N.B.Navale

Date :28.03.2025 TEST ID: 35
Time :06:21:36 PHYSICS
Marks : 424
13.AC CIRCUITS ,SOUND
Single Correct Answer Type a)l:2 b)2:1
1. Sound waves of wavelength A travelling in a cl:1 d)None of these
medium with a speed of v m/s enter into 7. A wave of frequency 400 Hz has a wave
another medium, where its speed is 2v m/s. velocity of 300 ms™?. The phase difference
Wavelength of sound waves in the second between two displacements at a certain point
medium is attimest = 1073 s apart is
a)A b)% a)72° b)102°
022 )4 c) 180 d)144
L 8. A wave of frequency 400 Hz has a wave
2. Soupd waves of wavelength A travelh.ng ina velocity of 300 ms™~. The phase difference
medium Wlth_ a speed Of‘_’ m/s entfsr mnto between two displacements at a certain point
another medium, where its speed is 2vm/s. . — 103 s apart is
Wavelength of sound waves in the second at tlrr:es t P b o
medium is a)72 )102
A c) 180° d)144°
a)A b)z 9. Ifasource emitting waves of frequency f
c) 24 d)4A moves towards an observer with a velocity%
3. Asound wave is travelling with a frequency of and the observer moves away from the source
50 Hz. The phase difference between the two with a veiocity v/6, the apparent frequency as
points in the path of a wave is /3. The hearq by the observer will be (where, v =
distance between those two points is (Velocity Ve1104c1ty of sound) 14
of sound in air = 330 m/s) a)—f b)—f
15 9
a)l.lm b)0.6 m 10 2
c)2.2m d)1.7m C)?f d)§f
4. A sound wave is travelling with a frequency of 10. If a source emitting waves of frequency f
50 Hz. The phase difference between the two moves towards an observer with a velocity%
points in the path of a wave is /3. The and the observer moves away from the source
distance between those two points is (Velocity with a veiocity v/6, the apparent frequency as
of sound in air = 330 m/s) heard by the observer will be (where, v =
a)1llm b)0.6 m Vello4city of sound) "
€)2.2m d)1.7 m a)1_5f b)?f
5. The equations of displacement of two waves 10 2
are given as <) ?f d)gf
y, = 10 sin (3‘1‘[t + g) 11. A uniform metal of length ‘L’, mass ‘M’ and
density ‘p’ is under a tension ‘T". If the speed of
yy = S(Sin Sttt ++ /3 cos Snt) the transverse wave along the wire is ‘V’, then
Then, what is the ratio of their amplitudes? area of cross-section of the wire is
a)1:2 b)2:1 a) T?p'V—2 b)Tp~2V~*
cl:1 d)None of these c) TpV~2 d)Tp~tv—2
6. The equations of displacement of two waves 12. A uniform metal of length ‘L', mass ‘M’ and

are given as
y; = 10 sin (3‘1‘[t + E)
3

Yy = 5(sin 5mt + V3 cos 51'tt)
Then, what is the ratio of their amplitudes?

density ‘p’ is under a tension ‘T". If the speed of
the transverse wave along the wire is ‘V’, then
area of cross-section of the wire is

a) T?plv—2 b)Tp~2V~1

c) TpV~2 d)Tp~tv—2
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A progressive wave in a medium is
represented by the equation

5
y = 0.1 sin (10T[t - an)

where, y and x are in cm and t is in second. The
maximum speed of a particle of the medium
due to the wave is

a)1cms™! b) 10 cms™?
c)mems™t d)10 mcms™?
A progressive wave in a medium is
represented by the equation

5
y = 0.1 sin (10T[t - an)

where, y and x are in cm and t is in second. The
maximum speed of a particle of the medium
due to the wave is

a)1cms™?! b) 10 cms™?

c)mcmst d)10 tecms™?

