9). It falls on ground on x axis in 1 sec. If the speed of projection is \/5 m/s, where 3
is an integer. Find B. Taking g = 10 m/s? and all coordinate in metres.

Th HU P Y- R Rem g (0, 1) 9 (+Y e &1 Fed IR @I IR A9 gY) a5 (4, 9) &1 &R
verfid s o 2 1 8 S W1 sec. TA x-3t6 W ARar 81 AR udger @ (B mis =1 SE B US

qurfes 81 @ B FIT BRI | AT g = 10 m/s?, qen 9t fderna Wew 7 7
20 Y/ (4,9)
//I
9-1 1 -, 1
tand= —— =2, y=ut+=a,t’ P
4-0 y=Uy 53 B,’f :
! 1

now 3, —1:usin9(1)—%g(1)2 (0,1)AZEN____I
I
—>X

. . 2

using =4 dT and sinb= — :u:Z\E C
5

If at an instant the velocity of a projectile be 60 m/s and its inclination to the horizontal be 30°, at what
time interval (in sec) after that instant will the particle be moving at right angles to its former direction.
(g = 10 m/s?)
I WRaals 9 & Bl fdg IR B9 BT 971 60 m/s I &fdS | FHba 30° &1 A1 S &0 & d8 98 I
Bve #) S HINY T BT (U UR™S e & agaq 1 &R 8T 811 (g = 10 m/s?)
12
At t=0 WX ux=ucosb and Uy = usin®
U =ucos@i + usinej
Let after time ‘t’ the velocity of projectile be v if its intial velocity is u
AT 't AT URET 98 &I 99 A} v SHHI IR 9 u B al
Attime t 3T HHI t IR

Vx = ucosh, Vy=usind — gt

>

V =ucosdi + (usin® — gt) ]
ulv

- o

U.v=0
(ucosei + (usin® — gt)]) (ucosei + usin@])
u?cos?0 + (usinB)?> — gt usin@ =0
u?(cos?0 + sin?0) = gtusin®
u
gsin®
Iofous &

Now Let U be L v after time t, then component of velocity along u becomes zero.

N

component of g along Y =—gsind

eﬁlﬂmaaﬁ‘\fv,twq UTAI oEad 81 Wil & A1 99 B UCH, U b AT YA Bl Ol ©

ﬁwm U & 3rgfeer = —gsind
: O=u-—gsindt
t = u/g sind

AN
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Educating for better tomorrow

TARGET : JEE (Main + Advanced) 2021

PHYSICS

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A7 TO A8

DPP No. : A8 (JEE-ADVANCED)

Total Marks : 52

Max.

Time : 46 min.

One or more than one options correct type (‘—1’ negative marking) Q.1 to Q.5 (4 marks 2 min.) [20, 10]
Subjective Questions ('=1' negative marking) Q.6 to Q.11 (4 marks 5 min.) [24, 30]
Match the Following (no negative marking) Q.12 (8 marks, 6 min.) [08, 06]
ANSWER KEY OF DPP No. : A8
1. (A,B,C,D) 2. (A,C,D) 3. (A,B,C) 4. (A,C,D) 5. (A,B,C,D)
5
6. 15 7. —m 8. 3 9. 5 10. 26 11. 41
N
12. (Aa B)g, (C©)a, (D)q
1. A man standing on the edge of the terrace of a high rise building throws a stone vertically up with a

speed of 20 m/s. Two seconds later an identical stone is thrown vertically downwards with the same

speed of 20 m/s. Then :

(A%) the relative velocity between the two stones remain constant till one hits the ground

(B*) both will have the same kinetic energy when they hit the ground

(CH the time interval between their hitting the ground is 2 seconds

(D*) if the collisions on the ground are perfectly elastic both will rise to the same height above

the ground.
TP IMMEH Sl ARG B Bd A TP TR $W P a¥b
FAM AT TR A9 P TR FAM a1 20 m/s F BdHT Sl 8 dl—

20 m/s @ ATl W Dhdl 2| 2 AHUS LA

(A%) 5 TP TR & SMIF R UEAT & Ugd QM1 R & 9ed e 99 faa 86 |
(B¥) T WR THIA FHI QI DI RIS Sl FHM B |
(C* T & SN | THIH B T THATRTA 2 AHvS B |
(D¥) I T ¥ cFax U1 UIRY 81 O Q1 de A $Hdfs db a19d uge |
Sol.  Relative Initial velocities WRf™® ATU& a7

u = 20—-(0) = 20m/s
Relative acceleration ¥TUel RO

aa =0
Relative velocity between them after time  t G9Y 91§ S9% #ed ATUE AT

Vi = U+ar.t

= 20m/s
= constant e

= (A) is correct  (A) & & |
= Since they are thrown from same height

Fife F FHE Sas A B T B
= Speed is same after reaching ground

31T ERTAe WR UgTE WR ATel AT BT
= Same KE when they hit the ground FHF KE 9§ 9 &RTAA | THIAT |
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Sol.

Sol.

= (B) is correct (B) W& ¥ |

The time taken by the first stone to come to same height from where it was thrown.

W& ¥ U YRR B BHT WAl B, GBI W FHM $HaE B 9 B H g YR §RT M GHI
2u _ 2x20
g 10

.. Time interval between two stone when both are at A and going downwards =4 — 2 = 2s.

Since, relative velocity is Constant between them. So time interval between their hitting the ground = 2 s.
S S URR 99 AWR £ 3R 19 o ¥ &, 79 SHP A AHITRIA =4 —2=2s.

T 3 QT D T T 97 fAUd B | o ERIAA W THIIA FHI, SHBT AHITRIA = 25.

= (C)is correct C W&
Option (D) is obvious from conservation of energy.

faped (D) Sofl wRe™r I T B

A ball is thrown vertically upward (relative to the train) in a compartment of a moving train. (train is
moving horizontally)

(A*) The ball will maintain the same horizontal velocity as that of the person (or the compartment) at the
time of throwing.

(B) If the train is accelerating then the horizontal velocity of the ball will be different from that of the train
velocity, at the time of throwing.

(C* If the ball appears to be moving backward to the person sitting in the compartment it means that
speed of the train is increasing.

(D*) If the ball appears to be moving ahead of the person sitting in the compartment it means the train's
motion is retarding.

Tdh Al §s Xl @ HHICHE H UH Iig (X & AIUeT) FEAER HW DI 3R Bl T8 © | (1 afast fzm &
HIREIEE)!

(A*) 3T BT SfTS 97 999 I S IS BT Hhd GHI AfAT AT HHICHE & Afdst 97 & JoI 8 |
(B) afe ¢4 @R & a1 9ig &1 &fas 991 Bdd ¥9F €71 & &fds 19 =1 8|

(C afe ¢ # 93 =fdm o1 g div ol g3 e < @ $F @) a1 9 W@ B |

(D*) Ife 7 # 93 Afdd BI A M1 SAA g8 Ui &1 a1 S BT AR faHfad B

(A,C,D) At the time of throwing the ball, it inherits velocity of platform at that moment.

= (A) is correct
And, the horizontal velocity of the ball is constant.
Since, no acceleration in horizontal direction for ball.

= (C, D) are correct
(A,C,D) T BT BhHd AFY, g & U ehH b1 977 Hi B 7 |
= (A) T 2 |
3R, g H AfaS T g B, o afas fden 7 Wi &1 $Ig @R 79 7
= (C, D) &8I B |

A person is standing on a truck moving with a constant velocity of 15 m/s on a horizontal road. The man
throws a ball in such a way that it returns to his hand after the truck has moved 60 m. (g = 10 m/s?)

(A*) The speed of the ball as seen from the truck is 20 m/s

(B*) The direction of initial velocity of ball is upward as seen from the truck

(C* The initial speed of the ball as seen from the ground is 25 m/s

(D) None of these

A0S % W 15 m/s @ fga a7 | wfaefid ¢ R e =t W1 21 U8 &fh $9 UHR UH 3§ Bhdl

2 d1fdh g & AU AfT & 819 ¥ dlied a® ¢ 60 m X T a1 2 | (g = 10 m/s?)
(A*) TH & HUeT 9] B URMS a1d 20 m/S & |

(B*) T @ HUE g & URMSG I & IR $@leR SW &1 IR 7 |

(C*) S¥I9 & wTUer 3] @ RS ard 25 m/s B |

(D) 379 & &I T

AN
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Sol.

Sol.

ur=15m/s (velocity of truck)

y
o) X
Range = 60 m
Range = distance travelled by truck urx T
60=15xT = T = 4s = Time of flight (of ball)
2u
T= ?y where uy = Vertical component of ball's vel. {wrt ground}
T;g = Uy i.e, uy = 4x10 =20 m/s
Now vel. of truck = ux = horizontal component of ball's vel. (wrt ground)
= ux = 15 m/s (wrt ground)

This is because both cover same horizontal distance in same time with constant velocity along
horizontal.
Now, velocity, of vall wrt track = Vsr Then Verx = Vex — V1x
i.e., velocity ball wrt truck (along x axis) = velocity of ball (wrt earth, along x axis) — velocity of truck
(along x axis)

Verx=15-15 =0

Similarly, Very=Vey—Vry=20-0
Very = 20 m/s.
= Ver = Verx + \78Ty =0+20 m/g]
= velocity of ball wrt truck = 20 m/s upwards

velocity of ball, V= Vx +V, V =15} +20]
20

15
tane=i 6 = 53°
3

-

Y

speed = = 152 +20° = 532 + 4% = 25 m/s

i.e., vel. of ball (wrt ground) = 25 m/s at an angle of 53° with the horizontal (as shown)
ur =15 m/s (SH & 9)

IR =60 m
y
o) X
R = ¢ §RT Tell T8 g =urx T
= 60=15xT = T = 4s = (4l ®1) ST BT
2u o o
T:?y STET uy = (S & |Tuer) dfcl & I BT SHEdleR gch
Txg
=u
2 y
i.e.uy = 410 =20m/s

F TH BT A = Uy = (T & ATUE) §fdd & 97 &1 Sfasl gch

AN
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= Ux = 15 m/s (SMI91 & ATve))

g g9fery ® q@ifes <1 faa 991 @ afs fen # 99 99a | |wm afos o aa aRch 2
39, gk b AIUET 7T BT 97 = Vpr A Verx = Vex — Vix

JAT, (x—218T & AFAW) TP & A& I BT 97 = (Yl & ATUET x—31& B 3rgfaen) dfcA BT 97T —
TP BT AT (x0T B AIRT)

: Verx=15-15 =0

I UBR, Very=Vey —V1y=20-0
Vary = 20 m/s.
= Ver = Verx + \78Ty =0+20 m/S]
= TH B AMUE dfd BT 97T = 20 m/s FR B AR
dfet @1 a4, V = Vx + vV, V =157 +20]
20
)
15
tane=% 6 =53°

el = M: J152 +20° = 532 + 42 = 25m/s

(S & WTueT dfel Bl 9) = 25 m/s &St b [ 53° P BIv IR (FRETRR)

4= Two boats A and B having same speed relative to river are moving in a river. Boat A moves normal to
the river current as observed by an observer moving with velocity of river current. Boat B moves normal
to the river as observed by the observer on the ground. Choose the incorrect options.

