Wave on a string ﬂ_

HINTS & SOLUTIONS OF WAVE ON A STRING

EXERCISE-1
I - |
A-1. €) A A=10mm
(b) AT &A1 k =5rcmt
(c) et a= 2T =2 em
k 5
(d)  amgf f= 2 =30Hz
2n
(e) R ICREDIS] 7=1-1g
f 30
() TR BT 7T u="fr=12cm/s.

A-2.  AZ=As2+ A2 + 2A1 Az cos Ad
Ad= g,Alzvm,Azzvm
Y2 = Y2 + Y2 + 2Y2m X COS g
Y2 = Yr? + Y2 [Y = V2 Yn=1.41 Yo
A-3. (a) o = 2xf = 10% Red/sec X7/ AHvs
(0).x5=20 A=4m K:%:grad/m
(c) y =12 x 102 sin (ot — kx + ¢)
=12 x 102 sin (10 nt — g X + 0)

t=0 U} x=0 & y=0
0=sin¢
6=03Tr«
oy . T o
—= =12x102| —=| cos (100 it — — x + ¢)
0 X 2 2
t=0 W x=0
u:—12><10—2 I cos ¢
0 X 2
0 Y e e
a_x S ?f'_‘ﬂ |
p=m

y =12 x 102 sin (10 nt—g X + )

=12 x 10-2 sin (gx—lo nt)

(d) Vimax = Ao
=12x102 x10 =
=12n= s T
5
(e) Amax = Aw?

=12x102x10rx 10~
=12 n?
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Wave on a string

A-4. mzﬁ_ﬂzz
T 8-2 3
K:E:L:_
\ 3x6
y=0.5sin Et——x+<|>
3 8
t=2W ,x=8,y=0
_In
=
. T
0.5sin | =t - X+—
Y { 8 9}
A-5. (@) D, E, F = (ST = -ve = vp = +ve)
(b) A, B, H= (ST = +ve = vp = —-Vve)
(c) AtC, G, [Tl = 0]
(d) At A, E [aT<]]
Y
B-1. V= I:(13503] =300 V3 M
o 5x10™ sec
B-2. - T 20><2l§> =100 m/sec
n 5x10
D 2
t=— = —= —sec
v 100 5
B-3. fraa RR @1
v= M9 - 1)
n
g Ny )
Vi = /w:m ...... )
p
pl =M = IR BT SIHH
THHROT (1) 9 (2) |
m+M 2+8 ) = fk— m
m V2 1of
B-4. T/2=5m sec. (T 3Mad &Tdl &)

T =10 m sec.

s f= 1 (m sec.)™! =100 sec™
10

&:Zcm,
2

r=4cm,

v=Af=100 x 0.04 = 4 m/sec
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Wave on a string

B-5.

B-6.

C-1.

C-2.

D-1.

D-2.

\F T
V= — = —_—
H Ap

P _ 1
P1 4
&:4
P2

V = I = LO-F?) =200 m/sec
n d 1.6x10"

Vpully, ground = Vp,string + Vstring, ground = 200 + 40 = 240 m/s

(a) f =50Hz

-3
=% =3 x 102 Kg/m
2A=15x102m
A=75x%x102m
40=6 L=3/2mHA. 3R v=f\=75mlsec
o = 2xf = 100x also K:9 :ﬂ

\ 3

afe we Fadie ¢ ®
BRI y = 7.5 x 102 sin [100nt—%x+¢}
(b) Pav = 27t2f2A2},lV = % 72~ 625 w

av. = 212 f2 A% uVv

Pav. =212 2 A2 u T/
A @ WR Pay = 50 mw
v=yT/p & YA &R

Rafdd dRIT b1 FHBRT

_ (SOaJ . 21:[ kj
y=|—|sin —|vt+x+=
100 A 2

(%HWWW%W%WWWQ‘@H%)

(Crarfd adg g3 B)

€) anet, = 0
(b) aNety, = a1+ a2 = 0.15+0.15=0.3
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Wave on a string

D-3.

E-1.

E-4.

