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[PHYSICS]
1. C
2. K= % mw(42 - ), U= %mwzyz
K=U or 1me?4? yz)—% mo? y?
ie, 2¥=4* or =i.
] ¥y \E
3. B
4. D
5. According to theory section,
_1 B4
2n \ MV,
T=2n M—Vg =2n M(h‘: = [Mh
Y V BA B4
As B=P
Hence, T= 211:"%’
6. B
7. B
8. D
9. B
10. C
11.
Time taken by the pendulum to move from A to O and from O to
a=L
Time period of oscillation o< v/L.
n_ L4 T
7= \/; =3 orfi=3
Time taken to complete half the oscillation = g .
Total time period of oscillation
L, L. 3T
24 4
12.
13.
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14. Displacement-time equation of the particle will be,

15.
16.
17.
18.

19.

x = A cos ot
Given that; x] = A cosw
x3 = A cos 20
and x3 = A cos 30
X1 + x3 _ A(cos @ + cos 3w)
Now, Tx; | 24 cos 20
_ 24 cos 2w cos® _ cos
T 24cos2m '
moos”! [ALE ) 21
W = cos [ T ) T
or T= 2n , where® = cos™ (w}i)
® 2x;
A
A
A
D

For simple harmonic motion, y = /a2 — x?

a /2 a’ 3,
When X=—,v=o,/d" —— =w,|—Aa
2 4 4
2

A w=—",
S T
2
v=—"—" "3
T 2
n/3a
or V=
=
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20.

21.
22.
23.

24,

25.
26.

27.

28.
29.
30.

31

For a particle to execute simple harmonic motion, its displacement
at any time ¢ is given by:

x(1) = a(cos ot + §)
Where, a = amplitude; = angular frequency; ¢ = phase constant
Let us choose 0 =0

x(t) = a cos ot

Velocity of a particle, v= dr_ _ aw sin ¢

dt
Kinetic energy of a particle is, K :%muz :%mazm2 sin® wr
Average kinetic enérgy < K > =< —;mazwz sin” ot >
= %mmzaz <sin?ar >
L2 (N [csinos=]
-2mm a (2) [.<sm 6> 2}
=%ma‘(2nv)‘ [w=2nv]
222
=n“ma‘v
A
B
A
;o B _goixao)
2pr 2x13x332
=118x10” W/m?
7
SL =10 log 4 = 10 log -2 = 190 dB.
]0 10—12
A
D
y=2sin (0. 5x+ 200¢)
y=2sin (m x0.5x+ 2007t)
comparing with
rein(2Ey2m
y-rsm( 7y vt Py x]
Amplitude r = 2 cm and
2 vr = 200m 1
;—‘i= 100 ()
and %x =nx0.5x
=2 - i i
A= 53 4cm [Put in egn. (i)]

v=Ax100=4x100
=400 cm/sec.

>0>r

y=4 cos>(#/2) sin (1000¢)
= 2[2 cos?(#/2) sin (1000¢)]
= 2(1 + cos ¢) sin (1000r)
= 2 sin (1000¢) + 2 sin (1000¢) cos ¢
= 2 sin (1000¢) + sin (1001¢) + sin (9991)
i.e., the given wave represents the superposition of three waves.
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32.

33.

34.

35.
36.

37.

38.

Resultant amplitude,

Ag = JAlz + A22 + 241 4> cos

=J4%+ 4% + 247 cos ¢
But Ap =4

A=24%(1 + cos )
_ } 220 0
=.[4A4° cos 3 =24 cosE

2n
or cost == or (D:T'

C

Path difference, Ax = §,D - §\D

=5-4=1Im
.. The corresponding phase difference will be,
0=2F Ax=2F. 1T
A 4 2
Using, I=]1 +12+2.|f1112 cos ¢,
1=1y+ 1o+ 2JTolg cos%zﬂo.
A

Let the frequency of first tuning fork is f.

The frequencies of other tuning forks are,

(f=3),(f=2x3),.

As per given condition,

f=2(f-25%x3)

or f=25x6=150Hz

The frequency of 18th tuning fork
=f-17x3=150-51=99 Hz.

_ Velocity
Frequency = Wavelength
- v 330,
vy = i =3 66 Hz
-v 330
and vz_lz_ 55 60 Hz
Number of beats per second = v| — v2
=66-60=06.
v-5=440 Hz
and v—-8=437Hz
1 v=445Hz (by both the methods)

It could have been 435 Hz. It would have satisfied 440 -~ v = Sbut
this would not have satisfied 437 Hz.
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39.

40.

Let vbe the velocity of sound in medium

_U_l_) z-y--=....._
V]—xl-—l and v; X

5 101
Number of beats per second,
n=Vv|=Vvy
10_v_ v
or 3717100
=p|1-100
‘”[l 11]
10_ v
or 3 T 101
or u=ml;w=336.7 ms~!

Path difference for a given phase difference 8 is given by:

=
Ax=sa
Given that,5=6(}°=%
.S
=373
A
Ax-—ﬁ.
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41.
42.

43.

44,
45,

A
=2 _v
Hp—aﬁz‘ nq_-z--L-
I =-%l—) n =£
T AR Y
fping ihying=1:2:4:3,
For second resonance, L = %

Given that;

Hence, L=%><64 =48cm

A=(15+1)4=64cm

.. Length of the tube =L —e=48 - 1 =47cm.

C
C
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