] A A der B @ 94 & e It GAE §, Tl H A B I@ 2 | G A, 7 Dl ORT & ogad T
PN gs, UP U&P b §RI, Il T4l Bl ORT & 97 9 T B I8 2, U 2l 2| 9@ B, 9HE R Rerd
TH UeTdh & gIRT A4l D gRT & R aq I HReil g8 Uied Bl 8 | T HAT/BUA BT T BIfog—

(A*) To a ground observer boat B moves faster than A

(B) To a ground observer boat A moves faster than B

(C*) To the given moving observer boat B moves faster than A
(D*) To the given moving observer boat A moves faster than B

(A*) ¥ IR Rerd Y& & forg /g B, 1@ A9 O Feri! g8 Uferd 8 |
(B) 5 WR Rerd Vet & fog =@ A, 719 B9 o1 dercl g Ufara anfi |
(CY) e M 7T &=a Y VeTd & forg <7/a B, 7@ AW O el g3 Wfdrd Bl |
(DY) e M 7T = §Y VT & folg 1@ A, 719 B A O ol g3 Wfdrd Bl |

Sol. Speed of river is u and speed of boat relative to water is v.
1 AR 1
u u
Boat Ariver frame Boat A ground frame Boat B ground frame

Speed of boat A observed from ground =+u’ + v?

speed of boat B observed from ground = v* —u®
From river frame, speed of boat A and B will be same.
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gl A B AT u & dAT ST B ATUET A1 B AT v B |
\' \ \"
I I—»u '\I—m
a9 AT -FeT a1 19 A SHR-Few a1 A9 B wHiH-fEw a1

ST QU TE A B A = Ju? + V2

S & Ofer g B @ =me = (v -2
) & A9 9= |, 919 A 91 B B
Irel FHE BRI |

5= Anopen elevator is ascending with zero acceleration and speed 10 m/s. A ball is thrown vertically up by
a boy (boy is in elevator) when he is at a height 10 m from the ground, the velocity of projection is
30m/s with respect to elevator. Choose correct option(s) assuming height of the boy very small : (g = 10
m/s?)
(A*) Maximum height attained by the ball from ground is 90 m.
(B*) Maximum height attained by the ball with respect to lift from the point of projection is 45 m.
(C*) Time taken by the ball to meet the elevator again is 6 sec
(D*) The speed of the ball when it comes back to the boy is 20 m/s with respect to ground.

e el foide T @RT T 10 m/s I & W1 W DI IR IRl 2| 99 folde 9 § 10 m 3415
R B q9 ASHI (ASDI folde & AR &) Th g SR d axb bodl ¢ | forde & et g b1 J&mor o
30m/s 2 | W& fAwed/ fawedi @1 8IS, AFT a8 & $a8 980 &H 21 (g = 10 m/s?)
(A*) SHIF & |TUeT Iig gRT U SAf¥dmad Sars 90 m 2 |
(B*) forre & WAMUEr g gRT U< AfBad SHars 45 m (ETor fag &) B |
(C*) T gRT gaT fode | <a’™ # & 999 6 sec & |
(D*) SHIF & Y& Sid IS a9 I$d & T Ugad! & d9 9§ B a1l 20 m/S & |
Sol. (A) Absolute velocity of ball = 40 m/s (upwards)
(40)*

hmax = hi =ff= 10 + ——
2x10

h=90m

(30 _
oo "
(C) The ball unless meet the elevator again when displacement of ball = displacement of lift

(B) Maximum height from lift = 45 m

40t—%><10><t2=10><t = t = 6s.

(D) with respect to elevator Vvar = 30 m/s downward .. Vbai With respect to ground = 30 — 10 = 20 m/s

Sol. (A) T ® aRAAS 97 = 40 m/s (ST DI AR)

2
Nmax :hi:ff:10+& h=90m
2x10

(B)Wﬁa@wﬁﬁl‘s‘:f—%:%m
(C) T SaRT folde ¥ TIRIAN W9 g &1 foReua = forde &1 favemus

4Ot—%><10><t2:10><t

= t = 6s.

(D) forde & g g 31 T = 30 m/s T HT AR =T & AUel I = 30 — 10 = 20 m/s
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Ans.
Sol.

Ans.

Sol.

Two identical trains take 3 sec to pass one another when going in the opposite direction but only
2.5 sec if the speed of one is increased by 50 %. Find the time (in sec) one would take to pass the other
when going in the same direction at their original speed.

i faem & Fell 83 99w YAMSAl Uh gAY Pl UR BRA H 3 AHUS P FHI oMl B | W TP
TS B AT DI 50% IS R d 2.5 HHUs BT G ol ¢ | 1 G914 faen § URM™S a1 9 gl g8
TSI B TH TR B IR I F forar 731 a7g davs # A BRI ¢

15

< L >

train A |—>v1
v24—| train B

—L—

t1=3= 2L = V1+V2:& ........... 0]
vV, +V, 3
b=25=—2" 1Bwitw=2t L (ii)
1.5v, +v, 5
by (i) and (ii) (i) @ (i) &
aL 2L
Vi= — ; V2 =—
5 5
Now 31d, t3= 2L 2L = 15 sec.

|v,-v,| 2L/15

A man standing on a truck which moves with a constant horizontal acceleration a (= 10 m/s?) when
speed of the truck is 10 m/s. The man throws a ball with velocity 5.2 m/s with respect to truck. In the
direction shown in the diagram. Find the distance travelled of ball in meters in one second as observed
by the man. (g = 10 m/s?)

TS Afdd gb IR EST 2| I8 oh 3d s @RVl a (= 10 m/s?) | 71 HRal 8 919 ©b & ardl 10 m/s
2| afdd g% & A& TP TS Bl 52m/s B 97 | bhal & | fden fom | uslRia 8 | @fed g ot Wi

o1 Af & AU Th Adhvs H fhad Hiex & & T ax | (g = 10 m/s?)
5{2 m/s

45°

Y WY
2 m
V2
5/2 m/s*
10m/s*
10/2 m/s*
(2ms 10m/s?

w.r.t. man afdd & GTUeT

AN
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Ans.

Sol.

9%

Ans.

Sol.

A boat moves relative to water with a velocity half of the river flow velocity. If the angle from the
direction of flow at which the boat must move relative to stream direction to minimize drift is ﬁ , then

n
find n.

TH G ST & AU TG B I DAY I | A 8, A YATH 7ude (drift) & forg F1@ $1 9819 @
feem & %aﬁwwéwm%qaanaﬁaﬁm?

3
[} ) Let river velocity is 2u “§ AT & BT 99 2u
River T
d u —2u d u —2Uu
0! 0!
\ 4 J Y '
time to cross river T8 FY TR TRY § T W t= —O
ucos6
Drift 9819 X = (2u — u sinB)t = (2u — u sind)
ucos6
Drift 9819 x = (2 secb — tan6)d
% = (2 sech tand — sec?0)d = 0 = 2 tan6 = sec6
# = 30° with the river flow current T B GRT D AT

angle with stream &I &1 gRT & AT BT 30° + 90° = 120° .
A swimmer crosses the river along the line making an angle of 45° with the direction of flow. Velocity of

the river water is 5 m/s. Swimmer takes 6 seconds to cross the river of width 60 m. If the velocity of the

swimmer with respect to water is 5\/5 m/s, then find n.

TP IRTH HATE Bl Q= | 45° HT HI0T G4 dlell @1 B e Fal P UR PRl 8 | 9a B oI BT 97
5m/s 2 | aRTP 60 m ANE! A€ BT UR B H 6 DS oAl £ | IR oA B A AP 1 a1 SN mys @

Tl n ST By
5
Vm,g = Vm,r + Vr,g

As resulting velocity \7m'g is at 45° with river flow

S 5 gRomE) 97 7 & 98h | 45° R B |

Vm.r i
o
I/S45° V, =dmls
i.e. afd Vg =V, sino =V, cosd5® . @)
and eI _6om =6sec. . (2
V., cosa

Solving (1) & (2)
(1) 3 (2) DT A I W

Vm,r=5+5 m/s

AN
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10.=. During a rainy day, rain is falling vertically with a velocity 2m/s. A boy at rest starts his motion with a
constant acceleration of 2m/s? along a straight road. If the rate at which the angle of the axis of

Ans.
Sol.

Sol.

umbrella with vertical should be changed is 1 at t = 5s so that the rain falls parallel to the axis of the
n

umbrella,then find n.

TR & R § 9IRY 2m/s B Td T F@ER T B W AR T 2| (& asdH o & RE § 2, &

g @RoT 2m/s? § W) AP W T YRS BRAT B | FEER B A1 BIA b 36T gIRT I91=™T TAT PI0T
tzsﬁmwlWﬁ%ﬁﬁ%ﬁﬂﬁqmaﬁwgwmaﬁaaz%wﬂﬁaan?ﬂﬁ

n

BT |
26

At any time t, rain will appear to the boy as shown in picture.

at
tand = —
Y,

V,, = Vvelocity of rain wrt. boy

Boy should hold his umbrella at an angle 6 from the vertical

d
tang =& sec?0 4o B
v dt v
de _ a _ a _ a _ o av _ 2x2 1
= = = = = = =
dt  vsec’®  V[l+tan’0] a’t? vi+altt  4+4t7  1+t°
vV |1+ —
v
de 1 do 1
— = > Ans. — = 5
dt 1+t dt 1+t

el a7 t IR Isd B GIRY o AT o H SR FFAR Tchid Bl |

t
tano = A

Vv
TASH P BIAT SN AR Hed A 6 DIVT R ThsA1 Ay |

at
. ; 91 V= red B e

Educating for better tomorrow

K
Vio Iui T 9
at de _a
tand = — sec?) — = =
v dt v
de a a a av 2x2 1
= e e 2 = == 22 2= 2
dt  vsec 6 Vv[l+tan‘6] a’t? | vo+att 44417 1+t
v [1+—
\"
do 1 1
- - Q0 Ans. — = >
dt 1+t dt 1+t
a1
g, t=5seCWN —=—
t 26
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11.

Ans.

Sol.

12.

A man is moving downward on an inclined plane (6 = 37°) with constant velocity vo and rain drops
appear to him moving in horizontal direction with velocity 2vo towards him. If man increases his velocity

to 2vo, the velocity of rain drops as observed by man is \/gvo , then find n.

TP AGH UHh Fd T (0 = 37°) W vo I & 1T B 3R A &= T & T21 SH a9 B g2 Sfoer fwm F
IFBT AR 2vo I ¥ TRT PR g3 U BRIT 2 | A SMEH oMU+ I BT 2vo TP T 8, TN AGH §RIT

ufera auf & §<F &1 9w ngoé,aanaﬁaﬁm—

o
5=3"
41
Velocity of rain with respect to man initially as shown — S#Hl & |Ue UR™ § quf $1 97 REGAR 2 |
2V,
—_—

Velocity relative to man when it increase its speed to 2Vo
9 D! ATt 2Vodd d&dl B Al MEH & AuE I

Vo
0
2V,
0
. N 3 5 > 41
So resultant velocity of rain with respect to man = \/(ZVO) + (V)" +4V, cos37° = r3 Vo

3Afery SfEH & ATUET 9T BT UROHT o

Match the following :

A ball is thrown vertically upward in the air by a passenger (relative to himself) from a train that is
moving as given in column | (Vbar << Vescape). Correctly match the situation as described in the column |,
with the paths given in column Il.

Column | Column lI

(A) Train moving with constant acceleration on a slope then (p) Straight line
path of the ball as seen by the passenger.

(B) Train moving with constant acceleration on a slope then (q) Parabolic

path of the ball as seen by a stationary observer outside.

(C) Train moving with constant acceleration on horizontal ground (r) Elliptical
then path of the ball as seen by the passenger.

(D) Train moving with constant acceleration on horizontal ground (s) Hyperbolic
then path of the ball as seen by a stationary observer outside. (t) Circular
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Ans.
Sol.

= @1 gafera aifvg -
& Wfaefia 29 (O 6 dfem |5 1 8 ®) § td Il gR1 (99 @ ATUeT) Ud QSR SR Bl SR
&A1 H B SRl & (v, <<v,__ )| BieM | § &1 g Rerfd o1 dfed 1| 7 4 T v & gafora S |

PicH | Pied I

(A) 251 g @R A g R Tfefia & @ (p) TS &I
Il §RT W T G BT UY B |

(B) 291 frd @RYT A g™ WR Tl & a1 9eR WS Rer () RaARH
Ve gRT <@ 197 g &1 9 ¥ |

(C) 27, Y R faa o & feefrar 8 a1 9 g1 <@ (r) Sregia
T A BT YT B

(D) 27, I R aa o 9 fefia @ @1 9eR ws Rer (s) siRa@R®
Y&l gRT @I 7T 3§ BT U 8 | (t) I

(A)da, B)g, (©a, (D)q
In all cases, angle between velocity and net force (in the frame of observer) is in between 0° and 180°
(excluding both values, in that path is straight line).

|l ReafcEi #, 971 iR G 9 Ued @& <% »¥ §) & 729 U 0° 3R 180° & HeF B, a: U
RIARAD BT |

TARGET : JEE (Main + Advanced) 2021

Resonance” \_PHYSICS /

Educating for better tomorrow D P P

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A9 TO A10

DPP No. : A9 (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. : A9

1. (©) 2. (B) 3. (B) 4. (B) 5. (B) 6. ©) 7. (A)

8. (©) 9. (B) 10. ©) 11. (D) 12. (©) 13. ©) 14. (B)

15. (B) 16. ©) 17. ©) 18. (A) 19. (B) 20. (A)

1. A body is projected vertically downwards from A, the top of the tower reaches the ground in t1 seconds.

If it is projected upwards with same speed it reaches the ground in t2 seconds. At what time it will reach
the ground if it is dropped from A.
TP g% Bl Al TR & Iwaad fdg A ¥ IWER A9 61 IR Bdl Gl & Al I8 &RAd Wt 99g |

UETI & | A S FAM A H SR BHT Ol & Al I§ oG9I H R 9P Ugadl © | I 3H AW
Brel W A1 I8 fdhaw 999 3 eRIdel d&b dgomm ?