V=fa
V=100 x 2 =200 <M
sec
@ 2 xpre 26001 o
T 0.01
27 27
b)p=— Ax=— ==
(b) ¢ . 5
(c) azairta=4mm

a=zai—a=0

10
vz L= 90 o5y,
2L 2x10
. vi=2vo=5Hz
v2=3vo=7.5Hz
(a)V: i:@i:l44m/s

(b)% =90cm = A=60cm

©V=fr = f=

_ 250x100 _ 1250

ﬂ =15
2
A=0.75m
V= ¢10><10><];.5 - 100 m/s
15x10°
f:!: _100 = @ Hz
A 0.75 3

(a) Aso= 0.5 sin g X

= 0.5 sin g (1.5) = 0.5 cm

AfhT T a9 BT IAH A 2|
(b) 2A=0.5
A=0.25cm

K= dAM o =40n = f=20Hz

r
3

(dx=1.5cm W

t=gsec
8

\
A Bx60 33

Hz
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Wave on a string

y =0.5sin (Exl.Sj cos 40m x 9
3 8

= 0.5 sin g cos 45w

=05(-1) =-0.5

I P FOTHS A R W B8R srid = g B8Rl

E5.  (a) M

2 =/
4fo = 400 = fo =100 Hz
N\ /N N\
(b) \_/ _/
7_ =i = A= %
2 7
b 2 f=7 L =700 Hz
f 7 20
. X
E-6. i =15cos | —+72nat
(1) y1 (20 ﬂj
y2 = 1.5 cos (n—x—72nt)
20
(i) Frug =
Ll =(2n+1) I
20 2
XxX=(2n+1)10 = x =10, 30, 50.......

(iil) TR — d
20

=nt=>x=20n=x=0, 20, 40, 60.....

E-7. fd A RIRI gad & o IS 9 |

Ay

4

39 IfT YR B 10 cm SR TRB RIFHRT Sl & O 399 I ) e 997 |

f:&:} kzzh
2 2

FfH VIAE B o afe aeeed #1 anen fhar Simar ® o amafa g 8 Sl sierfa 240 Hz

" -
A-l.  As %zzo = A=8cm
K:E:ﬁ
L4
0=KV — 2% x350=27475
8x10"

314

- y=0.05sin (Tx— 27475tj
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Wave on a string

A-2.

A-4.

A-5.

A-6.

A-7.

A-8.

1
= t=0
y 1+x2( )

1

=~ (t=2
Y 1+(x—2v)2( )
T BRA W
X—-2v=x-1
v=05 1L

sec

meaK = Ao = Yo 2nf = 4V,

Yoan:4(2nfj = o

21/ \

o, B, A x 3R t FHIHRUT § G |

2—“ =0.56 cm
A
2nf =12 sec?
ox + Bt + n_ 12.56 x180 430 = 750
6 3.14

y = 7.5 cm sin 750° = 3.75 cm.
dy T
v=— =ABcos | ax+pt+—
o =Apoos (axrpte )
V3
2

=75x12x = 77.94 cm/sec.

o = 2nf = 4x sec™?
K= 2" = 2p mt

A
- y=0.5cos (2nx + 4nt)
Al @ "9 g =A/2=10m
= A =20m

FHYT<RTA, T =4 sec .
V =MAT =20m/4sec.= 5m/s.

Ra = l, RB:_
VA VB

asVa>Ve,Ra<Rs

(B)

X
[gad e AGNd, §B 9 918 3 RAfT 31 IR 5| 90 31 en Foll & faRemud & srgaR FerRa

P S B |
X =1.5 R e g9P g |
X = 2.5 W &l RIMHSD 2 |
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Wave on a string

A-9.

B-1.

B-2.

B-3.m

B-4.

C-1.

C-3.

v="FfA

= % x 10 = 9 m/sec.
60

Vocﬁ
AR P
Vv, T,

Vag= |- 849 = /6400 = go ‘M
10x107° sec
Veo= [-329_ = 4000 = 29 ﬁ _m
8x10
VoE = 169 — = V1600 =40 m/s
10x10
e 94 W= 2
t=0.2s
t=0  t=0.1s
L Al -
0.5m » X
T A .
0 1 2 3 ) 5m
s0= /M9 . 1)
u

52 = fM ............ @
1

Q)T (2) ﬁsaaﬁ

sec?

Po = Ao? 00? uv

Po _
—=2 = A2 @2 v
2 u

Alw?
SLAS, 0= w0 IMIfY FHAM &N B

N
gR¥TeT |
As <P>=2m2f2 A2 pv  HF WH )

100

90=2x10xf2x25x%x 104 x4 x 102 —
4 %10~

= f=30Hz
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Wave on a string ﬂ_

P 42 N
C4 PaA2 —=— = P=164dfc
040 2
D-1. uRwmwr 3
D-2. uRwmWr

D-3. JMAM A1+ A2 A1 — A @ 19 gRafid 81|
D-4. WERW T SHHT © FAA §a IR 999 © 31k aTdl HH 8l |
D-5.  AZnet = (Ym + ym)? for d=0
. Anet = 2¥m | = lnet o A%net a0 dym? 4l
W:ﬁ»‘xﬂﬁ@ﬂ?’ﬂﬂ%?ﬁﬂﬁ

D-6. BTAT GP T YA A2 |

$Z

= 32147 =5um

E-1. 991 f&5 x=0U® fRug 8 = $9ferd MU @R 41 A1=2T y = 2a sin kx sin ot
q FA PN

D-7.