Velocity of sound waves in air is 'V’ m/s. For a
particular sound wave in air, path difference of
‘X’ cm is equivalent to phase difference nm. The
frequency of this wave is

\Y% \%
)2 b)—
X nx
Vn 2X
c)— d)—
)2x )V

Velocity of sound waves in air is 'V’ m/s. For a
particular sound wave in air, path difference of
‘x’ cm is equivalent to phase difference nm. The
frequency of this wave is

V \Y
N b)—
X nx
Vn 2X
c)— d)—
)2x )V

Two monoatomic ideal gases A and B of
molecular masses ‘m;’ and ‘m,’ respectively,
are enclosed in separate containers kept at the
same temperature. The ratio of the speed of
sound in gas A to that in gas B is given by

mq my
a) - b)m
m, my
c) m, d)m

Two monoatomic ideal gases A and B of
molecular masses ‘m;’ and ‘m,’ respectively,
are enclosed in separate containers kept at the
same temperature. The ratio of the speed of
sound in gas A to that in gas B is given by

m;
b)m—1
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Two tuning fork of frequencies 320 Hz and 480
Hz are sounded together to produce sound
waves. The velocity of sound in air

is 320 ms~ 1. The difference between
wavelengths of these waves is nearly

a)48 cm b)16.5 cm

c) 33 cm d)42 cm

Two tuning fork of frequencies 320 Hz and 480
Hz are sounded together to produce sound
waves. The velocity of sound in air

is 320 ms~1. The difference between
wavelengths of these waves is nearly

a)48 cm b)16.5 cm

c)33 cm d)42 cm

A pulse of sound wave travels a distance [ in
hellum gas in time T at a particular
temperature. If at the same temperature, a
pulse of sound wave is propagated in oxygen
gas, it will cover the same distance [ in time
a)4.36T b)0.23 T

)3T d)0.46T

A pulse of sound wave travels a distance [ in
hellum gas in time T at a particular
temperature. If at the same temperature, a
pulse of sound wave is propagated in oxygen
gas, it will cover the same distance [ in time
a)4.36 T b)0.23 T

)3T d)0.46T

The speed of sound in a mixture of 1 mole of
helium and 2 mol of oxygen at 27°C is

a)800 ms~?! b)400.8 ms~?

c) 600 ms™1! d)1200 ms™t

The speed of sound in a mixture of 1 mole of
helium and 2 mol of oxygen at 27°C is

a)800 ms~?! b)400.8 ms~?

c) 600 ms™? d)1200 ms™

A train is moving towards a stationary
observer with speed 33 m/s. The train sounds
a whistle of frequency 450 Hz. If the speed of
sound is 330 m/s, the frequency heard by the
observer in Hz is

a) 500 b) 495

c)517 d)505

A train is moving towards a stationary
observer with speed 33 m/s. The train sounds
a whistle of frequency 450 Hz. If the speed of
sound is 330 m/s, the frequency heard by the
observer in Hz is
a)500

c)517

b)495
d)505
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A sound is produced between two vertical
parallel walls. The echo from one wall is heard
after 2 s while from the other 2 s after the first
echo. The speed of sound in air is 340 ms™1.
Choose the correct option.
The distance The distance
a) between two walls isb) between two walls is
680 m. 1020 m
The next echo will  d)None of the above
be heard after 8 s
¢) from the instant
original sound was
produce
A sound is produced between two vertical
parallel walls. The echo from one wall is heard
after 2 s while from the other 2 s after the first
echo. The speed of sound in air is 340 ms™1.
Choose the correct option.
The distance The distance
a) between two walls isb) between two walls is
680 m. 1020 m
The next echo will ~ d)None of the above
be heard after 8 s
¢) from the instant
original sound was
produce
Sound level of a sound of intensity [ is 30 dB.
The ratio I /1, is (where, [, is the threshold of

hearing).
a)30 b)300
c) 1000 d)3000

Sound level of a sound of intensity [ is 30 dB.
The ratio I /1, is (where, I, is the threshold of

hearing).
a) 30 b)300
c) 1000 d)3000

Change in temperature of the medium, changes

a) frequency of sound b)amplitude of sound
waves waves

c) wavelength of sound d)loudness of sound
waves waves

Change in temperature of the medium, changes

a) frequency of sound b)amplitude of sound
waves waves

c) wavelength of sound d)loudness of sound
waves waves

Ultrasonic waves can be used to

a) detect submarines,
icebergs

c) to kill smaller
animals like rats, fish
and frogs, etc.

