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PHYSICS

vi=g(1-e?).

Path difference = PathB — PathA

= 7d-3d =4d

[Note that there is no phase change in reflections from mirror in case of sound]
For being out of phase :

A 3A
AX—4d—E,7, ................

Y
For minimum d, 4d = 5

d—& Al
= =3 ns.

T

5 ). Further S,

A
Forinterference atA: S, is behind of S, by a distance of 100\ + 7 .(equal to phase difference
lags S, by g . Hence the waves from S, and S, interfere at A with a phase difference of 200.5 t+ 0.51 =201n=n
Hence the net amplitude atAis2a—a=a

A
Forinterference atB : S, is ahead of S, by a distance of 100A + 7 .(equal to phase difference g ). Further S,

lags S, by %

Hence waves from S, and S, interfere at B with a phase difference of 200.5 ©—0.5% =200 = On.
Hence the net amplitude at Ais 2a + a=3a

2
H Ial_(a) _1
ence(lBJ—[Saj = 9

A
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_v _3vV_
40, 1e) -0 ai,re) T
yr =l +e
ﬂ _f +
ar "2 e
2V
T =l,—L, =V=2f((,-1)
oo 2Ma=ty) | 205-20-40y _ 2Al5-31y)
4f L 4 4
f f (1+ Vob J
0 Vsound
f Vob Vob f
——=1+ straight line) ; when =0 ; , =1
= fO sound ( 9 ) ’ Vsound ’ fO
and as Vop -1 = T o2
Vsound fO

Sound emitted by source at S which is observed by observer when source crosses origin.

Then Cosp= b -1
en LosU= S00t T2
'A'.S - 50 m/s
) 200-0 00,,)/ -
96 =11 200-50c0s0 S

f =90 Hz

When we move along +x direction (top to bottom) x increases but T decreases

T

v

wave

\"

when T decreases u must decrease

A

= X — increases p — decreases — ax <0
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8. f= m where e = end correction=0.6r
v v
f= 2(0+2x0.6r) ~ 2(¢+1.2r)
Af AV A(C +1.2r) AV Al +1.2Ar
F T v T r+12r Ty T 0+12r
AV _ Af Al +1.2Ar
here  —= =0 (given) — x 100 = - WMOO
for maximum % error: A/ =0.1, Ar=0.05
Af 0.1+1.2x0.05
—x100 - T ey — 0
(f Jmax 941125 x 100 = 0.16% ...Ans.
1T
9. f= 20\

If radius is doubled and length is doubled, mass per unit length will become four times. Hence
7 1 2t  f
F=2%x20 \an = 22

mA A
10. L=T1anc|L(m+1)72

Where m is no. of harmonic
m.36=(m + 1) 32 =>m=38
L=8x18=144 cm

1
M. (C)P=uotAV

. T
using V = E

1
P= 50)2A21/T},L

using data f = 30 Hz.
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PRy .
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£ \
S, 45,
250m

At points Aand B, path difference between the waves coming from two radio stations is zero. Hence there will be
constructive interference at Aand B,

A
For point C, path difference between the waves is 50 metre i.e. — so destructive interference takes places at

2
point C.
13.  P,=BKS, ; k=2" : A= 2
. 0~ 0 ’ - }\/ ’ - f ’ V= p
Using above, we get
S = -0 = >
o~ 2pvnf T 2x1x330x3.14x1875
~ 1 umeter.
14. Wavelength remains same during approach and recede.
15. The period of beats is the time between maximum intensities. The square of the pressure is proportional to the
intensity.
1 1
Beat frequency = o ————-—— =~ =10Hz

2
T o oy 420
16. V—\/;—? :>T—k—2—(21j><0.2—80N.

— positive <— negative

17.
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o T YMAXL YAl
18. Speed of wave inwire V = oA " W oA " _fp

Maximum time period means minimum frequency ; that means fundamental mode.

LV_v
Y
20 p 1 /=2
T= v o 20 YA? - 35 second Ans.
.. (f=35Hz)

\Y
and; frequency of first overtone = 7 =70Hz.