2. " T —3s0ee "L [T —400
20\ p 20 \p

L T - Ny
n+1 420 2 5
v_u
f 5
\Y; f
:> —— —
205
= f':1:70Hz
5

E-3. At x1= T and xz2 = 3—n
3K

2K
e 8 999 RIfP x1 3R xo § 9 BIs W1 sinkx =0 81 <1 B |
n
SAX=Xa—X1= —
oK

501 = 3R g2 = KAX = %

=
~N o
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Wave on a string ﬂ_

E-4.

E-5.

E-6.

f_1 = L&ri = inxl = 1
f, T, pp I 2 4 2
:ﬂ 7\,:! = — =40cm

2L

m

= — =pA
K ; p

m1 = prr?
m2 = p4 nr?

AT v dort fgdi aR # we: P U (loops) @2 q <14 (loops) S & |

£V1=&V2 =
20 20

o |o
N |

y = a sin ot cos Kx
y = 1/2 (2asin ot cos Kx)

.-.WWWW%%I

L IRIEI

y TT S & o %a%mx:oamtzoa% TN A | (@) B U x=0TAM t=0WR y=0%]| %>0
I g TR 31t (R) | A 2 |

(A) T (4TS A/2) &) Fe |H A1 favH 89 W HH: R 9 URg WY WR 99T §

U &AM U H PV D H Bl I AAT FHIYA U D BN b A1 HATR 1 BT |
(B) TAT (D) 1 &1 |l Yo &) gFfl ofd: #eg R A A1 favues, 8 g 99 |

TEH 8 FAM U H $U1 D F bR I AT FHIYGA U P B b A1 HATAR 1 BT |

EXERCISE-2
I - |

AB @AM _ A Vv

CD &1 9™ T
T =M b forw vaaE @
i F M=As< 2
Ad: w1 = w3 > w2

=222 L V= |==20

<
e
I
~
I
LS
Flo
I
)
o

T
n

= T = (20)2 u = (20)2 x 0.2 = 80N

/\

® Corporate 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 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Wave on a string

@)

N IS @
g

—h
R

_ 1 [w(@-1) o
A TICSIEE

2T sin d_29 =dm.o?R

2p2
2Td79 = % Rd0.w?R 1= MoR

'.V=F= // =R . v= ok
u m 2n
¢
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Wave on a string ﬂ_

oL
(b) VpR = o
Vpic — VRiG = (;—:; = VpiG — ;)—TLE = (;—:;
VpiG = 2 (“’—LJ Ve = 2k
2n T
(©) VPR = (D?L Vric — (—(g—;j: 02)—;
Vpic =0

7. T B ADH FHIBRU DI AL PR W

8. LU Lyt =1 T _ g
20 \\p 20 \u
n _4
n-1 3
V
nN=4Now3dd;4|—| =384
2L
L=75cm <d
.V =144 m/sec.
0. gRymeT |

10. t=2AHvS W QI Wal B 7T (a) 9 o (b) # eaRuer & qrg fa= (c) # garan T4 2 |

2cm

Fig. (a)

Fig. (b)

11.  wEfid R S B aft I8 w_iad wud Aegd 9 gen 2| SR e & e § 9o ol 7
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Wave on a string

12. I y = A sin (Kx — ot + 30°) mufad o’ & forg
379, WRIAfdd a_T & 7T ; Hofl o ATATH2
- Y = 0.8 Asin (-Kx — ot + 30 + 180)
Y = 0.8 A sin (=Kx — ot + 210)
Y =-0.8 A sin (kx + ot —210)
Y =-0.8 A sin [Kx + ot — 30 — 180]
Y = 0.8 A sin [180 — (Kx + ot — 30)]
Y = 0.8 A sin (Kx + ot — 30)

13.  K=002571=2" - 2om
A 0.025
JMATYPH Ty = L ——
2~ 0025
14, %:V@ﬁs‘?ﬁmwzﬁm
‘ . 2
15. .
WV WV
20 220,

aaﬂnzzig (@R & i T B forg)