(A) Q/tf/ t, (B) «ftgltl €t t (D) t1t2
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Sol.

2x

Sol.

h t, YL

For downward motion, =l @ 3R Ifd & for¥

h=ut+ %gtf ............ 0]
For upward motion, %R & R Tfy & forg

h = —ut + %gtf ............ (i)
From (1) &4 (2) A

uts + %gtl2 =—ut2+ %gtz2 4 u(ts +t2) = %9("22 - t?)

h= 9 (t2 —ta)ts + gtlz - gt
2 2

2
. . . 2h
Reguired time difod |qw7a t= ’E = Jut, .

A stone is dropped into a well in which the level of water is h below the top of the well. If v is velocity of
sound, the time T after dropping the stone at which the splash is heard is given by

TP TR Bl H¥ H BU & SN 475 A BISI Ol & | FY H G0 Bl WR Y & N 9 h TRE R 2
PR v & &1 I @A T 98 9§99 2 Sl @R ®I Bled & 918 | o @ FHl oKl & & 7T P
HAATRIA & al, T Bl A 80 :

(A) T = 2hiv (B* T = fz—hﬂ ) T= ,2—h+l D) T = ,ﬂ+2—h
g \ g 2V Zg \V;

—
<
“«s—>

Suppose, t1 = time taken by stone to reach the level of water
AT 1 = @R §RI o WR dd A H oW F9

t> = time taken by sound to reach the top of well

to = & §RT BV & MW TP UgaH H M G5

so gafery, T=ti+t

Fort:® folg: u=0

N
>

1 1
h:ut+Egt2 h:0+Egt12 ti= [—

For t2 : As the velocity of sound is constant

to & forw : FNfe wafy & 97 foaa 2
h

h =Vt = b= —
\%

AN
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Sol.

4.n

Therefore safery, T= {Z_h +% "B Ans
g

Aliter : d®foa® fafff T= Time taken by stone from top to level water .(T1) + Time taken by sound from
level water to top of the well.(T2)

T=UeR §RI SR A U &I Ads d® Ugad 9 o G99 (T1) + @ §RI U & 98 9 HY d U
R T% 9ga #§ W 999 (T2)

for downward journey of stone :

YR ) A @Y 3R T @ g

s:ut+1at2 = h:0+lgT12 = Ti= 2n
2 2 g

for upward journey of sound, Time €aff & FWR Bl AR A & T F7T (T2)= h
v

T= 2_h+n
g \%

Hence option (B) correct. 3ra: (B) Ve B |

Two particles held at different heights a and b above the ground are allowed to fall from rest. The ratio
of their velocities on reaching the ground is :

ST W STT—3TelT a 97 b Seis IR Rerd a1 Buli &l W=l ®Y A fivE 9 fRME ) 999 ) S99 I
H1 AU BT

(Aa:b B% Ja:Jb (C) a2 : b? (D) a3 : b3

_i1=0

A 1IA

From the equation, THI®HROT |

V2 =12+ 2gh
V12 =0+ 2ga
V12 = 2ga (i)
V22 = 2gb ....(ii)
From the equations (i) and (i) FHI&HROT (i) @ (i) § 9T BT
2
we get V—12=@=E i.e., izﬁ (B) Ans
VZ 2gb b Vv, b

. option (B) is correct  (B) fawey T& B |

A body starts from the origin and moves along the X-axis such that the velocity at any instant is given
by (4t2 — 2t), where t is in second and velocity is in m/s. What is acceleration of the particle, when it is at
distance 2m from the origin.

U g ol (95 I UR™ BhR X-34eT & I 39 UBR A4 Bl 8 6 {6l T Sqa1 a7 (412 — 21)
® g1 o S &, el t dhvs | qAT 97 WofHo H 8| TF HUT ol fdg H 2 Hiex & 0 W § d9 B
HT TR BT

(A) 28 m/s? (B*) 22 m/s? (C) 12 m/s? (D) 10 m/s?

AN
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Sol.

5=n

Sol.

Velocity of body at any instant is given by favs &1 f=f) oY efor am
V = (4t3 - 2t) m/s

-V 122 2) mis?
x= [vdt x=j(4t2—2t)dt
Xx=t*-t?+C
As body starts from origin ; t=0,x = 0 Ff% five 7o fag & 7Y yRw™ F=RaT B |
= 0=0-0+C = C=0 X= t4—12
When 519 X =2 m,
t-t2=2; orar t*—t2—-2=0
ordm, th—2t2+1t2-2=0; ordn, t2(t2-2)+1(t2-2)=0; ord1, (t2-2)(t2+1)=0
= t?-2=0 orar  tP+1=%0 = t= \/Esec.
Hence, acceleration at t = \/Esec TN @NOT
2
a | ,=12(\2) —2=24-2 =22m/s* "B" Ans.
Aliter : J&foues fafl v=4t3-2t ... (1)
X _ gt
dt

Jz'dx = j(4t3 —2t) dt
0 0

[x], = [t-¢]
2=t*—1¢2

=t= \/E seconds.
From (1) SHIexoT (1) |V = 43— 2t

a=12t>-2
At t=\/§s
a=22m/s?

Two balls of equal masses are thrown upward, along the same vertical line at an interval of 2 seconds,
with the same initial velocity of 40 m/s. Then these collide at a height of (Take g = 10 m/s?)

A SIAN B QI Q] I GHM SWER YW1 H 2 AHvE & NI H Y G IRMBEG 971 40 H1/8. |
T B AR BPHT Ol & o I fbd SHarg R HRIg | (g = 10 m/s?)

(A) 120 m (B*) 75 m (C) 200 m (D) 45 m

S

1s (second ball)

t=2s O e Yo Tl Fig

T u=40ms™

u=40m/s, g=10m/s?

Let t be time taken by the first ball to reach the highest point.

AT UM i §RT Seaad =g & ugam ¥ foran iy 99y t 2

V=u-gt 0=40-10t t=4s

From figure second ball will collide with first ball after 3 second, therefore the height of collision point
= height gained by the second ball in 3 sec

IA: THM ATl a5 B a8 = g 9% gRT 3 sec § U@ A
=40 (3) - %(10) (3)?=120-45=75m "B" Ans

AN
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Sol.

A body is released from the top of a tower of height h metre. It takes T seconds to reach the ground.
Where is the ball at the time T/2 seconds ?

(A) at h/4 metre from the ground (B) at h/2 metre from the ground

(C*) at 3h/4 metre from the ground (D) depends upon the mass of the ball

T g% Bl h AR STz P AR A BIST WAl & | I8 S ab gga d T qbvs ol & | I8 T/2 99 W
FBl W BAI?

(A) SHF 1 h/4 Hiex W) | (B) SF & h/2 Hiex wR |

(C*) S99 3h/4 #ieR WR | (D) T & TFAM R R axm |

1 1
u=0,t=T ;h=ut+ =gt? ih= ZgT?
2g Zg

1 .
h= ZqgT? (i
59 @)

u=0

—X

!
¢ t=T/2
!
'

h+

v LVt
Let x be the distance covered by the body in t = T/2
AT fivs gRT 99T t=T/2 H T @l T8 3 = x

x=0+ %g(T/Z)2

1 ..
x= =gT? (i
g9 (ii)
From equations (i) and (ii) T¥®RoT (i) T (i) &
h _1/2 gT? h 4 h
x 1/8 gT? x 1 4
Therefore height of that point from ground
I 39 fdg & A | Sars
=h—x=h—n=% "C" Ans
4 4
Aliter : d®foas fafdr
T A U\EO t=0
h B+ t=T/2
| W =«
C b= i
Let at t=T/2 body is at point B. AT t=T2 R 9%] g B W ¥}
For AC AC & felq For AB AB & fog
s:ut+1at2 s=ut+ lat2
2 2
2
1 1 (T
—h=-=gT? —(h-h)=—=g| =
> 9 (h—hy) 29(2]
T? T
h=g— ... 1 h-—hi=g—— ............. 2
9 e =95 @

From (1) and (2) , we have

TR (1) T (2), ¥ T U< IR

h— %: 1 or a1 hlz%fromtheground%ﬂrﬁaﬁ
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Sol.

Sol.

9.»

A ball is thrown upward at an angle of 30° with the horizontal and lands on the top edge of a building
that is 20 m away. The top edge is 5m above the throwing point. The initial speed of the ball in
metre/second is (take g = 10 m/s?) :

THh g B S A SRS ¥ 30° I R BHT A & o9& g ¥ 20 m R Red $URA 31 ST

Haes W ARA 2| Soaq dds vaur g 4 5m & 21 @1 e @ IRMPMS =T mis H OB
(g=10m/s?):

) {(4+\/‘) o |43
(A*)u= (Byu=40 13 \Em/s

(C)u =40 /4+J— m/s (D)u:4OL m/s
V3 (4+43)

‘ fr_f‘ ~ (20, 5)

y = xtane——g >

u® cos® 0
2
5= 20 tan 30° — —x 20x20°_
2 u?cos?30°
- - 1600 1600 , ;v L =40 CERE) .
J3(4-B) 138 133

On an inclined plane of inclination 30°, a ball is thrown at an angle of 60° with the horizontal from the
foot of the incline with a velocity of 10\/5 ms=. If g = 10 ms™, then the time in which ball will hit the
inclined plane is -

30° I=IIT BV Al Ub Addd B MUR A SRS I 60° B PIUT W TH i b 1043 mst P A
BHhd 2| I g=10ms2 ® A1 fhas 99T 91§ i€ 919 d Tl & SHRIG |

(A) 1 sec. (B) 6 sec. (C*) 2 sec. (D) 4 sec.
u=10m/s
Time of flight on the incline plane Sd dd IR SSSI1 &I
u
A‘ﬂ 60°
_ 2usina
gcosp
given & & o =30°& B =30° & u = 1043 m/s
_ 2x1043sin30°

SO JJd: T=2 sec.
10cos30°

A plane flying horizontally at a height of 1500 m with a velocity of 200 ms™ passes directly overhead an
antiaircraft gun. Then the angle with the horizontal at which the gun should be fired for the shell with a
muzzle velocity of 400 m s to hit the plane, is -

(A) 90° (B*) 60° (C) 30° (D) 45°

g 4TS WIElel, Uh dd & W A 1500 m & Hars W Afast faen § 200 ms™! & 997 9§ oiRar 2 | @
% Tl BT AT 97 400 m st 8 A1 A9 &1 &S | I9R=1 T D97 F7 B8 RTHH BT 98 BaTS S8l DI
q T ?

(A) 90° (B*) 60° (C) 30° (D) 45°
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Sol.

10.=

Sol.

11.

Sol.

u=200m/s
T > y

400 m/s

ol

A0
To hit <™ & foru, 400 cos 6 = 200

{-- Both travel equal distances along horizontal, from their start and coordinates of x axis are same}
(- <oid E Rafd & SF1 &fds & 999 gRAT T3 & oa: IF1 & x cenie 99 21}
= 0 =60° Ans.

A projectile is thrown with velocity v making an angle 6 with the horizontal. It just crosses the top of two
poles, each of height h, after 1 second and 3 second respectively. The time of flight of the projectile is
(A)1ls (B)3s (CH4s (D) 7.8 s.