Ultrasonic waves can be used to

a) detect submarines, b)clean clothes and
icebergs fine machinery parts

¢) to kill smaller d) All of the above
animals like rats, fish

b) clean clothes and
fine machinery parts
d) All of the above
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and frogs, etc.
The equation of a simple harmonic progressive
wave is given by y = A sin(100 mt — 3x). Find
the distance between 2 particles having a
phase difference ofg,

T
_ b)—
a)%m )11T8m
_ d—
c)6m )3m

The equation of a simple harmonic progressive
wave is given by y = A sin(100 mt — 3x). Find
the distance between 2 particles having a
phase difference ofg,

T i
_ b)—
a)%m )11T8m
_ d)—
C)6m )3m

A small source of sound moves on a circle as
shown in the figure and an observer is
standing at 0. Let nq, n, and n3 be the
frequencies heard when the source is at A, B
and C, respectively. Then

B

a)n; >n, >ng b)n, > n; >n,
C)n; =n, > ng d)n, >n; > ng
A small source of sound moves on a circle as
shown in the figure and an observer is
standing at 0. Let ny, n, and n3 be the
frequencies heard when the source is at A, B
and C, respectively. Then

B

a)n; > n, > ng b)n, > n; >n,
C)n; =n, >ng d)n, >n; > ng
The apparent wavelength of the light from a
star moving away from the earth is 0.01%
more than its real wavelength. The speed of
the star with respect to earth is

a)10 km/s b)15 km/s

c) 30 km/s d)60 km/s

The apparent wavelength of the light from a
star moving away from the earth is 0.01%
more than its real wavelength. The speed of
the star with respect to earth is

a)10 km/s b)15 km/s

c) 30 km/s d)60 km/s

The ratio of the speed of sound in nitrogen gas
to that in helium gas at 300 K, is
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a)\/g
7

c)ﬁ
5

b) F

7

) Ve
5

The ratio of the speed of sound in nitrogen gas
to that in helium gas at 300 K, is

a) |2 b) |1
7 7
) E d)@
5 5
Two monoatomic ideal gases A and B of
molecular masses ‘m;’ and ‘m,’ respectively,
are enclosed in separate containers kept at the

same temperature. The ratio of the speed of
sound in gas A to that in gas B is given by

a) m—z b) m—z
my 2
) ™, d) m,

Two monoatomic ideal gases A and B of
molecular masses ‘m;’ and ‘m,’ respectively,
are enclosed in separate containers kept at the
same temperature. The ratio of the speed of
sound in gas A to that in gas B is given by

m m,
a)— b) [
m; m;
) D) o

In a medium, sound travels 2 km in 3 s and in

air, it travels 3 km in 10 s. The ratio of the

wavelengths of sound in the two media is

a)1:8 b)1:18

)8:1 d)20:9

In a medium, sound travels 2 km in 3 s and in

air, it travels 3 km in 10 s. The ratio of the

wavelengths of sound in the two media is

a)l1:8 b)1:18

c)8:1 d)20:9

A wave equation which gives the displacement

along y-direction is given by y =

10~* sin(60t + x), where x and y are in metre

and t is time in second. This represents a wave
travelling with a

a) velocity of 300 ms™
in the negative x-
direction

L b) of wavelength 7

metre

" of amplitude 10* m
c) of frequency —Hz d) travelling along the
positive x-direction’
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A wave equation which gives the displacement

along y-direction is given by y =

10~* sin(60t + x), where x and y are in metre

and t is time in second. This represents a wave
travelling with a

a) velocity of 300 ms™
in the negative x-
direction

1. . of wavelength t
) g

metre

of amplitude 10* m

c) of frequency PHz d) travelling along the

" positive x-direction’
A sound absorber attenuates the sound level
by 20 dB. The intensity decreases by a factor of
a)1000 b)10000
c)10 d)100
A sound absorber attenuates the sound level
by 20 dB. The intensity decreases by a factor of
a) 1000 b)10000
c)10 d)100
If the frequency of sound produced by a siren
increases from 400 Hz to 1200 Hz while the
wave amplitude remains constant, the ratio of
the intensity of the 1200 Hz to that of the
400 Hz wave will
a) 1:1 b)1:3
c)3:1 d)9:1
If the frequency of sound produced by a siren
increases from 400 Hz to 1200 Hz while the
wave amplitude remains constant, the ratio of
the intensity of the 1200 Hz to that of the
400 Hz wave will
a)1:1 b)1:3
c)3:1 d)9:1
A train blowing the whistle moves with a
constant velocity 'V’ away from an observer
standing on the platform. The ratio of the
natural frequency of the whistle ‘n’ to the
apparent frequency is 1.2:1. If the train is at
rest and the observer moves away from it at
the same velocity ‘V’, the ratio of 'n’ to the