Asl=/l1+ 02+ ..
\% V V
— = —+— +
2n 2n, 2n,

1 1 1

—= 4+ =+

n n n,

16. Jg W g P 0.2 L TR U B AHE 3AfSd g dam 0.45 L, 0.5 L )R $Y U< TR B 91 0.25 TR

Y= B |

17. f= — =256

= 256

2x22\
()
mg 40
v(hg _ 40% - 22°
vog 40°
402
40% —22°

o =

.25L s
’_\
NN AN |
o2 AN \_/IN
0.45L
5L
...... 1)
...... )
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Wave on a string

18, == [T
20

19. NP, T = ﬁ4
20
ART = E6 =
20

v _ 24 [6

vo 26 \4

20. AoV T

10 —14
:1\/9><10 <510 gy,
2 9x10
w=_——_ AL 1)
2x24 \[20
-_1 |[YA& . @
" 2x26 {20
V' > vo

22 mg

viel

1. Vmax = Ao =5 =
A= E cm.
i
2. V= \/f: 20 m/s
u
s=Vt
t=0.03 sec.
3.
Q
o
W2
30

1 \/mg upthrust

Jl_i
(r.d)

T r.d = 3mufered T = 1.26

T=Mg= Mlg sin 30 = M1 =2M:

39 v = Zg
\Jg 8x107°

100 =

|v|1- 20 kg

= Mz =10kg

AN Resonance®

Educating for better tomorrow

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005 \



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Wave on a string
4.

12 1 |(M+m)g
A \l 1

fl:f-qaﬁaa%aqﬁﬁaﬁétrﬁaﬁqﬂé’rgﬁm

1 |mg _E (M+m)g 2 M+m
A ) I

F F _dx | F
b)v= |—=,— =— |Jx dx = ,|— [dt
N e e LR
t _ A ko \/4L32M _ [smL

9 F oF " L2 9 F

v =3 m/sec

[o)}
N
—
1
o
—_
1
w
_|
1
W
7
199}
o

(D)
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Wave on a string

7.

£2f2>7»1=2€ o=/

N

4.8g 1.2g
T1=4T2 —(2)
T1+T2=60
T1=48N
T2=12N
TR AR & AuE el o W
48 x0.4=48 x (0.4—x)+0.2 x12
T1 3R T2 &1 A4 @A W
x=5cm .~ i.e5cm 9 9% A 5cm

wmzﬁm%:z

= 2A=(=A=
SR B x=0 TP fAROE ©

s Asw. =Asin 2—7[ X
A

N~

=asin EE :aﬁ
23 2
2

X=0

15
Node |7.5
e

@ .. X=75 A =60
.. Asq = 3.5 = A sin Kx
3.5=Asin (%7.5} = A=35 \ﬁmm

A:3.5\Emm
(b) 34T SrftRaRad = I f6 =W A 120 cm TR BT 2 |
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Wave on a string

10.

11.

12.

13.

/

2

w—f — 1 2 _ (1 2 2
E= j—dmv = jzdmAX ®
0

0
14
= ji(mjdx AZsin’kx  ®?
12l

= IE(T) A2 sin?kx  dx
1207

/> m 4¢
Ai=5A
r=3A
S & g8 onifre Iy o’ 2|
y AW:Ai—Ar

=2A

IR A =A+A =8A

Use;n:i I
20\

L=1Im

M = 0.04 kg
M
o :f =0.04 kg/m

V= I fﬂ =100 m/sec
Ul 0.04

qAsmail & ol

L= %:k=4L:4 m
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Wave on a string

14.

15.

16.

¢=90cm = 0.9m
_ 44x107° _ [44><10_3J

0.9 90x107?
f= 4_V = 2_V = 60 = 2_V
2L L 4
V= 60¢ =301=30x09=27

-3

T:(27><27><u):27><27><%
90x10

(T=36N)
1 I:go
20 \\p

n+l T _45pn*+2 [T _ 51

20 \u 20 o

- L: 2: n=15

n+1 150

X

l I =90= —
20\ p 20
l :% :2 =60
20 n 1.
1 =30
4¢
(b) 3V _ 90 air 2Y - 150
4L 40
ar ™Y 2210
40
(c) overtones are 1st, 2nd, 3rd
(d) v =30 = v=96m/sec.
4%x0.8
(o 1 [T _1 [YAaAT
20 \n 20 n
LIGISCE T
f=11
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Wave on a string ﬂ_

_ T f4.5x107
I 0.05

7
n f4.5x10 - 420 1)
20 0.05
7
n+1 [4.5x10 — 490 @
20 \f 0.05
E ()T (2) = - =2 = n=6
n+1 7
JHHR (1) § n BT 949 WA W 2% 3 x 102 =420
= 30000, _ 1500 _ 514 em
140 7
18. gR™ H
T=mg
f=10f =10
20
fz0 Mg 1)
20 0
I H v= ;; MISTAY i 2)