TP U8 Bl ST W 0 BT W v AT § BH Ol & | I8 FAF Salg h S &1 T & 0N & 3o udq 4d
HAR: FHT 1 AHTS TAT 3 AFHTS U¥A oAl & | 1 Y& HT ISSIT Bl B —

(A)1ls (B)3s (CH4s (D) 7.8s

s M 7

tos) = 1 sec
tlon =3

1
ordgr  tsm= 3 ton —tos)=3—-1=2sec

tsm) = tsm) = 1 sec.
toom) = tos) + tism) = 1 + 1 = 2sec.

Time of flight SSs¥9 dlcd=2 % 2 =4 sec. Ans."C"
A body has an initial velocity of 3 ms™ and has a constant acceleration of 1 ms=2 normal to the direction
of the initial velocity. Then its velocity, 4 second after the start is
(A) 7 ms™ along the direction of initial velocity

(B) 7 ms™ along the normal to the direction of the initial velocity
(C) 7 ms™* mid-way between the two directions

(D*) 5 ms™ at an angle of tan’1£ with the direction of the initial velocity
3

e g P YRS 97 3 ms™! 1 URMRAE I @) 30 & Taq T @R 1 ms2 R 1 UR®T BN &
4 sec YTATd 99 BRN —

(A) IRME 971 @ feem § 7 ms? (B) YR a7 o1 feen & a=aq 7 ms
(C) AT Reemall @ wew 7 ms L (D¥) TRRH 3 P fem & tan’lgzﬁaﬂWWSmS‘l
u=3im/s a=1]j m/s?

aislu (a, u® o=ad g)
so V after 4 sec @14 9. 91§ 7

V=u+at
V:3T+1]X4
V=3I +4]j

AN
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12

Sol.

13.

Sol.

14.

Vo=iuz +v2 =437 + 4

V,=5m/s and 3R tane:g

0 =tan ! [%j with the direction of the initial velocity. URf®® 97 @ faen & |

A particle at a height "h' from the ground is projected with an angle 30° from the horizontal, it strikes the
ground making angle 45° with horizontal. It is again projected from the same point at height h with the
same speed but with an angle of 60° with horizontal. Find the angle it makes with the horizontal when it
strikes the ground :

SN ¥ h e W I Th HU BT &fost I 30° R 9&Ifd fham orem 2 | I8 59 R &fast I 45° BIoy
99 gY THMT © | SHDT G I Hdls A FAM a1 Wy &Sl F 60° HIvT W u&fd fhar S A
S | THId FEHY Sfasl W IH™IT T BIOT R/ B —

(A) tan™ (4) (B) tan™* (5) (C¥) tan™* (/5) (D) tan* (/3)
using v = U2 +2gh & W &

v = u’sin’0+2gh (vertical comp. when striking) SealeR Tc®, Sd SHIT H SHRICT &
Now 379 tan 45° = 1

ucose = «fuz sin® 0 + 2gh

h

u?cos?0 =u?sin?0 + 2gh ...... 1)
3 1

w | 2-=| =2gh
i)

u? = 4gh

u=2\/g_h

3
4gh.— + 2gh
ﬂ/ h
tano = v 3 = >9 =45

Vi 2 ghx% Joh

A stone is thrown upwards from a tower with a velocity 50 ms™. Another stone is simultaneously thrown
downwards from the same location with a velocity 50 ms=. When the first stone is at the highest point,
the relative velocity of the second stone with respect to the first stone is (assume that second stone has
not yet reached the ground) :

TP YR Bl U AR A W P IRG 50 Ms™ & I F Bad 2 | 30 F9I TR TR Pl GHM Hdls A
A B WRE 50ms B I H Bhd 2| O UBAl YRR Ieaad fdg W BT @ d9 gAY TR Pl UBA
TR & ATUE I FIT BRNM (I8 AMA BT b TERT YRR RIdd R Ml I el ugdl ) :

(A) Zero I (B) 50 ms™ (C*) 100 ms™ (D) 150 ms™

v1=50-gT V2 =-50-gT Vvr=v1—v2=100 m/sec

A boat, which has a speed of 5 km/h in still water, crosses a river of width 1 km along the shortest
possible path in 15 minutes. The velocity of the river water in km/h is -

T A1 B WA S H G 5 km/h B FA1 1 km FIST T BT FATH 9 & Afae 15 e 7 UR Rl B
dl ) & ST ¥are &1 97 km/h ¥ § -

(A) 1 (B*) 3 (C) 4 (D) V41

AN
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Sol.

15w

Sol.

16.»

Hint :

15 min = 1/4 hr.

. —

P oriver v/,

Vi V2=,
t:i:l:; :E:;2VR:3km/h

vy 4 zovz 4 B oy?

A particle is thrown up inside a stationary lift of sufficient height. The time of flight is T. Now it is thrown
again with same initial speed vo with respect to lift. At the time of second throw, lift is moving up with
speed vo and uniform acceleration g upward (the acceleration due to gravity). The new time of flight is—
I SaE B ReR fade & <R $U1 B FW HHI ST 8 | SSIFDA T 2| 39 59 folde & | g
A URMNE ATl vo & BHI offal & | fgd IR bod 9y fofde g @R g o SR @1 3R vo a1 |

AT 2 | (g Iocd BT TRV 8 |) AT SSITHA & —

® ®) 5 (©T (D) 2T
With respect to lift initial speed = vo forde @ wver RIS AT = vo
acceleration = — 29 TN = — 2¢g
displacement = 0 faems = 0
L S=ut+ 1at2
2

0=V0T'—%ngxT'2

Vo

g

2v,

g

L T= x

T

N |
N |

A flag on a bus is fluttering in north direction & wind is blowing in east direction. Then which of the
following will be true -

(A) bus is moving in south direction.

(B) bus is moving in north east direction.

(C*) bus may be moving in any direction between south & east.

(D) bus may be moving in any direction between south & west.

T SUET U 99 TR SR Qe § 1 Y81 & 9 841 Yd faen § 98 @ g | 1 § Q4 19T 93 ® —
(A) 99 <feyor fzm | o1 <@l 2 |

(B) 99 STR Ud fa=m # & W&l 7 |

(C*) 99 <féor 9 4d fazm & 9 1 Bl e & < <& 81 gl © |

(D) &1 <férr 9 uRem & g o & Ren # <1 8 8 |Gadl B

Flag will flutter in the direction of wind with respect to bus.

and  Vwe= Vw _ Ve = Vw4 (—Vs) (Addition of two vector always lies between them)

(- Ve) must lie in any direction between north & west. So bus will be moving in any direction between
south east. ©

AN
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Hint :

17 =

Sol.

18.»

U], BT B 99 P Arvel fIen F oI@vRe |

IR \/WB: \/W _\/B:\/W+(_\/B)
(S AfE &1 AR 9N 9D A7 Reyd g1 7 1)

(—VB)aﬁﬁﬁnsﬁ?awﬁﬂqzﬁwﬁﬂﬁﬁwﬁ%‘r?ﬁé‘rﬂﬂ%maﬁ:aﬁaf@mqﬁzﬁﬂwﬁﬂﬁﬁwﬁ
T R |

A train is standing on a platform, a man inside a compartment of a train drops a stone. At the same
instant train starts to move with constant acceleration. The path of the particle as seen by the person
who drops the stone is :

(A) parabola

(B) straight line for sometime & parabola for the remaining time

(C*) straight line

(D) variable path that cannot be defined

UH ¢ ©IehM R TSl B Uh fSd & 3rsx e fad UeeR fRmar 8, st &v1 Yt fFga @xor & wifa

YR Rl 8 | 98 Afda ol geR AR 8, & \he YR &1 U 81 :
(A) I (B) %® WHI & foIy Wl YW d2M 99 §Y 9HI H URacHd
(C*) ¥R @l (D) rff¥=a g, g1 aRwifa &1 fear 1 |aar

Relative to the person in the train, acceleration of the stone is ‘g’ downward, a (acceleration of train)
backwards.

o9 A TS Afdd & AUt YR BT @RUT A @Y 3R ‘g’ R A ‘a’ WIS Bl &R (89 & @Rl W)

According to him SH& AR © X = % at?> , Y= %gt2
= é =2 o v=9 y = straight line. w=el Y&
g a

Two persons P and Q start from points A and B respectively as shown in figure. P and Q have speed
v = 12 m/s in shown directions towards point O. when the distance between P and Q is 120m, then Q
increases its speed to 15 m/s. Then find out who will reach the point O first.

] fh P Tl Q SR AR HHY: fdg ATATB A A =1dl v = 12 m/s ¥ IT31 UR™ &_d & dof g
O R 9gd 2| 919 PI Q& &I 120 m &I g3 BHl 8 a1 Q 37U ATl FgHR 15 m/s B ol 2 |
g1y fIg O T% Ul B Uge |

0] v A

<
<

180 m

(A9 P (B)Q
(C) both P and Q reaches simultaneously (D) Data is insufficient
QA Pd QUH A1 UEA B TSR ol 2 |

AN
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Sol.

19.

Sol.

Position of P and Q when they are at distance 120 m at time t after motion start
Pdur Q@ R o9 3 7Y UR™ &7 & t /9T 915 120 m & § W B |
240-12t «—12t—>
37°
S0 120m
791,

A

37°

C
Velocity of Q along y-direction is initially 12cos37°.
Later on it increases it to 15c0s37° = 12 m/s
Earlier Q was travelling with less velocity along y direction. So, it will reach point O later.
So P reaches first at point O
y-faen & srgfeer Q @1 URfA™& are 12c0s37°
9% H T8 9B 15c0s37° = 12 m/s & IH |
Re H Q, y-favm H $HY $H I 4§ Tl W81 Al I I fivg O W A& H ygAM

saferd P fIsg O W ugat ugad 2 |

Two aeroplanes fly from their respective positions 'A' and 'B' starting at the same time and reach the
point 'C' simultaneously when wind was not blowing. On a windy day they head towards 'C' but both
reach the point 'D' simultaneously in the same time which they took to reach 'C'. Then the wind is
blowing in

S IRIAT U HE: A el B! R § gw By qHH w9 H g 'C' 9P Uged ©, Siafh a1 T8l
98 2! © | §41 981 dlel fad 9 'C' @ TR i 8¢ fdg ‘D' W VP WY Uh 99T H UgId © ol fb 'C @
TG S §Y o oI | 9 841 & 981 Bl Q2 & —

N
D
W—'—E
S
A C

(A) North-East direction STR—9d faem

(B*) North-West direction STR—uf¥=aH fazm

(C) Direction making an angle 0 < 6 < 90 with North towards East.

IR A 0PIV g9 Y (0 < 6 < 90) yd faem #

(D) North direction STR faem #

In absence of wind A reaches to C and in presence of wind it reaches to D in same time so wind must
deflect from C to D so wind blow in the direction of CD

N,

'se = Vaw T Ve

<t

= Ve t=Vyt+Vys t
AC = V,,t
CD = V¢t

AN
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20.

Sol.

g B IPURAM H A TET 8 C WR 3R IRy Ioi W I8 F9F §9I § D R Ugad 2| 3 ag CHD

BI 3R fA&fT F=cAl g o Iy CD fen # == =2y |
D

VAG =V + VWG
= Vot = Vot + Vit
AC =V, t

CD =Vt

A man who is wearing a hat of extended length of 12 cm is running in rain falling vertically downwards
with speed 10 m/s. The maximum speed with which man can run, so that rain drops do not fall on his
face (the length of his face below the extended part of the hat is 16 cm) will be:

U Ffdd Sl 12 cm SH g% @I Bl U CIUl UsH §Y XA A alsal 81 Sl fd 10 m/s & I 4
@R 1 @I IR AR 2| M & <17 &I Iffwad ore, difs A1 &I g5 SHD gex W) 78l R

(S9® TR B IW U W & A1 Bl o= 16 cm ) BEN —
(A¥) % mis ®8) ? mis (C) 10 m/s

Vricx = 0, Vricy) = 10 m/s
Let, velocity of man = v

A1 {6 e &1 97 =v

12 cm

16 cm

then, Vriman = V (Opposite to man)
For the required condition :

dd, VRiman = V. (3“3_‘% Eg ]%q'ﬁﬁ)

@ e Rafg & forw :
tan 0 = —Rmy _ 10 _ 4
R/M(x) v 3
v=19%3 _ 75 Ans.