19. — =01 =>A=04m

from graph = T =0.2sec. andamplitude of standing wave is 2A =4 cm.
Equation of the standing wave

2—nx sin 2—nt
y(x, t) = — 2A cos 04 S 02 ) cm

y (x =0.05, t=0.05)=-2,/2cm
y(x = 0.04, t=0.025)= -2 /5 cos 36°

A
speed = T =2 m/sec.

1
V. =(x=~--m,t=0.1)=20n cm/sec.

y " 15
V+Vg
20. Frequency of horn directly heard by observer Viv f
C
A
Frequency of echo = Vv,

Frequency of echo of horn as heard by observer.

v f(VH’OJ
V-V, v

Frquency of Beats :

1 1 } 2ve(V+Vo)
Cc

(v -ve)
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_5 _ 15

VIR
The open end is position of node of pressure. There is no pressure variation.

= !

E is Engine
.. : (E 3"%['_‘[ %)

22,

f [vg +Vvcos0]
obs ~  [vg+VvcCos0]

Vg +VCOos0

}“obs - f

For any observer in train frequency observed is equal to original frequency but observed wavelength is more.

m
23. C=325 —
sec

f=600 Hz

C-V, 3600
f,= CHVs f= =~ Hz

C+Vg
fg= CiVg f=600 Hz

fo=|Cov, | =700 Hz
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24, Forpart BC

T /m/fyg A
vV = \/E = — = \/E . ldy

Ty

¢ t4
dy dy Jo c
= - = . = = = g dt
s = Ig-l
= 21 = o,
!
= t1=timetogofromCtoB=2 g
For part BA
oy
m
2mg+-—.yg 1Y
Ve ——L = J2r+y)g
m/ ¢
d ¢ dy %
& _ = dt
gt = V(@i+y)g = ! 2y - !x/a
= 2/3-2)4r = o,
!
= t, = time to go from Bto A = 2(\/5—\/5)-\%
. _ _92 L J—_\/— !
total time=t +t, = 9 +2(v3 -+2). 5
(1
2
25. Totalenergy E = .(';dev
- ildmszmz - jl M lixAZsin?kxo? = 1 aze?
B 02 B 02 ! - 4m @

So, energy between two consecutive nodes = 7

20 v \m
1,9 T/
Energy = Zma g_zﬁ
9 a’n’T
Energy = 1

3 a’n’T
!
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TIX

3 j sin(12 nt)

26. y=0.103in(

Length of the rope =1 = 6m

X i 96nt
15

15

X
j + 2 sin (:—5—96“}

y=4sin( ]cos(%nt)=2sin(

27. Sound level indB is

I
B=101log,, (EJ

If B, and B, are the sound levels and I, and I, are the intenaities in the two cases
I2
B,-B,=10log,, f

I,
1, =100

SOZ= 10 So1

P _3,
BK 2 1.5x10°
S, = 100A

1073 y 20mx1072

o = 10A

and S

01~

28.

In resonance,
f

wire =
(V4

20,

(\/ﬂ _ (400)
)

T, =u(16 x 10%)

ftube

(V2
470,

N | X

=

80
3 m= 104

m = 0.6 kg.

From (i), (16 x 10%)
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29. As; f =f (Fordirect sou

Now ; for reflected sound

If bis the beat frequency ;

“b=f —f,
V-20
f=1V+20

)

30.

2x3+2x5

L 2x(2+2) _

nd)
V-20
= V120

)

’

20m/s™

f.40
v+20

source receiver

wall.”"

3

T2

2 3 3

|

Ans. 90

3.

Therefore I

3 25 100
X——x——

72
0 XQT =900 m/s

2.2x10*
2nx10x7

P
2nrL

Imagine a cylinder of radius 7m and length 10m. Intensity of sound at the surface of cylinder is same everywhere.