1=2=100mg =121 (mg—fb)
100 m = 121m — 121 Vpw
100 Vo = 121 Vo — 121 Vpw (ifd &1 O-7d o & )
21/c = 121 Ipw (pw = 1)
121 gm

c= =58
21 cm?®

19. W@ﬂiﬁﬂﬂﬁﬁqﬁaﬁmpammﬁﬁmawﬁqﬁa%WQ%

. 2€ Hs 2€AI \J“AI

Q 3
ﬁﬂﬂ?maﬂqf%rpz4
4 ; 40
f= f=180 Hz
2y 80 V10 x7.8x10°
100

20. :— f” j
2e
o f A ¢,(1-200) 20a)
A ‘)

f—l =(1-10a) (feus wrg 9, A" gRad= o7eq A gY)
= f,—1 = 10-4 °C-1
10f,
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Wave on a string

1*,

2%,

3*.

4%,

5%

6*.

7.

o0

MG FHIHROT

HIET - 111

y = asin (ot + Kx) § o1 & )

y = Asin (ot — Kx) & T B W)

T B ATHS FHHIT B FIE Bl & |

y = A cos (ot — kx) FHIBIU | AT B TR

o =500 s, k =0.025 m,

500

v=——— =2x10*m/s
0.025
= ﬂ = 80 mTm
0.025

y = A cos (ot — kx) § TeT Hx

10

Vmax = Ao = i = 103 2nf ===
10 10
(1000
2n

Jg V=FfAT AT B

Va\ﬁ

fa ‘/?
Ve
f T _10
f+15 T+2£ 11
100
11f=10f + 150
f=150 Hz

y1 = A sin (2xf + t — kx)
2nf = ®
y2 = 3A sin (2nf + t + kx)

ARV & BRI (y = y1 + y2)
=y = (A sin (ot — kx) + 3A sin (ot + kx))
y = (4A cos kx sin wt — 2A sin kx cos wt)

saferg ua & 59 g wR ofiea favenos 3 B |

Al sin ¢ = 2A sin kx
Al cos ¢ = 4A cos kx

AL = V4AZ?sin?kx +16A%cos?kx
saferg AL x (Rerfd) & drer aRafda grar 21
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Wave on a string

9%,

11*,

12*,

13*,

14*,

15.

lA W2

A7 B firg fuRe e § TR &, A9 B B AR WR TRER £

RO B Rigr<d ST & a |

y:Acos(mng cos (kx) ¥ o BN

i.e. y=Asin ot cos Kx

ow=50rm, k=10, v=5m/s

E:]_O

A

k:%ZO.Zm g @ Rafd =0,
s o Rafa

y = A sin Kx cos ot § a1 Y

f=1m € =10 sin (80 © t — 4nx)
fgda a¥1 & IR & forw

g2 = 10sin (80 © t + 4nX)

ST TR T ST = 2A =2 x 10 = 20m

K=4Tt=ﬁ
A
=2t =1 -085m
4\ 2
/=1m
(¢ =2M0)

>

E ’

7»,3—k,27\‘
2

z
Z___.
Z_ .
Z___. Lo

Tl (N=5)

Vot y=0
So Kmataty =0 = C

Somax™P.E.aty=0
=D

=0,0.1,0.2,0.3
= 0.05, 0.15, 0.25,
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Wave on a string

Sol.

t=0W Wa B AR

I8 FIETeR W< 2|
< B aIHA
1

cm?

Nl N

V= =10 m/s

=

x(cm)

[(4x1)+(@x1)]

T FHIHRYT B B A bl G997 R S & TP W[ & AR BT S B & |

(X_Vt)+1 Vi—4<x<vt @ fo

y=f(x, t)=<—(x—-vt)+1 vi<x<vt+l @ fou

0 = o

v=1000cm/s,t=0.01s & AT 4

vt=10cm

Ffe  (t—4)<(x=7cm)<vt

1

1
= - (7-100+1= —cm=0.25cm
y 4( ) 4

- 4

SIERICH ~

t=0.015s W, vt=15cm
x=13cm @ forg (vt —4) < x < vt

3d:
6_y =— X=—2500m/s
ot 4
1
f=120 A= =x1072
2
Vo = F =100 and
i

pu =90 x 102 Kg met

max

V., =Ao= % x102x2r.120=12~n
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Wave on a string ﬂ_
4. (Ty)max = (T SiN B)max = (T tan 0)max