apparent frequency is
a)1.52:1 b)0.51:1
c)2.05:1 d)1.25:1

A train blowing the whistle moves with a
constant velocity 'V’ away from an observer
standing on the platform. The ratio of the
natural frequency of the whistle ‘n’ to the
apparent frequency is 1.2:1. If the train is at
rest and the observer moves away from it at
the same velocity ‘V’, the ratio of 'n’ to the
apparent frequency is

a)1.52:1 b)0.51:1

c) 2.05:1 d)1.25:1

Oxygen is 16 times heavier than hydrogen.
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Equal volumes of hydrogen and oxygen are
mixed. The ratio of speed of sound in the
mixture to that in hydrogen is

a)\ﬁ b) |32
8 17

V8 Q |2

17
Oxygen is 16 times heavier than hydrogen.
Equal volumes of hydrogen and oxygen are
mixed. The ratio of speed of sound in the
mixture to that in hydrogen is

a)ﬁ b) |32
8 17

V8 Q |2

17
Two cars are moving on two perpendicular
roads towards a crossing with uniform speeds
of 72 kmh™! and 36 kmh ™. If first car blows
horn of frequency 280 Hz, then the frequency
of horn heard by the driver of second car when
line joining the cars make 45° angle with the
roads, will be (Take, v =340 m/s)
a)321Hz b) 298 Hz
c) 289 Hz d)280 Hz

Two cars are moving on two perpendicular
roads towards a crossing with uniform speeds
of 72 kmh™! and 36 kmh ™. If first car blows
horn of frequency 280 Hz, then the frequency
of horn heard by the driver of second car when
line joining the cars make 45° angle with the
roads, will be (Take, v =340 m/s)

a)321Hz b) 298 Hz

c) 289 Hz d) 280 Hz

Frequency range of the audible sounds is

a) OHz-30 Hz b)20 Hz-20 kHz

) 20 kHz-20000 kHz d) 20 kHz-20 MHz
Frequency range of the audible sounds is

a) OHz-30 Hz b)20 Hz-20 kHz

c) 20 kHz-20000 kHz d)20 kHz-20 MHz
How many times more intense is 90 dB sound
than 40 dB sound?

a)5 b)50

c) 500 d)10°

How many times more intense is 90 dB sound
than 40 dB sound?

a)5 b)50

c) 500 d)10°

A whistle emitting a sound of frequency 440 Hz
is tied to a string of 1.5 m length and rotated
with an angular velocity of 20 rads! in the
horizontal plane. Then, the range of
frequencies hard by an observer stationed at a

64.

65.

66.

67.

large distance from the whistle will be (Take, V
=330 ms1?)

a)400.0 Hz to 484.0Hz b)403.3 Hz to 480.0 Hz
¢)400.0 Hz to 480.0 Hzd)403.3 Hz to 484.0 Hz
A whistle emitting a sound of frequency 440 Hz
is tied to a string of 1.5 m length and rotated
with an angular velocity of 20 rads-! in the
horizontal plane. Then, the range of
frequencies hard by an observer stationed at a
large distance from the whistle will be (Take, V
=330 ms1?)

a)400.0 Hz to 484.0Hz b)403.3 Hz to 480.0 Hz
¢)400.0 Hz to 480.0 Hzd)403.3 Hz to 484.0 Hz
The loudspeakers L, and L, driven by a
common oscillator and amplifier are set up as
shown in the figure. As the frequency of the
oscillator increases from zero, the detector at D
recorded a series of maximum and minimum
signals.

What is the frequency at which the first
maximum is observed? (Take, speed of sound
=330ms™1)

40 m
L] e D
9m
L
a) 165 Hz b)330 Hz
c) 495 Hz d) 660 Hz

The loudspeakers L, and L, driven by a
common oscillator and amplifier are set up as
shown in the figure. As the frequency of the
oscillator increases from zero, the detector at D
recorded a series of maximum and minimum
signals.

