S1.

S2.

S3.

S4.

SS.
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Solutions

Ans.(c)

Fundamental harmonic frequency open
pipe = - = v (say)

Fundamental harmonic frequency

closed pipe = — = v, (say)

Ans.(b)
« v Tension

Vi T;
\'3 Ty

Ans.(a)

1 |T

20k

Tension decreases means frequency
decreases

Ina —ngl = 6Hz
536%
530Hz<
524
[na —np| = 7Hz
Ans.(a)

%(—90 cm—)E

f=120Hz=%:>120=

v

2(0.9)
3(— 14 —)E
v
f=180Hz =
=180 = 22X%% | — 60cm
Ans.(c)

Open O.P. =f, = zlll

Closed O.P. = f5 = :Tv
2

S6.

S7.

S8.

S9.

S10.

v _ 3v 1 3
2x20

(= 1, = 20)

21, 4l = Ly
L, =% =1333cm

Ans.(b)

2=73-20=53m
V=f1=320x%x(53x2x1072) =339.2
Ans.(a)

In a closed organ pipe

v
Fundamental frequency f, = i only odd
harmonics produce so difference

between any two successive harmonics

260 — 220 = &
41

40 =2
41

40 = 2f, = f, = 20 Hz

Ans.(c)

P Q

£ =400 Hz f

Vo =22m/s vy =165m/s
+

fi= o=
340+16.5

fi= 400[340 22]

f, = 448 Hz

Ans.(d)

Shifting in wavelength A1 = 0.14

A= 6000 A

v_m

G

AAC

V==

_0.1x10710x3x108

T 6000x1010

=0.5x%x10*ms™! = Skms~!
)

ns.(b
v
Tl

12 x 103Hz = —
2X1

V=24x%x103m/s
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S11.

S12.

S13.

S14.
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Ans.(d)
/

— 1
Open organ pipe
v v
n=—=—=l=—
21 2n
] D I 0
nb EI n, f,
v v
Ly = P l, = P
l = l1 + l2
r_v ., v
2n 2nq 2n,
_ mny
- ni+n,
Ans.(b)
2
- +
n—1 n n+1

Beats: Max difference between two wave
frequency. Therefore (n + 1) - (n—1) = 2

Ans.(d)
For second overtone (3rd harmonic) in
open organ pipe,

P

For first overtone (3rd harmonic) in
closed organ pipe,

3v

2Lopen

3v

f - 4Lclosed
=
Lopen = 2L
Ans.(b)
T = 27T\/E
k
3=2m | (1)
5 = 2m |" (2
S _m =2
25 m+1 -

S15.

S16.

S17.

S18.

S19.

Ans.(c)

First minimum resonating length for
closed organ pipe.

=2=50cm
4
Length of the air column

=2=1506m
4

Ans.(b)
VLAY > T
'u'\\ A A
N |
m.[l N
?“l A4 > T
T = myg

T, = (my + my)g
We know velocity « T
Also A «\T

n_Ji_ [
/12 \/Tz mi+m;
/1_2 . m1+m2

A - mz

Ans.(c)
f/ — fov

V=Vsource
_800x330
~ 330-15

Ans.(b)
Fundamental frequency of closed organ
pipe

v
it

2nd overtone frequency of open organ

=838 Hz

pipe f' = :TZ Now,

\4 3v
4—%_%:10 =6l, = 6(20cm) =120 cm

Ans.(c)
1= 1limreser]

v=330ms™!
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S20.

S21.

S22.
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v

60°

-
>

8 v.c0s60° o)

f=f (V_VVS) =100 <33;i"_> ~ 103Hz
2

Ans.(d)

Frequency COP, f, = 2n + 1)411
Forn=0, f, = 100 Hz

n=1, f; =300 Hz

n =2, f, =500 Hz

n =3, f3 =700 Hz

n=4,f, =900 Hz

n=>5,f; = 1100 Hz

Which are less than1250 Hz.
Ans.(a)

Total length of string l =1, + [, + I3

But frequency «

length

11 1

Therefore, - = —+ —+ —

n nq n, ns

Ans.(c)
® Yo
O O

Observer Source

Here, speed of motorcyclist,

S23.

S24.

S25.

Vi = 36 km hour™! = 36 x %ms‘1 =
10ms™?!
Speed for car,

1 1

ve = 18 km hour™! = 18 x %ms‘ = 5ms™

Frequency of source, vy = 1392 Hz

Speed of sound, v = 343 ms™?!

The frequency of the honk heard by the
motorcyclist is

v =1, (V+Vm) = 1392 (w)

v+v, 343+5

_ 1392x353
348

Ans.(a)

= 1412 Hz

Pressure change will be minimum at
both open ends

Ans.(b)

Frequency of unknown source = 246 Hz
or 254 Hz.

Second harmonic of this source = 492
Hz or 508 Hz which gives 5 beats per
second, when sounded with a source of
frequency 513 Hz. Therefore unknown
frequency = 254 Hz.

Ans.(b)
_2mr_2m_ — — A
k= > —Zﬂ—landw—an—(Zn)(n)—Z

So equation of wave

y = sin(kx — wt) = sin(x — 2t)
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