=T 6_y =T _VP"'E‘X
SX max VW
_ 900x1.27 -108 1N
100
5. Pmax = 4n? f2 A% pv = 12,9672 watt
6. Pmin=0

mwwﬁﬁvwwﬁmaaﬁ@ﬂw:%cm

7-9 I BC BT A1eg9 SATGT Fo9 8 | URTafld de URAAd avd & Jed bR 1t 319 |

MoVi_ M iy ﬁzﬂ(gﬁ[;)£:§
AoV, Hy H, 9 Ao 2
V2_V1
A _ vty Vv, _ 1
A, 2v, Al 2v, 4
V,+V,
EXERCISE-3
I - |
1. BT BT JBTH I Vmax = ® A =3 m/s
BT BT IANfAHTH @R
8max = Vmax ® = ® X 3 = 90 m/s? = w=30s1l= Azizizo.lm
[0} 30
k=2 -30 _3 SERESEIRIGES
v 20 2

T 1 T,
X
v
m
v, /f P
v, /f

ﬁ:z: Tl_l“:}L:4 _(_’]_)
Va T, /n T,

P& wTUe garegel @ Tix = T2 (£ —X)
=X =4xX X = 4l5
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Wave on a string ﬂ_

3. Vz=o JA2-y?

Ve = 2nf (JAZ —y?
Ve =21 (%] JA —y? = j—’; x 0.1 /(0.1 - (0.05)’

—

\_/

As wave is travelling
in +ve direction

Vp= —— jm/s Ans. (A
"= (A)
4 v= [T = f_g)—s = 10 m/sec.
u 10~°/0.2

v="fA
10 = (100)A = A=0.1m=10cm

aﬁwﬁﬁ?ﬁwﬁzﬁmg‘ﬁzgzmm
Ans. 5

5. Acg = A2 +AZ +2A/A, COSO

Acq = \/42 +32+2(4)(3) cosg
Aeq = 5.

6. (A) T8l TR 5991 U B |
=i @1 g w1 = 6

777777777777 8777777777777

(B) o =628 sec?

k=628mi=z 2& o )L
A 10
V= 2 = 628 =10 ms™!
k 62.8
L= %:0.25
(C) 2A =0.01 = U=l &1 AfHTH AT
O f=Y-_10  _oop
20 2x0.25
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Wave on a string

7. V =100 m/s
3m
Ant-inode
Node
IFT B DI faen
A
f=2n+1) =
( )4
12
= m
(2n+1)
k = 2_TE = 2n - (2n+Dr
Lo 12/(2n+1) 6
©=vk=100(2n +1) & = N+ S0z
6 3
aR n=0 k== b 50 ™
6 3
n=1 k= 5w _ 250 T«
6 3
n=7 k:52717 =250 4
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8.* Vz\/f,mzmﬂﬂﬁﬁaﬁﬁaﬁ?ﬁﬁaﬂmwﬁﬁ,mﬁﬁwﬁmmwww
u
BT |
M=v= x:%:xocv , 99 WE 1, AWR UEA A IFDI A1 Tl SR ARIQE] A T
Ay fdvg WR, 99 &1 A9 SRER 8NN R+ faen fqulRa 8rfl | swferg 9w fquRd fa=m & &rm |
HIT -1
\Y
1 n+1l) — =420 ... 1
(n+1) 2l )
nv
— =315 ... 2
Y 2)
\%
(1)-(2) — =105Hz f ==105Hz
“ min
2 2 —a 0= 2" = o5n 2r g -
A 0.08 T 2
3 BT A
f:iand A=05 = V= 1 ><0.5:§
0.04 2
2
by V = T = (Z—SJ - T 7= 004
i 2 0.04
T=6.25N
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Wave on a string

4,

y(x.t) = e o

T8 ITIIRY T B y(x, ) = e XV’
&%

N

TAT IR ROMAHAD —x feom 9 1fd &= & 2|

Y = A sin(ot — kx) + A sin(ot + kx)
Y = 2A sinot coskx JIYITH TR
< @ falv coskx =0

2n

—Xx =02n+1
= ( )
(2””)% =0,1,2,3,.......
20" \F Ze\jAd
g y= aL o T_YAL -
AN A 1 20\ d

¢ =1.5m, %—OOld 7.7 x 108 kg/m?3

y =2.2 x 1011 N/m2
A B D U

f~178.2 Hz. Ans. (2)

