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1 (a)
y(x,t
— o-(Wax+VBt)’

[t is a function of type
~ y(x,t) represents wave travelling along -x direction.

) = ¢~ (ax?+bt?+2Vabtx)

Speed W Vb _|b
peed of wave RN
2 (9
Total energy is conserved
3 (©

If after t time, displacement of particle is y, then the rquation of progressive wave

|
(RN

Y=A cos (ax+bt)
4 ()

s
y=25 sinz(loot - Xx)

_c g (100nt n)
y=5sin{— %

y =5 sin (507’[t - gx)

The general equation
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y = asin(wt — kx)

~w=50m
_27‘[_ 21 _ 1
T w 50w 25
Or T=0.04s
5 (a)
1
noc7:>nlll:n212:>(n+4)49:(n—4)50:>n=396
6 (d)

Beats are the periodic and repeating function heard in the intensity of sound when two
sound waves of very similar frequency interface with one another.
8 (a)
No of beats, x = An = ? =10Hz
= AlsoAn=v %1—/1—12] = UE—%] =10=>v =300m/s
9 )
Relation of path difference and phase difference is given by
2
AD = — X Ax
14

Where Ax is path difference.
But path difference between two crests Ax=A

Hence, A® = ZTHX A=2T

10 (c)

Here, v = 330 ms™1!

Phase difference of 1.6r = 40 cm
Phase difference of 2w = % X 2w cm = 50 cm

ie, A=50cm = 0.5cm

v 330
n=—-=——=660Hz

2705
11 (d)
Speed of sound v « /T and it is independent of pressure
12 (b)
Position of first node=16cm
A
> +e=16cm

Where e =end correction
Position of second node=46cm
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A + A +e =46
E E e = cm
Dividing Eq. (ii) by Eq.(i)

==30
> cm

A=60cm = mm

= speed of sound v=vA
60

=500 X — = 300ms ™!

100
13 (b)

. 1 T
Usingn =— [—
2l\m

Number of beats = 1\/E [l — l]
24 mll, 1%

_ 1 20 [ 1 1 ] _
T 2.]1x103[49.1x 102 51.6x 1072

14 (d)

Byusingn' =n—=2= (L)
v-vg n V-S
17 (d)
The nodes and antinodes are formed in a standing wave pattern as a result of the interface
of two waves. Distance between two nodes is half wavelength (1)

je—2 /22—

N
N N N N
A A
j«—— 31— N =Node
A = Antinode

Standerd equation of standing wave is

. 2mx 2nvt
y =2, 51n7cos

14
Where a is amplitude, the wavwlength
18 (b)
Let speed of observer be v; = v along Y-axis and speed of source the vy = 2v; = 2v along
X-axis
~ PS =2(0L)
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YA
V=V

sl

0 l—Xx
Vg = ZVL\

2 2
cosa =—and cosff =—

V5 V5

Now , apparent frequency n'is given by

, _(v—vycosB)n

"~ (v+v,cosa)

Where v is velocity of sound.

- (v —vV5)n
"e (v + 4vV/5)

Clearly, nis constant, but n’ < n. This is shown in curve (b).

19 (c)
Frequency of sonometer wire is given by

1 T 1
T2 m- 2 nrzp
1
m”1P1
1
T””sz
Uy

%) 11 T, 1 P1

m_358 2

—_— x —
Uy " 36 1 16 1
vy <vyandv, = 360Hz
Therefore,

35

= 360 X —
v 36

v1=350 Hz
So, number of beats produced =v; — v,
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=360-350=10
20 (b)
_ Co—efficientoft  1/2
V'~ Co — efficient of x 1/4
Henced = vt =2 X8 =16m
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A C C A A D D A C C
Q. 11 12 13 14 15 16 17 18 19 20
A. D B B D C C D B C B
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