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Let I.and I; represent the intensities of reflected and incident waves respectively, then
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2 (d)
For two coherent sources, I; = I,

Imax = (4, + A2)2 = (\/I_l + \/E)Z
This is given as I for maximum and zero for minimum. If there are two noncoherent
sources, there will be no maximum and minimum intensities. Instead of all the intensity I,
at maximum and zero foe minimum, it will be just [, /2

3 (c)

Vs =Tw =71 X 21V

—70><2>< X 5=22ms 1!
=100 7 10T eems

Frequency is minimum when source is moving away from listener.
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4. (a)
Since, train (source) is moving towards pedestrian (observer), the perceived frequency
will be higher than the original.
r_ (U + vo>
vV =v
vV — Vg
Here, v, = o(as observer is stationary)
vy = 25ms ™! (velocity of source)
v =350 ms~! (velocity of sound)
And v=1kHz (original frequency)
Hence,

350+0)
350 - 25

350
= 1000 X === = 1077 Hz

325
5 (9
The reflection sound appears to propagate in a direction opposite to that of moving engine.
Thus, the source and the observer can be presumed to approach each other with same

v = 1000(

velocity.
o v+ v,)
(v —v,)
_ (vt "s) .
=v(; (2 v = 1)
‘=1 (350 + 50)
v =12(—/——
v 350 — 50
_ 12x400 L6 kH
~ T 300 7
6 (@)
Using relation v=vA
Or
v 340 1
“v 30 "
If length of resonance columns are 4, l;and I3, then
A1
L= 1= Zm = 25 cm (for first resonance)
31
I, = - 75cm (for second resonance)
51
I; = Vil 125 cm for third resonance

This case of third resonance is impossible because total length of the tube is 120 cm
So, minimum height of water =120-75=45cm

8 (b)
As is known, frequency of vibration of a stretched string
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29 (-‘*’) — (0.8) = 0.64
g \ng

If p,, = relative density of water(=1)
pm =relative density of mass

pr = relative density of liquid, then

g - (1 —p—“’) = 0.64
g Pm

Po - 1-0.64=.36 (i)

Pm

Similarly, in the liquid

7

%: (ﬂ)z = (0.6)% = 0.36

Ng

L= (1-24) =036
9 Pm

PL—1-036=0064 (ii)

Pm
Dividing Eq. (i) by Eq. (ii), we get

p.  0.64
pm 034

Hence specific gravity of liquid=1.77

9 ()

The time taken by the stone to reach the lake

t; = <2h)— (ZXSOO>—10 Using h = t+1 t2
1= 5 = 0 = 10sec (Usingh =u Zg )

Now time taken by sound from lake to the man

. _h 500 L5
2= =35~ Losec
= Total time=t; +t, =10+ 1.5 =11.5sec
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10 (c)
Let n be the actual frequency of sound of horn.
If v, is velocity of car, then frequency of sound striking the cliff (source moving towards
listener)
., WwHvon w+wv) vxn
n = =
v v (v —vy)
n’ v+Us
Or ; = v_—vs =2
v+ v, =2V — 20
v
3v, = v, v = 3
11 (b)
V1 U,
252)-3
2[1 4‘[2
T/uw 320
Ty 4y,
(u=mass per unit length of wire)
0 Vv50/u 320
"T05 " 4x08
Solving we get 4=0.02 kg/m=20 g/m
- Mass of string=20 g/m x0.5 m=10 g
12 (a)
In transverse waves medium particles vibrate perpendicular to the direction of
propagation of wave
13 (b)
As v=nA
v 300 3
“no500 5
Now, phase difference
21 )
=7 X path difference
2m
60° = 0 X path difference
60°><1T_21r><5>< th diff
or —ege = 3 path difference
th diff _ 3X00XT _ g
path difference = o————25 = 0.
14 (b)
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Beat frequency=number of beats s~!
=n—n;

And maximum loudness = (a + a)? = 4a® = 41, or 41, = 41

15 (d)

q _w_21T><)\_7\
Y T T T T
16 (b)

Let L is the original length of the wire and k is force constant of wire.
Final length = initial length + elongation

t—L+F
- k
For the condition
4
=L+- L
a " )
For the second condition
5
b=L+-— (i
- (i6)

By solving Egs. (i) and (ii), we get

L=5a—4b and k =
b—a

Now, when the longitudinal tension is 9N, length of the string
9
=L+E=5a—4b+9(b—a)
=5b-4a
17 (a)
Let m be the total mass of the rope of lengthl. Tension in the rope at a height h from lower
end= weight of rope of length h is T = % (h)

T
(m/1)

As v =

_ mg(h)
V= Ty =V

vZ = gh
Which is a parabola. Therefore, h versus v graph is a parabola option (a) is correct.

18 (c)
The fundamental frequency of a wire is given by
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1T
T2l m

Where lis length of wire, T the tension and m the mass per unit length.

mass of wire

- length of wire
_ mr?L x density

L

1 T
v— ’
vE 2rl,’ d
2

The speed of sound in a gas of density p at pressure P is

h_n_z
U, T 1
19 (d)
yP
V= |—
P
20 (c)
v \'%
\S }\—1 = 1—00 and V, =

SAV=v =V, =V

_10x1x1.01
TV ET001
~v=2336.6ms"!
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_ Vv
T 1.01

0]—10
1.01

= 1010 for 3s
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D C A C A B B A C
Q. 11 12 13 14 15 16 17 18 19 20
A. B A B B D B A C D C
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