(D) zero

AN
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TARGET : JEE (Main + Advanced) 2021

Resonance” \PHYSICS /

Educating for better tomorrow

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A9 TO A10

DPP No.: A10 (JEE-Advanced)

Total Marks : 36 Max. Time : 38 min.
Single choice Objective ('-1' negative marking) Q.1 (3 marks, 2 min.) [03, 02]
Comprehension ('-1' negative marking) Q.2 to Q.4 (83 marks 2 min.) [09, 06]
Subjective Questions ('-1' negative marking) Q.5 to Q.10 (4 marks 5min.) [24, 30]

ANSWER KEY OF DPP No. : A10

1. © 2. (—107—10l2) rain appears to come 45° with . 3. (B) 4. (D)
5. 52m 6. 30° 7. % m 8. y=— %xz 9. 70 10. 25
a
1. The displacement of a particle moving in a straight line is given by x = 16t — 2t (where, x is in metres
and t is in second). Find the distance travelled by the particle in 8 seconds [starting from t = O] is :
XA X1 F AAfEiiel Th BU BT fARemUT x = 16t — 2t2 gRT AT ST ® (STef x Hiex # @ t Jhvs A B) |
8UPUS A [t= 0¥ URM™ Hxd 4] U1 §RI T B Tz 3 270 ¢
(A) 24 m (B) 40 m (C*64m (D) 80 m
Sol. x=161t-2t?

. v=16-4t=0ort= 4 sec (break point gad fI75)
Distance i =[16t-2* |+ | 16t-2t* || =[64-32]+ | [128-128)-(32)]| =32+32=64m

COMPREHENSION

Sol.

Ans.

Sol.

Sol.

Rain is falling with a veIocity(—4T+8]—1OI2). A person is moving with a velocity of (67+8]) on the
ground. x-axis and y—axis lies in horizontal plane and z—axis is vertically upward.
aIRer (—4i+8j—10k) & 7 A R W& 2| UH A (6i+8]) I W T W el Y& B | x—3qET A

y-31e7 &S el § qAT z-3%eT SR SHW P AR B |
Find the velocity of rain with respect to man and the direction from which the rain appears to be coming.

AT & ATUET IR B 99 S PRI N g8 fa=m W) 91 &1 o™y qiRen a1efl 88 Wil 81 j&T 2 |
Vim=Vi=Vm = (~10i —10K)
(—107—10!2) rain appears to come 45° with .

The speed with which the rain drops hit the person is :

I8 A1 A BRI T IR Bl g7 AGH | THIA ©
(A) 10 m/s (B*) 10+/2 m/s (C) 180 m/s (D) /360 m/s

Vim =102 +102 = 1042 m/sec.

The velocity of man w.r.t. rain is : MGH & IR & AUET I S BRI

(A) —6i —8] (B) 4i—8j+10k (C) 10i —-10j (D*) 10i +10k
Vik =—Vem =10 i + 10 k
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Ans.

Sol.

Sol.

A balloon is ascending vertically with an acceleration of 0.4 m/s 2. Two stones are dropped from it at an
interval of 2 sec. Find the distance between them 1.5 sec. after the second stone is released.

(g = 10 m/sec?)

Th JERT SR B AR 0.4 m/s 2 S RO A Tt 21 599 & TRl B 2 9Fv8 & <RIl H AREN
ST 2 | fgd mer @1 Bled & 1.5 9avs UREN SHd A ¥ 9| ditetg, (g = 10 m/sec?)

52m

1\--B

B

+A

Al

At position A balloon drops first particle
Rafd A R ERT vgel FU1 RARTAT 2
So, uan=0,aa=—-g,t=3.5sec.

Sa= (%gtzj ........... ()

Balloon is going upward from A to B in 2 sec.so distance travelled by balloon in 2 second.

TERT AW B S & 3R 2 sec.H ol &1 & 39flY 2 @R gRT T DI T8 G
(SB=%aBt2j .......... (i)

as=04m/s® t=2 sec.
S:1=BC=(SB+SA) L (iii)
Distance travell by second stone which is droped from balloon at B

T R ERT 09 3 Wil B W J&R 4§ T 2 |

uz=us=ast=0.4x2=0.8m/st=1.5 sec.

N——=<—W0

(Sz = uzt—%gtzj ........... (iv)
Distance between two stone S1HI J@RI & §19 g3
AS=S1-Sz.

A projectile is thrown at an angle 30° from the horizontal ground with velocity 10 m/s. Find angle
between displacement vector and velocity vector at time t = 1 sec .

TH U B oHH F &R | 30° HI9T TR 10 m/s 97 ¥ wafd fhar sar @ O favenus wfewr qen 9w
AR & 9 t= 1 HvS & 915 HIOT BT |

For direction of motion I @ f&em & fod

10sin30-10x1 _ B 1

10cos30° ﬁ
For displacement fazemus & forg

tan 61 =

10sin30- 10><%>< 1

tan 62 = =0
10cosb
01 =-30° 02=0
BIvT Angle = |01 — 02| = 30° Ans 30°

AN
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Ans.

Sol.

Ans.

Sol.

Ans

A patrticle is projected from the ground level. It just passes through upper ends of vertical poles A, B, C
of height 20 m, 30 m & 20 m respectively. The time taken by the particle to travel from B to C is double
of the time taken from A to B. Find the maximum height attained by the particle from the ground level.

T B BT S A eI fbar S 81 98 el @wW A, B, C e g A 20 m, 30 m @120 m
2, ® S RRI BT 31b 81 g3 Mderal &1 BA C & oM 4 foran 11 999,A W B dd o1 # forg 1Y
FHG BT G & | BT RT S 4 U< AHTH SaTs $T A9 A0 IRI—

125
—m
4
tae =t
tec = 2t
So, for ABC part, ABC 91T & ferd,
7' N
u
y B I*
I Om: h
A _1¥_ v D c
Loty
; 20m 20m |
Ly Ty N
Time of flight 339 ®Id,
2u
tac=3t= —L
g
= Uy = Egt
T2
= 1 2 — 2
Also, 10 = uyt— Egt =gt
= t=1s uy = 15 m/s
v, 225_ 45
2g 20 4

A radius vector of point A relative to the origin varies with time t as r = atf—btzj where a and b are
constants. Find the equation of point’s trajectory.
I A @1 91 g & ane Brody afker w99 & A1 =ati —bt?] @ d=e gRaffd g1 ¥ e a 3R
b fradies 2 a1 fag & "2t &1 FHIHRT BT |
b

== _2)(2
¥ =ati —bt’j
x=at y=-bt?

X x ) -b
t:[—j: y= -b (—J = y=. %X
a a a

A body starts with an initial velocity of 10 m/s and moves along a straight line with a constant
acceleration. When the velocity of the particle becomes 50 m/s the acceleration is reversed in direction
without changing magnitude. Find the speed of the particle in m/s when it reaches the starting point.

10 #i/4. & URMS I | TR N@T H aAE $H01 99 @R ¥ T HRAT § | 9 BT BT 97 50 HIL/A,
BIAT 2 A1 @ROT & gRATT H aRadd fed fa1 &1 59 @Ror &) feen w81 SRl 281 91 & g 31a
RS g R UEa W S @ A m/s H S IR |

70

AN
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Sol.

B
u=10m/s 3 > V =50 m/s
@ L
%
Kk— S a >
A —> starting point
RS g

ForAB AB @ ford
V2 =12 + 2as
2400 = 2as orglr as=1200 Q)
Now, for BA  3rd: BA® forw
Va2 = (50)2 + 2 (-a) (-s)
Va2 = 2500 + 2 x 1200
Va =+/4900 Va =70 m/s

velocity of particle when it reaches the starting point is 70 m/s.
W9 U1 G YRS g UR ugHdr 8, @@ $o1 BT 47 70 m/s. B |
10. A Bomber flying upward at an angle of 53° with the vertical releases a bomb at an altitude of 800 m.
The bomb strikes the ground 20 sec after its release. Velocity of the bomber at the time of release of

the bomb is V m/s. Find % [Given sin 53° = 0.8; g =10ms?]

800 m P SHdlE W Uh HAED AHH HEAER W 53° F BT R FURX &I AR S I8 2| I§ Uh 99
BISAl ¥ TAT Ble & 20 s YA Jg ¥ | SHRIAT & | 99 Bled G9I 99 d18d faa= &1 971 V m/s 8

ar %‘cﬁfﬂﬁ?ﬂﬁﬁl[ﬁ?ﬂ%lsin5@=0.8 : g=10ms?]

Ans. 25
Sol.

yA

530 800 m

0=37° v

v
x

T=20s
1
Sy=uUyt+ antz

800=(-ucos539 T+ (%} T?

= u =100 m/s
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TARGET : JEE (Main + Advanced) 2021

Resonance” PHYSICS

Educating for better tomorrow

DAILY PRACTICE PROBLEMS

Course : VISHESH (01JD to 06JD)

NO. A11 TO A12

DPP No. : A1l (JEE-Advanced)

Total Marks : 35 Max. Time : 26 min.

Single choice Objective ('-1' negative marking) Q.1to Q.2 (3 marks, 2 min.) [06, 04]

One or more than one options correct type (‘—1’ negative marking) Q.3 to Q.5 (4 marks 2 min.) [12, 06]

Comprehension ('-1' negative marking) Q.6 to Q.8 (8 marks 2 min.) [09, 06]

Subjective Questions ('-1' negative marking) Q.9 to Q.10 (4 marks 5min.) [08, 10]

ANSWER KEY OF DPP No. : A1l

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

7. (B) 8. © 9. 160°CW, 200° ACW 10. /144 cm?

1. A plane mirror is placed with its plane at an angle 30° with the y-axis. Plane of the mirror is
perpendicular to the xy-plane and the length of the mirror is 3 m. An insect moves along x-axis starting
from a distant point, with speed 2 cm/s. The duration of the time for which the insect can see its own
image in the mirror is :

g AAAC QUUT & Aol Bl y-31& | 30° & IV TR 9 U IE@] Il & | SUUT Bl e, Xy-0dd & o9ad ©
Jor SUvT Bl dFETs 3. & | R Rd 5l g A Uo Fre1 x-318 & Irgfasr 2 94 /4. 31 =1 4 Al
2| 98 FHIIRTA /1 BT O R aleT e ufafds qdvr § < At B |
y
'\0
6
\0
—>V "¢
O
(A*) 300 s (B) 200 s (C) 150 s (D) 100 s
Sol.
rY
AL
30°
o 3M
-" Y \ [ > X
O 7 NB 7

In the figure shown the line 'OA' is normal to the mirror passing through the end point A. By ray diagram
it can be shown that when the insect is to the left of 'O’ all its reflected rays will be towards right of 'O" so
it cannot see its image because rays are not reaching it. when the insect is to the right of 'O’ its
reflected rays will be on both sides of the insect that means the insect will be in the field of view of its
image. So it can see its image.

So it will be able to see its image till it reaches the point 'B' of the mirror from point 'O".

sL2xt= 3 x 100 = t = 300 seconds
c0s60°

AN
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Sol.

2x

Sol.

B
Wﬁgﬁﬁlﬁﬁ%@'OA'W@W%H%@W%@A@W%IW@HEWW
oA 8 & 59 dier '0'$ il &R § @1 WEka 6ol 'O’ & Tl &R B sHfey I8 o ufafes @
T o Fhdl  Hifd [HROI 3 TP TE UG T 2| 99 ol 'O' D A IR © A1 39D WAk By
B B QA AR 2| 3HHT IAUT ® fF aier s ufifdw & geg &3 # B gwfon aw oo wfafes
XY FHAl & | I8 (U1 UfAfdw q9 96 < G| 59 9 I8 fdg O W UV & fIg B b uge |

SL2Xt= [ 3 j x 100 = t = 300 seconds

c0s60°

A body travelling with uniform acceleration crosses two points A and B with velocities 20 m s™* and
30 m st respectively. The speed of the body at the mid-point of A and B is
o @RoT | T AR E U g QA g3 ATB P HHN: 20m s I 30m s B I UR IRl 2| A

IB S W Qg R Iy & a1 BFf —

(A) 24 m st (B) 25 m s (C*) 25.5m st (D) 106 ms
20m/s 30m/s
A C B
—r—
X X
_ Vg -V, _ 900-400 _ _5
2 x 2X 4x

= W +2ax \/400+2x%xx—\/65 _ 25.5m/s.