(As sound is propagating radially out only, sound energy does not flow out through the ends)
I=50W/m?
Energy intercepted by the detector

=IxA

32. A=20=3m

=12mW

Equation of standing wave

y = 2A sin kx cos wt
y = A as amplitude is 2A.
A = 2A sin kx

2n

_r
» X7 6

27

and )

X, =1.25m=x,—x,=1m
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33to 34

\" f \4 f
(33) f1i=f1r= V-V, ’ f2i=f2’= V4V,
_ V4V,
Now, fordriver  f, = fir
V-V

andf,,= <y
So, beat frequency=|f  —f .|

|V+ch _V—VCf (V+VC)2—(V_VC)2 f
= | 1Ir 2r - (v+ Ve v — Vc)
- (4V\2/°jf - (4V°Jf .

v v
V4V v-v
(34 = hp=
2v,

== 5 M*,=

7\,1 —7\42 _ VC

M+hy v

35t037 t=0
Q
VA
\j/i /\I

C

Displacement equations of point Q = A sin (

5n
Equation of standing wave y(x) = A(x) sin ((Dt +?j =Asin kx. sin (ot + 3

According to snapshots

571}
ot +—
6

5n

6

1 = t=0
t=—=— = wo=>5nradls

5 o

30°
Ti i dT—2—n—zsec -
Ime perio 5. 5 90° 50>
wavelength A =0.2m
t=0.2sec
loci _&—i.é—lmls
wave velocity v = T 102 2
mt+mj

Disp. equation for point P y =A sin(

velocity equation for point P V_ = wA cos (

Acceleration equation for

here » = 5nrad/s

1171}
ot+—
6
2 11n
point Pa = —w“Asin 0)t+?

A=2cm

A
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foc

38. 21 \f
NT
¢

3. fo JT

So Af increases by increasing T.
ie. f,=f,+3=443Hz]

40 to 42

32 +42 -3,A?
2x3x4

is inversely proportional to the distance from the source. AtA, let the intensity due to the source S, be I, then

W13 =1,3.

Similarly at B , let the intensity due to the source S, be I', then I'5 =1 3. Path difference = 2m = 2.

Applying cosine rule in the triangle S.S A, cos 60° = =S A= V13 .For line sources intensity

the interference will be constructive. . =Ty +TI'+2,I 1

43. (A) The fundamental frequency in the string,

_AT/u :\/ 1024 1

0" 2 1x107%  2x0.5

Hz = 320 Hz.

Other possible resonance frequencies are f, and f, = 320 Hz, 640 Hz, 960 Hz.

(B) The fundamental frequency in the string.
_NT/p 320 _
fy= 47 4x05 =160 Hz.

Other possible resonance frequencies are
fg = 160 Hz, 480 Hz, 800 Hz.
© The fundamental frequency in both ends open organ pipe is
v 320

fy= 2/ " 2x05 =320 Hz.

Other possible resonance frequencies are
f, = 320 Hz, 640 Hz, 960 Hz
(D) The fundamental frequency in one end open organ pipe is

A 320
07 4/ 4x05

Other possible resonance frequencies are
fy =160 Hz, 480 Hz, 800 Hz.

=160 Hz.
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45,

(A) Due to reflection from a moving wall, frequency of the sound wave will change. So, the superposition of the
incident waves and the reflected waves will produce beats.

AT

(B) 3“' l B
H
mg

Applying torque balance about the hinge point 'H'

4
(mg) (EJ =M

m_ZOx‘IO
2 2

Natural frequencies of the fixed—free wire are

AT 3T 5T
f— 4€ “y 45 “y 4€ “, ...............
f= o \/_100 f=25 75 125
= 4><1 001, ............... f— = , 15, e

f = 75 Hz matches with the frequency of the source, so resonance will occur and standing waves are generated.
(C)y = A sin?(wt — kx) + B cos?(kx — wt) + C cos(kx + wt) sin(kx + wt)
Solving we can get,
y = (some constant) cos2(wt — kx) + (some constant) sin2(kx + wt)
which is superposition of waves moving in opposite direction. So, standing waves can be produced.
Butif A=B or C =0, thenonlytravellingwaves will be formed.
(D) If the hammer is hit once,a pulse will generated and a moving pulse is a travelling wave. The pulse will more
rightward, will be reflected from the wall and then move in opposite direction.
As there is no other wave, so standing waves will not form. As this is just a pulse, so particle will not perform SHM.

=100 m

A
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