AT Ui oFaTs Bl ST A 2 |

X=/

X ]
X_O—-—

T

T =Agx vz\/;z\/&
V2 = gXx,
a=Vdv_g

dx 2

/\
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Wave on a string ﬂ_

HIGH LEVEL PROBLEMS (HLP)
ICLDINRCR Ea|

' ¢=75cm
f=420=
2L
f,=315= 1
2L
f, _ 420 _n o .
h 28 _ 1N &l n TAT m QOIiD &
f, 315 m ( L %)
Jadn=4,m=3
BIS I AGfT el B 37c: |
420= 2V
2L
\ 420
EZE[:'TT = 105 H, a9 g & AEfd & fog |
V = (105) (2L)=105><2><0.75=105><%=157.5m/sec.
N 2
2. N P 4
2,=5013¢m + ¢, = 60cm
i yegAH
T=104
c1=7.8gm/cm?3 c2=2.6 gm /cm?3
A1 = A2 =1 mm?
B
oA, \I7.8x1§ 1x 105
T 0%
Vlz[@J m/ sec.
NE)

| T _ | 104
VoA, \2.6x107
=2 x 102 m/sec.

V2

REATH Agfa & oy
fi=f
LV, _ nV,
2L, 2L,
n,x200 _ n,x200

2x3x503 2x60x1

R {ﬂ{?ﬂ
n, 2
3d: anaq 3] E! a
NV _ 2x200 _ 1000

fo = =
2L 2x0.6 3
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Wave on a string
3.

A=1x10°m, T =10g = 100N

o1 = 2.6 x10%kg/m?
| 100

o2 =1.04 x 10* kg /m3

10°

V., =
' \1x10% x 2.6 x10°

~J26

| 100
V2

m/sec

10°

~ \1x10° x1.04 x10°*
fi=f2

n, x10° n, x10°

226

2x0.6J26  2x2x0.9426
1x10°

=g Smgl = 2=

m_1
n, 3

2L,
_10*
1226

-}

n,

\/2_6><2><0.6

= 162 vibration/sec.

TP IR 1 U T TN OX% 3 U B |

z

S

N N NN

sqfeg R oR Rerd FRas @1 Breax @ 3 FUs 81 |

1 T

=\
Ife w18 g 2

e
—_

Af=f—f=25-30=-5Hz

T=T+044T=144T

3 o 3T 5Hz B9 Bl SR |
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Wave on a string ﬂ_

S| E
5, = £

Ife qrg gear 8 9 IR ¥ 9919 9edT © 97 v §edl © |

F
vi= |-

u
F = pvi?
AF = YA o AT

\/F+AF [F+YA o AT
V2 = =

woo N\ i

YA o AT
R —
il
YA o AT _ Vo? — V2
(m/¢)
M = V22 — V12
p
_p (v3-vi)
Y AT
6. Vi = LY — =50 m/sec
4x10
Vo = L
16x107°

4
= 10 = @ = 25 m/sec
\f 16 4

ly%\

T sind|

T

0 . >X

Fy=Tsind=T tan 0
;T@

OX
y = A sin (ot — kx)

=0.02 sin wt—ix
0.50x2

;;y =-0.02 x 2n cos (ot —2nx)

X
Atx=0
6_y =-0.02 x 27 cos mt
0 X
F—y} =0.02 x 2

a X max

Fy:{T u}:0.02x2n x10= 2T N
0 X 5
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Wave on a string

10.

11.

(n=2)

_ bv

fa= A —(i)

6v/2L _
2V
2L

f, = 3f; = 3 x 100 = (300 Hz)

fy
f

3

L F
2L \\p
Fd p 3R =

—h

ab
-

a1

2

L

—h | —h
Nl»a

—h

L2 =

1:2

Llg= 0l x 180cm =
135

120 cm

3d: SN Bl Ub RR ¥ 120 cm TR 911 31y |

/=90cm =0.9m

= igm/cm
"™ 90

L
2L \p
1T
2L, \n
R
2L, \n
ni:n2:nz:1:2:3
n2=2n1

Nz = 3n:1

ni

n3 =
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Wave on a string

12.

13.