The velocity time graph of a particle at the origin at time t = 0 and moving in a straight line along the
x-axis is shown.If A1, A2, and Az are the shaded areas and Az > 3A1 and As< 2Ay, then :

X 31& & IAfaR AT Fo1 Sl t=0 e fdg W g & forg 9 w9 aw = e # <ol w2 ARk

A1, Az, TT Az BRITfRT 9T &5%hel 8, 92 Az > 3A1 Td Az< 2A1, 9 —
V‘T

(A*) For 0 <t < to, the particle crosses the origin only once.

Bad 0<t<tod Y PV B Y IR Ho fdg BT IR PR Fbal 2 |
(B) For 0 <t <to, the particle crosses the origin twice.

0<t<tod oIy Hv1 A fd=g I I IR UR P |

(C*) The particle motion is non- uniform.

HOT B A T T S B |

(D*) Acceleration of particle becomes zero only once during 0 <t <to
AT 0<t<to® HA B P @RV Hacl U IR Y 8FT |

AN
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Sol.

Sol.

5»

Sol.

since gfdh A1 + Az <3A1< Az
Hence particle crosses origin only once.
o fIg d9d T& IR IR R |

Slope :I_\t/ =a =0 only once.

YOt i—\t’:a:omwawqwghm

At what angle should a body be projected with a velocity 24 ms™ just to pass over the obstacle 14 m
high at a distance of 24 m. [Take g = 10 ms]
24m @ A R R 14 m I3 ARTS Pl Sb IR B b Q¢ T 9 P 24 ms* & 90 A fHa

BT R GH AMed | [ g =10 ms?]

(A*)tan 6 = 3.8 (B*) tan 6 =1 (C)tan6=3.2 (D)tanb =2
X =24 =u cos6.t

24 1
= t=

24c0s0  cosO

y = 14 = u sin6t — %gt2

N 14 = usino . 52
cosO cos”0
= 14 = u tan® — 5 sec?0
= 5tan®0 — 24 tan® + 19=0 = tand =1, 3.8.

Consider two cars moving perpendicular to each other as shown. Initially distance between them is
100 m. Velocity of A is 10\/5 m/s and velocity of B is 10 m/s. Then :

RAER &1 &R, U6 SR & o gaq aid o UR™M § IMl @ 789 & 100 m g1 I A &1 97
10</3 m/s & B &1 91 10 m/s & | T9

1003 mis A
1
|
|
100m| 110m/s

L
(A*) magnitude of velocity of A w.r.t. B is 20 m/s
(B) minimum distance between them is 50 m
(C*) minimum distance between them is 50\/§m
(D) at t = 2 sec. they will be nearest to each other
(A*) A BT BB Ul 971 20 m/s B9 |
(B) T & Hed =gAH g1 50 m BN |
(C*) 3t & Weg gAaH g 5043 m B |
(D)t=2sec. W d Al TP TR & AHTH URT 81 |

W.r.t.
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COMPREHENSION
A stone is projected from level ground with speed u and at an angle 6 with horizontal. Some how the
acceleration due to gravity (g) becomes double (that is 2g) immediately after the stone reaches the
maximum height and remains same thereafter. Assume direction of acceleration due to gravity always

vertically downwards.

TP TR SMIF 9§ u ard Je Afds ¥ 0 BT R yefia fBar S 2| R SR 99 g @R (g)
TR & ANHTH HAE W IgA S e 918 U (S fB 29 B) B ST § T WD q1€ WA I ¢ |
TR @R B e B FeEdieR A B AR A |

_usin®

= and
g

u?sin®0
29

H=

Y A 9N B fog, ISSTA FIed & —

2 H uzsinzezL
\ 29) 28 2

%)

%)

(D) tan¢ = \Ecote

6. The total time of flight of particle is :
FU B ST FT Hol IHI & —
3 usin6 usin® 1 2usin® usin®
A) -—— (B — ( +—j € —— (D) 2
2 g g V2 g g
7= The horizontal range of particle is
BT BT AT W B —
2 2 2 =
OF 3 u?sin20 9 U sm29(l+i] © Ysinzo (0 SN[,
g 29 V2 g
8=  The angle ¢ which the velocity vector of stone makes with horizontal just before hitting the ground is
given by :
BV ¢ ST ERTAA W SHIA 4§ T8 @R &1 97 |fee &8s & a1 §91an 2, 8Rn—
(A)tanp =2tan (B) tan¢p = 2 cot6 (CHtand = \E tan 6
Sol. (6 to 8)
The time taken to reach maximum height and maximum height are
; o 2
t= usin® andH:usme
g 29
For remaining half, the time of flight is
. [2 H _ [u’sin’6 y
(29) 2" 2
. . . 1
.. Total time of flightist +t' = t ( —j
2
T usin@ (1+iJ
g 2
2.
Also horizontal range is=ucosf x T = U sin26 (l+ i]
29 2
Let uy and vy be initial and final vertical components of velocity.
w?=2gH and vy? = 4gH
Vy = \/E Uy
Angle (¢) final velocity makes with horizontal is
v u
tanp= L =+2-2L = 2 tand
uX uX
T IIOPGaA HAE W UETA H N FHI AT AfhaH AR
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c. B ST Eb"r?vft+t‘=t(+

T= usm@(lJrij

9 2

)
Sﬁ:ﬁﬁﬁwzucosGXT=M (1+ij

v )

N

29

AT Uy TAT vy TRI™E TAT AfTH T & HAY: FeAleR 9Sh 2 |

w?=2gH andv?=

Vy = ’\/Euy

4gH

Sfast @ arer i<\ a1 |afeer (¢) BT 99T B
tang = %:«EE—V = \Etane

9. Two plane mirrors are inclined to each other at 30°. A ray is incident on Mz at angle of incidence 40°.
Find deviation produced in it by three successive reflections due to mirrors.

31 FAJS QYU ¥R 30° FHME W | TH fHROT My TR 40° W [ufd it B | o | A
WA & 9% BRoT H1 fF=e= D1 Fa1 g1 |

Ans. 160°CW, 200° ACW
Sol.

80°

\ 40140
W30 7050°

30° /M

Emergent ray

1

incident ray

A0°

Emergent ray

incident ray

Sod = 160° clockwise T @Y foem #
= (360° — 160°) Anticlockwise B! @I faudia feem #
= 200° Anticlockwise &! & faudia faom &

10. A point object is 10 cm away from a plane mirror while the eye of an observer (pupil diameter
5.0 mm) is 20 cm away. Assuming both the eye and point to be on the same line perpendicular to the
mirror, the area of the mirror used in observing the reflection of the pointis__

W%§@H@iWfrq‘mﬁmcmaflw%aaﬁswﬁmﬁa%w(gaaﬁmﬁaaﬁwmm
5.0mm) 20 cm 1 W B | Al I8 AF foran oY & g 9w va ofig <1 €1 SUvT & orgad, 9 &l
W 7| fdg 9 @1 U & & fy gUvT gRT SR &A%d BT |

Ans. T/144 cm?
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Sol.

Triangle IEB
& IFD are similar
<t 1IEB
Jor IFD 999 8
=il
So 31q:, tanb = I _ 5/2)x107
10 30
r= 1OX§XL = i: i
2 300 60 12

Area 85het = a2 =—— cm? .
144

TARGET : JEE (Main

Resonance”

Educating for better tomorrow

\_PHYSICS /

+ Advanced) 2021

Course : VISHESH (01JD to 06JD)

DAILY PRACTICE PROBLEMS

NO. A11 TO AX

DPP No. : A12 (JEE-Main)

Total Marks : 60

Single choice Objective ('-1' negative marking) Q.1 to Q.20

Max. Time : 40 min.
(3 marks 2 min.) [60, 40]

ANSWER KEY OF DPP No. : Al12
1. (D) 2. ©) 3. (D) 4. ©) 5. (D) 6. ©) 7. (D)
8. (A) 9. (B) 10. (B) 11. (D) 12. (A) 13. (D) 14. (©)
15. (©) 16. (A) 17. (D) 18. (B) 19. ©) 20. (D)
1. A lift starts from rest. Its acceleration is plotted against time in the following graph. When it comes to

rest its height above its starting point is:

Teh fode favmERen ¥ UR®™ Bl 8 | S96T RV 99T ATH g ST T 8 | o9 I8 faxmama=en § o
S © d9 g9 $ag IRMAS a5 | 8l —

a(m/s?%)
ab—
: 8 1|2
0 4 : | H(s)
-4 I
(A) 20 m (B) 64 m (C)32m (D*) 128 m
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Sol.

Sol.

Sol.

Att=4sec, V=0+(4) (4) =16 m/sec.
Att=8sec, V=16 m/sec.
Att=12sec,V=16-4(12-8)=0

For O to 4 sec si=%at?=%(4) (4?=32m
For 4 to 8 sec $2=16(8—-4)=64m
For 8to 12 sec Ss3=16(4)—-% (4) (4)>=32m

Sosi+S2+s3 =32+64+32=128m
t=4sec®, V=0+(4) (4) =16 m/sec.
t=8sec W}, V=16 m/sec.
t=12sec ™, V=16-4(12-8)=0

03 4secd fog si=Yat?=% (4) (4)2=32m
4% 8secd forg S =16 (8 —4)=64m
8% 12 sec & forw s3=16 (4) — % (4) (4)2=32m

STy s1+S2+S3 =32+64+32=128m

P is a point moving with constant speed 10 m/s such that its velocity vector always maintains an angle
60° with line OP as shown in figure (O is a fixed point in space). The initial distance between O and P is

100 m. After what time shall P reach O.

10 m/s & fR9d a1 & TS B P 59 UBR A & b $9d1 97 A @1 OP & 91 |ad 60° &1
BIVT FY &l 2| (GF 9 O U §¢ (fixed) 45 81) 0T P & #&7 URMS g1 100 m B | foas w99 &

9w P, O 9% Uga |

P
S 60
v=10m/s
(0]
(A) 10 sec. (B) 15 sec. (C*) 20 sec.
(©)
P
60
+
v=10m/s

(0]
Velocity of approach of P and O is

_d_x =v cos 60° =5m/s
dt

It can be seen that velocity of approach is always constant.

P reaches O after = % = 20 sec.

P
60
+*
v=10m/s
O 0
P 3R O & Uga= &1 a7

_d_x =vcos60° =5m/s
dt

Y8 W S Pl § b ugam &l 971 Had a2 |
P ,O$Wq§ﬂw%:%:20$ec.

(D) 30 sec
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Sol.

4

Sol.

A particle is moving with constant speed V m/s along the circumference of a circle of radius R meters

as shown. A, B and C are three points on periphery of the circle and AABC is equilateral. The
magnitude of average velocity of particle, as it moves from A to C in clockwise sense, will be :

AR T6 $01 R 0 &1 ga &) aRA R 9 o Vm/s § 11 @R 8T 51 A, B3R C 3 &1
R W A9 fdg & 3R AABC w8 ol 8 ofd: Ad C d% sfeonad faem # 4 #=xd g 301 &
3N 971 BT gRHTOT BT |

3V
®

()

33 Vv
47

The displacement of particle from A to C willbe 921 A C % U1 &I favemas &Fm |
R x2cos30 = J§ R

Time taken in moving from A to C will be 9 A CTd T # forar T a9y = |
A to C distance A §C & qI &I T8 G0 _ 4nR
\Y TV 3V
_\BR _ 3BV
oo Vay = -
47R 41
3V

A point moves in a straight line under the retardation a v2 , where ‘a’ is a positive constant and v is
speed. If the initial speed is u , the distance covered in 't' seconds is:
U&H HUT A av?, Eﬁuﬂlqﬁwﬁm%@ﬁnﬁw% SEl ‘a’ U g9Td S FEdie B | Ak aR™S

A U At AFTS H T B R B

(A)aut B)In(aut) (C*)1 h(1+aut) (D)aln(aut)
a
retardation given by #iee f&am iar ®
o av?
dt
Integrating between proper limits Sfad RN & 99 TG B W
v t
= —jd—\zl :ja dt or 1:at+1
v o v u
Gl L geud
dx u 1+ aut

Integrating between proper limits 3fad Wi @& €9 IATHAT FA W®

S t
= jdx:IUdt = s=1 In (1 + aut)
: ¢ 1+aut a
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Sol.

Sol.

A particle is projected from the horizontal x-z plane, in vertical x-y plane where x-axis is horizontal and
positive y-axis vertically upwards. The graph of ‘y’ coordinate of the particle v/s time is as shown. The

range of the particle is /3 m . Then the speed of the projected particle is :

Th H B AN x-z FHAA A, Fed x-y F9d H vafid fear oiar 81 o=t x-3ret Afdw § iR e
y-318T il SR P AR B | B BT GHI AR 'y (i BT U6 REmar TR w0 B R 3 m R
T BT BT VU] ATSA B

/.
y
60°

I t

(A) 3 m/s (B) 423 m/s (C) 25 mis (D% J28m/s

(D)
From graph 7% &

uy = tan 60° = \/5 m/s

Uy o J5 = 2xU N8 x+[3
9 g

Range WXt R=

or ux=5m/s

= 1,u§+u§ = J28 mis

A particle is moving in x-y plane along curve y = g and ux = 4 — 2t. The displacement verses time

graph of the particle would be (where all parameters are in S.I. units)

WWx-ywﬁyzg TP TR TATUx = 4 — 2t B AAR T HIAT 81 Al SV HT fARIT—FFI T
%TW—(HﬁWWSIWﬁ%)

e L

y= g implies that particle moving in a strength line passing through origin.
y= EWHW%%WW@%@WWH%WW%I
Ux=4 -2t = ax=—2and qdm 4x =4

X =4yt + Ea.x. t?
2

:4t+% X (—2) x t?

X=4t—t?

= Jx?+y?

[é)]

(02}
I
N

(4t -1?)
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Sol.

8.»

Sol.

9=

Sol.

A particle starts from the origin at t = 0 and moves in the x-y plane with constant acceleration a which is
in the y direction. Its equation of motion is y = bx2. The x component of its velocity is :

TP HU7 fRM 4 I A5 A t=0 W x-y dd 7 o @Ro1 a (y fazn #) 4 90 g6 =1 8 | $9 A Bl
TFHDPROT y = bx2 & | SAD 97T BT x—HPH &8N |

. 2a a a
A) variable aRad=elie (B) ,[== C) — D*) ,|—
(A) (B) b ()2b ()’!Zb
y = bx?

2 2 2
Yo opx, I =AY o g (W)L 9
dt dt dt dt dt
a=2bv2+0 -~ yv= | &
2b

A patrticle is projected from the inclined plane at angle 37° with the inclined plane in upward direction
with speed 10 m/s. The angle of inclined plane with horizontal is 53°. Then the maximum height
attained by the particle from the incline plane from the point of projection will be-

T HUT Pl Ad del A 37° DIV I 8T A D HUR DI AR 10 m/s T 4§ FRAGER vaifta fear s
21 70 Td P &S & W Fbra 53° 2 | yAUY g | 9 I ¥ BV gRI UG bl Tz ifbad SaTs

N —

37

53°

(A*) 3m (B)4m (©5m (D) zero 3
Maximum height fror_n inclined plane is
99 dd 9 Af¥HaH Sars

_ u> (10 sin37°° _

= 3m
2 a, 29 cos53°

A ship is moving westward with a speed of 10 km/h and a ship B , 100 km south of A is moving
northwards with same speed. The time after which the distance between them is shortest and the
shortest distance are:

TP SEl A, 10 km/h @1 a1 § RFH $1 R 0 $R I8 & TUT TP oierel B, A ¥ IROT H 100 km 1
R Red fdg | 99 a1d ¥ SR B 3R T R &1 & | 98 99 o uear I & A7 g4 A
B Jor 98 <ad 10 B8R —

(A) 2h, 100 km (B*) 5h, 502 km (C)5y2 h,50km (D) 1042 h, 5042 km
N N
A D .
< «—¢—E
S
100km 4% 1 C @\é&
B
N
- . 100
minimum separation <=dH g1 = AC = f =502 km

_BC _100/+2 _

t = =
min VBA 10\/5

5h
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10.

Sol.

11.

Sol.

12.»

Hint :

A frame of reference F2 moves with velocity v with respect to another frame Fi. When an object is

observed from both frames, its velocity is found to be v, inFiand v, inF2. Then, v, isgiven by:

TF BT a1 Fo o PISW 99 Fu B We v AT § TR aRal 8| o v avg @ & Ay dst @
W T 8, THHT A Fa v, 9o Fo#d v, O BN ¥ a9 v, e gew fRar e —

-

- - - - - - NN \Vj
(A) Vi+V (B*) V-V (C) V-V, (D) |V1—V| Tl

[V, |

— - - - - =

Vo2 Vo1~ Vpy — V2 =VimV

An object moves in front of a fixed plane mirror. The velocity of the image of the object is

(A) Equal in the magnitude and in the direction to that of the object.

(B) Equal in the magnitude and opposite in direction to that of the object.

(C) Equal in the magnitude and the direction will be either same or opposite to that of the object.

(D*) Equal in magnitude and makes any angle with that of the object depending on direction of motion
of the object.

TP 9 P ReRr FAdE gUv & wHe T el ® | 9w & ufafes &1 97 —

(A) o & 97 & aR¥T IR fzn & |\ 2 |

(B) o & 91 & uRHMT & FAM 7 iR fozn & fawia 2 |

(C) o= & a1 & IRAMT & F9H & AR o a1 1 Swa (@7 &) w9+ erft a1 Sua (O @) fAudd efft |
(D fd & 97 & URHAMT & FAE B 3R g faen 9w & |1 v ®18 W S0 91 ® o W @)
I @ oz W R #Rd R

When object moves normal to the mirror, image velocity will be opposite to it. When object moves
parallel to the mirror, image velocity will be in the same direction.

T IR UV & oEaq T BRel &, TSN & 9 SHd fNad sl 9 9%g QUU & FHMOR T B
2 1 ufafdm &1 97 S w9 e F g

In the figure shown. A particle ‘P’ moves with velocity 10 m/s towards the intersection point ‘O’ of the
plane mirror kept at right angle to each other. 11 and Iz are the images formed due to direct reflection
from m1 and m2 respectively. In the position shown, the relative speed of I w.r. to I> will be :

AR U@ U1 ‘P’ &1 &aq ¥ 9Ade SUUl & Ufaessd f9vg O & @R% 10 m/s & 971 | 7 & <&
21 1L T [ GUUT my G2 me & WY W= | 991 o7 b1 yfafew 2 | e 18 Rafd & forg L a L&

JTUE Tl T BN
m2
L ___4.40cm, P
& N
900,'10m/ 30cm
77 m1

(0]

Na

:'_QL

oo S
—

(A% 20 m/s (B) 12 m/s (©) 1082 s (D) 16 m/s

10m/s4 10m/s

10m/s

g I]
The image will move as shown in the figure. It is very clear from the figure that the required answer is

20 m/s Ans.
gfafew & 9 AR IgAR T wRar 2| RrE § Iu IgER I8 WE g fh I 20m/s B |
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13.=

14

Sol.

15.

A converging mirror forms real image of object AB on screen. Now a hole is made on mirror just in front
of point B, Select correct alternative :

TP AR Y07 fdR AB &1 U8 W arKifdd Ififdw a9 © 1 o/ gUUT H fdg B & 3 A US fow
a1 S B | | Aoy 31 auT oy —

(A) Image of point B will be absent on screen

(B) Image of point B will be slightly below the previous position in screen.

(C) Image of point B will be just above the previous position in screen.

(D*) Image of point B will be at the same place where it was formed earlier
(E) Two images of point B will be formed

(A) 7& W a5 B &1 ufdfew srguferd &8rm |

(B) U W fa=g B &1 ufifdw ugat arell Rfd | ged1 &1 = a7 |

(C) v W fag B &1 vfdfe ugel arell Rafd & a6 SuR a9 |

(D® o W g B &1 ufifdm @8 wd W & 9971 S8 I8 Uge 99 &7 o |

(E) s ®R fag B & a1 wfafds o+ |

Angle of incidence of the incident ray for which reflected ray intersect perpendiculaly the principal axis.

amufaa faxer & forg smuas @1 &1 A fSe oy wRrafda e g e o awaq ufees 3= 3,
BN

Y
A

"/i
.
A 4 s
~~C

(A) 0° (B) 30° (C*) 45° (D) 60°

A

In the figure i +i=90°
i =45°

An infinitely long rectangular strip is placed on principal axis of a concave mirror as shown in figure.
One end of the strip coincides with centre of curvature as shown. The height of rectangular strip is very
small in comparison to focal length of the mirror. Then the shape of image of strip formed by concave
mirror is

TP A ®U A TN AIADR Ul B adel UV & G e R FAAGAR @1 Ol & | 39 Ug) BT Uh

RRT AR Tl &5 § FHRI 8 | UV B BIHE ol I Jol H AR[ATPR Tel Bl Hdls 9gd bA
2| @ Iadd JUUT gRT 94 UEl & ufafew @ anmepfa Bl —
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Sol.

16.

17.

Sol.

Te

(A) Rectangle (B) Trapezium (C*) Triangle (D) Square

(A) ImId (B) T¥eT A (9 RECSIEaN (D) &

Draw an incident ray along the top side of rectangular strip,which happens to be parallel to the principal
axis. After reflection this ray passes through focus. Hence image of all points (for e.g. O1, Oz, Os, ....... )
on top side of the strip lie on this reflected ray (at Iz, I2, I3, ....... ) in between focus and centre of
curvature. Thus the image of this strip is a triangle as shown in figure

S99 SMIATDR UfEHl & A SWI A8 & A TP AT fhRo1 G el & FHrR AR g8 uvl 9
THIRTH B | WIEdT & IR 601 BIed § SR | o ¥t fagali (3rafd 04, O, O, ......) ST & ufgwt &
ST Fag R 8 S ufiafdm = (Iy, 1o, ls, ... ) Wrafda f&=or ) 28N den 3 ufafew amar o< 9 Bied &
e B o ufgad &1 ufafew RErgar By g

J 9,0.0.
]~ Vg

0

|
3, |1\

A driving mirror on a car is never concave because :

(A*) its field of view is too small

(B) the image would be inverted

(C) the image would be virtual and therefore useless for the driver
(D) only a plane mirror forms true images.

Forel R B ford B W 3fadel U BT SYANT &1 HRd a-Th
(A*) 39HT I &7 9gd HH BIal 2 |

(B) ufafews Seer &rm

(C) ufafews mwril B gafer areid & ford aRTaR ®

(D) Rr% aoad guvT &) gfafes g=ran 8

A plane mirror is made of glass slab (n = 1.5) 2.5 cm thick and silvered on back. A point object is placed
5 cm in front of the unsilvered face of the mirror. The position of final image is :

(A) 12 cm from unsilured face (B) 14.6 cm from unsilvered face

(C) 5.67 cm from unsilvered face (D*) 8.33 cm from unsilvered face

2.5¢cm (n=1.5) AITE @ BA B Ufgdl ¥ SHH] G0 D TWRE UIferel IR RIAGAR T FHdd SU0T 1
2| o aiferer arell 9a8 & 9 5 om O W U 9% <9l 2 | v wfafes @ Refa 2 |

(A) fo=m aiferer &1 98 9 12 em § W (B) fa=m wiferer 1 &g 9 14.6 cm T W

(C) =11 difersr &1 |8 ¥ 5.67 cm T W (D*) fo=m aiferer &1 s 49 8.33 cm W W

A

5cm

(ov)
JTITTTTTTITITTTTRTTTTTITITITIOIIT
m

C F

25
.ocCm
Let 11, I> and Is be the image formed by :
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18.=

19.

Sol.