L= & L1=[5j
n, 2

Li+L2+L3=1.21

L1+ﬂ+ﬂ:1.21
2 3

L (&sz =121

L1 (Ej =121
6

_ 6x121 _ 6x11

= = =0.66m

11x100 100
L=t =008 _ g3y

2 2
|_3: ﬂ = @ =0.22m

3 3
Yo = 2 sin (100xt + 309)
y =2 sin [100n(t —%)Jrsoﬂ = 2 sin(100xt — 507 + 30°)

z=3sin {100n(t—EJ+ 600}

50
= 3sin(100nt —1507 +60° ) = 3 sin(100xt + 60°)
F(in mm ) = X’i\+y’j+2k\

= 25000i + 2sin(1007 + 30°)] + 3sin(100xt + 60°)k
dr

V= o = 2x100m cos(100nt + 30°)] + 3x 100m cos(100xt + 60°)k

V(@in m/s)= 0.2rxcos(100xt + 30°)j + 0.3ncos(100xt + 60°)k

t HHI W AR =30° 8 O fF g PR e & 918 gwen fud e B |

m
STYTTHY TRAT DI FHIHRUT

Y = amaxSinkxcosot

Vy = % = —amaxsSinkxsinwt

Vy = % = —amax®SiNkxsinot
(a) 3FHTH 97 & Y sinot = 1
aq Vy = —0max®Sinkx

SERISSRRIS

dk = %(dm)Vyz

dk = %(udx)a,znaxoaz sin? kx

/\

Resonance”®

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in

Educating for better tomorrow

Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: UB0302RJ2007PLC024029

Corporate Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005 \



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Wave on a string ﬂ_

a2
Jdk= %ua,znaxcoz [ sin?kxdx
0

1 1
k = Euarznaxwz(aj

_1. 2 2
K‘Zp-amaxw

(b) dx TT=ITg @1 gl & forg sfd Ifos ot

<dk> = <% dmv?> = < % (ndx) (omaxosinkxsinwt)?>

1 2nl® .
<di>= nomaxe? sinZkxdx | Sin
0

|1 STl B S ISt Sl

1 .
2ot = Zaﬁmmzsnz kxdx
<k> = 1 - in? ko
= Homa,@” <sinkc>

<k> = %Marznaxcoz Ans.
() a (i) & :
dE = dU + ak
dE = %uazmz [sin?kxsin?wt + cos?kx cos?wt] dx ...(iii)

(dx) 91T WR dE &1 fd q4+
1
<dE> = 5 nacw? lsi n?kx < sin® ot > +cos? kx < cos? wt >JdX

1
<dE> = 7 na’w?[sin? kx + cos? kxJdx

A2
<E>:1uazoo2 jdX:luazooz&

4 5 4 2
<E>:%ua2m2x ...(iv)
@y & p= L g A:ZK—nwﬁrq'\f .(iv)

S
2
<E>=£n3p@ Ans.

4 k

faweryo -
() & TSt St W)

dk = %uazo)zsinzkxsinzwtdx
fAede fag ™R 1 sinkx =0
a9 dk = 0 (always at rech time)
g fd=g R : sinkx = +1
q9 dk = %uazcozsinzmtdx
I T I STl 7 T ifas it aRad! 8F e a8 s1ffaan 8l 919 sinot = 1 = coswt = 0

T9 SN B B 7 RAfy W) BN
(i) & Rfos SHoff =

du = %uazmz cos? kx cos? wtdx

fAvdg fdwg wR @ sinkx = 0 = coskx = 1
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Wave on a string / ﬂ_
ar: faie fag W wad Rafds Sat aifdeaa den uwie fag w =g7am 8l |
e fdg W
du = %uazmz cos? otdx

g fog R Reras Sorl afdeas 8l 519
cosot =1 e 39 &1 9 B =Ry Rfd w8 |

faverym -
(iii) &1 1 fFusl & AL ol
A2 A2
E= %pazmz{sinz ot | sin?kx dx+cos® ot | coszkxdx}
0 0
E= E“aZ(DZ {%sinz ot + cos? mtﬂ

a’w’h .
E= 5 p =g, a9 w® R T8 exa

ol Q1 fAxuel & 9y ufReg B
JIS & 1A AR

¥ N
IEl fig Aden B fiRus fig & e faRerost ¥ & 316 7d g1 fban 1 SR 3 BT = I8 St
wferd e |

fdg C & oY : T91d &1 gcd SR Bl & a1 ISP 378 Ih § q4/d gRI [bAT T SR YL B 37
Sl UAD MY Fh H WA B |
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E=U+K

J8l U=0

o K= Z%(dm)vz

K= Z%(pdm)vz (i)
A v:(:j—ltz = —amsinkxsinmt
(HA:K= Z%(pdx)azwzsinzkxsinzmt ..(ii)

ATy Rff W =0 = cosot=0 = wt:g
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Wave on a string ﬂ_

(iiy =

K= Z%uazmzsinzkx dx

22 2 2
—pa’e? | sin?kx dx = XOHA
0
azmzpk 2n
E=K=""" @1 W p=psandi=">
8 K
2
E= inSp(am)
4 k
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