20.»=

AMT Iy, L 9 I 1 gR1T 98 1 gfafes 2
(i) Refraction from ABC ABC a8 ¥ 319ad+ gRT
(i) Reflection from DEF and ~ DEF ¥dg 9 WRIadd gRT
(iii) Again refraction from ABC gaRT ABC |8 ¥ 310ddd gRI
then d@f Bl. = 5n = 7.5 cm
Now 319 El; = 7.5+ 2.5=10 cm
Now 319 Bl =10+ 2.5=125cm
125 _ 125

Blzg=—— = ——=8.33cm.
n 1.5

. sini .
In the figure shown —— is equal to:
sinr

e g i S geae 2

sinr
b M

A

S ==,

f

2
=2 (8% K= (C) “3—2“1 (D) none of these
P-3 Hl ul I’J“Z

A bird is flying up at angle sin-t (3/5) with the horizontal. A fish in a pond looks at that bird. When it is
vertically above the fish. The angle at which the bird appears to fly (to the fish) is: [ Nwarer = 4/3 |
v fafedt &fdst | sint (3/5) & SI9T R S$ V&l & | 5 I8 fhdl dielld &) A8ell & Seaiek SW B §

a1 ween fafsal @1 It 8| Aol @ Afsar fod o191 W It g8 @ ush
(A) sin (3/5) (B) sin! (4/5) (C*) 45° (D) sin! (9/16)

V.

y(real)

Vx(real)
Let y-axis be vertically upwards and x-axis be horizontal.

IfY y-21e] SWEER FWR Y dXB 3R x-3%87 A 2 |
\Y, ) V, (ar<fas
Vy (app.) (mmdT) = y(rlea) i 1 )
I
Vx (app.) @R = Vi (real) (@R<id®)
_V,(app) 4 _4 3

anp=————=—tand = —x—=1
V,(app) 3 3 4

In the figure shown a slab of refractive index % is moved towards a stationary observer. A point ‘O’ is

observed by the observer with the help of paraxial rays through the slab. Both ‘O’ and observer lie in
air. The velocity with which the image will move is

4__
Q
Obs.
(A) 2 m/s towards left  (B) % m/s towards left (C) 3 m/s towards left  (D*) zero
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ICERRECH IS I % 3Ugcie dTell U ufeed Tah ReRr Jard a1 olR 1fd ol 21 s fag ‘O’ &

UeTdh gRT ufgdt & uiRa §9MT=R ol (paraxial rays) 8RT <@ oI 8 | g 'O’ d@o Y& ]! 8a1 §
SuRerd 2| a8 97 e ufafess aifd a=ar & -

4__

Obs.

(A) 2 m/s 91 &R (B) %m/s g1t 3R (C) 3 m/s SR} =R (D*) 3=

Hint: The final image formed by slab has a fixed separation from ’'O’.
ufgst gRT1 1% g <ifow ufafdw 'O’ 9 e FfkEa & @@ B 1.
AN Resonance® PHYSICS
Educating for better tomorrow
TARGET : JEE (Main + Advanced) 2021
DAILY PRACTICE PROBLEMS
Course : VISHESH (01JD to 06JD)
NO. A13
DPP No. : A13 (JEE-Advanced)

Total Marks : 36 Max. Time : 32 min.
Single choice Objective ('-1' negative marking) Q.1 (8 marks 2min.)  [03, 02]
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 (8 marks 2min.)  [09, 06]
Subjective Questions ('-1' negative marking) Q.7 to Q.10 (4 marks 5 min.) [16, 20]

ANSWER KEY OF DPP No. : A13
1. © 2. (A,B) 3. (A,C,D) 4. (A) 5. (B) 6. (A)
7. t= % ordr 2,s=2.5 8. 8 m/s 9. vi=1.1m/sandvz=0.5m/s.
10. 5/8 = 0.625 cm
1. A stone is projected with a velocity of 10 m/s at angle of 37° with horizontal. Its average velocity till it
reaches the highest position is : (Assume horizontal direction as x-axis and vertical upward direction as
+y-axis)
TH TR Pl st ¥ 37° SO W 10 m/s 97 | HeifUd fhar S g | STead RAfd 9@ uga | s
i 97 a1 B (AT IR B x-31el TAT SHEaleR HW B I B +y-31eT AIH)
. 10m/s
37°
X
(A) 4i+3j (B) 8i+6] (C*) 8i+3j (D) 8i
Sol. <> = \7l + \72 _ (10cos 37°i+10sin 37°Aj+ 1000537°Ai)
2 2
= <V> = 8i+3j.

AN

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
I Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 PAGE NO--78



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

2x

Sol.

The displacement of a body from a reference point is given by, X =2t — 3, where 'x " is in metres and
it is non negative number, t in seconds. This shows that the body :

forefl avg a1 favenue 5l g & wme X =2t -3, 8 W8t 'x' #iex # JU1 I8 IHUTHG FeE § iR
tdpvs § 2| F8 qama © b awg

(A*) restatt = 3/2 (B*) is accelerated

(C) is decelerated (D) is in uniform motion

(A" t=3/2 R faR™m 7 B | (B*) @Rd =1

(C) 5fea g1 (D) TP F9H BU A Ty PR I T |
\/;:(Zt—3) for B option B fd®eu & fory

x = (2t — 3)? acclerated for t>3/2% fod @Rd 2

dx

i 2(2t-3)(2) = 4(2t-3)

V=4(2t-3)=0
rest at t =2/3 W fax® W) 2
a=8m/s.

A person, standing on the roof of a 40 m high tower, throws a ball vertically upwards with speed 10 m/s.
Two seconds later, he throws another ball again in vertical direction. (use g = 10 m/s?) Both the balls hit
the ground simultaneously.

40 m S HMR R TSl Uh Afdd Th g 10 m/s 97 H SHEiER W B AR Bhal 81 2 Jvs B
9% 98 TN G Bl SEER BHAT B | T S SOHF TR Uh A1 SHRI 2| (g = 10 m/s?)

(A*) The first stone hits the ground after 4 seconds.

(B) The second ball was projected vertically downwards with speed 5 m/s.

(C* The distance travelled by the first ball is 10 m greater than the distance travelled by the second
ball.

(D*) Both balls hit the ground with same velocities.

(A*) Tgel g 4 Ahvs & 918 ST H THIE! 2 |

(B) T8 g Fe@ieR 1 @ R 5m/s B AT | B okl 2|

(C*) Ugeh I §RT O @1 T8 g1 8% 318 | 10 m 1S 7 |

(D*) ST g ST TR AT 9T A SHRIC 2 |

COMPREHENSION

A concave mirror of radius of curvature 20 cm is shown in the figure. A circular disc of diameter 1 cm is
placed on the principle axis of mirror with its plane perpendicular to the principal axis at a distance
15 cm from the pole of the mirror. The radius of disc starts increasing according to the law r = (0.5 + 0.1
t) cm/sec where t is time is second.

20 cm gghal a1 @1 U 3fade SUvl RETgER & | TP gAidR gl forddT ™ 1 em 8, H U0 &

T e W YT 38 & araq <uv & gd (pole) 15 cm @I § W FEGAR @ S T | 319 Fde!
@1 a1 99 r= (0.5 + 0.1 t) cm/sec & AR TG UR™ Bl & T_l t 99 HHvS ¥ & |

The image formed by the mirror will be in the shape of a :

U gRT 991 T Ui 1 sl 8 —

+H——

/

(A*) circular disc (B) elliptical disc with major axis horizontal
(C) elliptical disc with major axis vertical (D) distorted disc
(A*) TATHR FHH (B) U& rdqaaR Tad e e s afaw 2

(C) T SrEquaR Fddl et < 3rer FHeater € | (D) Iafid amagfer arell g |
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Sol.

Sol.

Sol.

Ans.

Sol.

All dimensions of the disc are perpendicular to the principal axis. Hence all dimensions are equally
magnified, resulting in an image in the shape of a circular disc.

[T Tl B AT 927 318 & oTWad © | o 91 faHY ReR w9 @ AR B | den ufifew gRierR
FHel B AR BT B |

In the above question, the area of image of the disc att = 1 second is :
FH B AN BTt = 1 APHvS R SWIGT Y & foy d5%el 8T —

(A) 1.2 1 cm? (B*) 1.44 1 cm? (C) 1.52 n cm? (D) none of these 38 | ®Is &I
Att=1 sec.
r=05t+0.1t=0.6 cm
_f _ 10 _
f-u -10+15
= Radius of image = 2r=1.2 cm

Area of image = n(1.2)? = 1.44 n cm?.
= yfafew &1 s = 2r=1.2cm
yfafdw &1 &3%a = n(1.2)% = 1.44 ncm? .

What will be the rate at which the radius of image will be changing

(A*) 0.2 cm/sec increasing (B) 0.2 cm/sec decreasing
(C) 0.4 cm/sec increasing (D) 0.4 cm/sec decreasing
yfafew o B @ uRads @ &= @1 8 —
(A*) 0.2 cm/sec F&il g3 (B) 0.2 cm/sec ®<T 8§
(C) 0.4 cm/sec 9 g3 (D) 0.4 cm/sec T g%
o1
dt
limage = |m||'object = 2|’object
dr,
mage = 2. ol 0.2 = 0.2 cm/sec.
dt dt

A particle moving in a straight line has an acceleration of (3t — 4) ms™ at time t sec. The particle is
initially at 2m from from O, a fixed point on the line. It starts with a velocity of 2ms™. Find the time when
the velocity is zero. Find also the displacement of the particle from O when t = 3.

TP PV G @ B Agfas TR & R t 999 W @R (3t—4) ms? 2| HU GRS § O 9 1m 1
W E OV R UG ReR fag 81 98 2ms? & 9 A T YRS &=l 2 | F9 ST PO o9 971 I

2l t=3Uhvs W $U HT OF favemu= ft s A |

t=§ ordr 2,s=25

\% t
a= _3_4 = [dv=[@t-4) dt
dt ) .
2 2
v-2= 3‘L—4t = :i—4t+2
2 2
v=0 = (Bt—2)(t-2)=0
= tzg or a1 2 Ans.
2
E:V,%: 3L_4t+2
dt dt 2
s 3 2
= Ids :J‘[i—4t+2jdt
1 0 2
t3 ’
= s—1= {E—2t2+2t} =15 = s=25 Ans.
0

AN

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
I Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 PAGE NO--80



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Ans.

Sol.

Sol.

The acceleration-displacement graph of a particle moving in a straight line is as shown in figure, initial
velocity of particle is zero. Find velocity (in m/s) of the particle when displacement of the particle is
s =16m.

RS ¥ B e fRia S w1 @R faRenua uw R # uelRia B | $U1 &1 URMRS 9 g B | B9
BT 9T m/s H AT B Od FUT BT AT s = 16m B |

a (m/s)’4
R EREEEEEEE :
2 570 15 > sm
8 m/s
v dv = ads

12m

'V[v dv:Ia ds
0 0

2
V; = area under a-s graph from s =0 to s = 16m.
2
V7 =s=0Ws=16md® a-s WH & A<Id aFTbel
=2+12+6+ 12
=32m/s
or V =464 m/s =8 m/s Ans. 8m/s

When two bodies move uniformly towards each other, the distance between them diminishes by 16 m
every 10 s. If bodies move with velocities of the same magnitude and in the same direction as before
the distance between then will decrease 3 m every 5 s. Calculate the velocity of each body.
S9 31 I T 9 A TP GEY Pl SR 37 I © A S A 0 16 m ufA 10 s H HH BNl B IR
TRIY I Bl A1l A A a2 H T © A S0 9% g 3m AR 559 HH el § | TAP I« BT 7
EIGECNE
Let velocity of bodies be vi and va.
in first case
Ui =Vi+ V2 ()
in second case
Uz = Vi—V2 ()

u, +u
V1= %

u, —u
and vp= + 2
2

Here ui = E m/s and uz = %

After solving we have
vi=1.1m/s and vz =0.5m/s.
AT GG & I vy AT V2R |

gorg Rerfa #
Ui =Vi+Vz ()}
feda Rufy &
Uz =Vi—V2 ()]
SRV Sk S VA ke ]
2 2
o 16 3
TElur= —m/s dAqMuz = —
10 5
T BT W

vi=1.1m/s and v2=0.5m/s.
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10.

Ans.

Two rays are incident on a spherical mirror of radius of R = 5 cm parallel to its optical axis at the
distance h1 = 0.5 cm and h2 = 3 cm. Determine the distance Ax between the points at which these rays
intersect the optical axis after being reflected at the mirror.

h1=05cmTd h,=3cm I ¥ R=5cm a1 & 7eld g901 R J R0l gl o & 99
mafd B € | S 9gall & W g0 Ax I SR o'l W QM1 IR0l qUU | WG $ 18 T e
B BleH © ?

5/8 =0.625 cm
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