What is the frequency at which the first
maximum is observed? (Take, speed of sound
=330ms™1)

40 m
L] e D
9m
L,
a)165 Hz b)330 Hz
c) 495 Hz d)660 Hz

A transverse wave is propagating on the string.
The linear density of a vibrating string is

103 kg/m. The equation of the wave isy =

0.05 sin(x + 15 t), where x and y are measured
in metre and time in second. The tension force
in the string is
a)0.2N
c)0.225N

b)0.250 N
d)0.325N
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A transverse wave is propagating on the string.
The linear density of a vibrating string is

103 kg/m. The equation of the wave isy =

0.05 sin(x + 15 t), where x and y are measured
in metre and time in second. The tension force
in the string is

a)0.2N b)0.250 N

c)0.225N d)0.325N

The ratio of the speed of sound in helium gas to

that in nitrogen gas at same temperature is

5 7
(Vite =2,¥n, = 2, My = 4, My, = 28)
5 5
a) |= b)—
) |3 NG
2 7
c) |- d) (=
) 7 )\/;

The ratio of the speed of sound in helium gas to

that in nitrogen gas at same temperature is

5 7
(Vite =2,¥x, =2, My = 4, My, = 28)

>
V3

2 7
c)ﬁ 9 [¢

The displacement y of a particle on a straight

line is given by y = f(x, t), as a function of time.

Which of the following functions does not

represent wave motion?

a)y = Asin(kx — wt) b)y = A sin?(kx — wt)
y y = Asin (kx + wt

c) = A sin(k?x? d) T
— w?t?) + m)

The displacement y of a particle on a straight

line is given by y = f(x, t), as a function of time.

Which of the following functions does not

represent wave motion?

a)y = Asin(kx — wt) b)y = A sin?(kx — wt)
y y = Asin (kx + wt

c) = A sin(k?x? d) -
— w%t2) + E)

The temperature in degree Celsius at which the

velocity of sound in air will be double its

velocity at 0°C is

a) 546°C b)819°C

c) 1092°C d)273°C

The temperature in degree Celsius at which the

velocity of sound in air will be double its

velocity at 0°C is

a) 546°C b)819°C

c) 1092°C d)273°C

When the temperature of an ideal gas is

a) b)

w]| Ul
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85.

increased by 600 K, the velocity of sound in the
gas become /3 times the initial velocity in it.
The initial temperature of the gas is
a)—73°C b) 27°C

c)127°C d)327°C

When the temperature of an ideal gas is
increased by 600 K, the velocity of sound in the
gas become /3 times the initial velocity in it.
The initial temperature of the gas is
a)—73°C b) 27°C

c)127°C d)327°C

The Doppler's effect is applicable for

a) Light waves b) Sound waves

c) Matter waves d)Both (a) and (b)
The Doppler's effect is applicable for

a) Light waves b) Sound waves

c) Matter waves d)Both (a) and (b)

A sound wave of frequency 160 Hz has a
velocity of 320 m/s. When it travels through
air, the particles having a phase difference
of 909, are separately by a distance of

a)50 cm b)1 cm

c) 25 cm d)75 cm

A sound wave of frequency 160 Hz has a
velocity of 320 m/s. When it travels through
air, the particles having a phase difference
of 900, are separately by a distance of

a)50 cm b)1 cm

c) 25 cm d)75 cm

The phase difference between two points is
/3. If the frequency of wave is 50 Hz, then
what is the distance between two points?
(Take,v =330 ms™1)

a)2.2m b)1.1m

c) 0.6 m d)1.7 m

The phase difference between two points is
/3. If the frequency of wave is 50 Hz, then
what is the distance between two points?
(Take,v = 330ms™1)

a)2.2m b)1.1m

c) 0.6 m d)1.7 m

Distance between a compression and
adjoining rarefaction in a pressure wave is

A
a)i b)g
0) 7 d)§

Distance between a compression and
adjoining rarefaction in a pressure wave is

A
a)i b)%
0) Z d)§

The distance between two points differing in
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phase by 60° on a wave having wave velocity
360 ms~! and frequency 500 Hz is

a)0.36 m b)0.18 m

c) 0.48 m d)0.12 m

The distance between two points differing in
phase by 60° on a wave having wave velocity
360 ms~! and frequency 500 Hz is

a)0.36 m b)0.18 m

c) 0.48 m d)0.12 m

A tuning fork of frequency 220 Hz produces
sound waves of wavelength 1.5 m in air at NTP.
The increase in wavelength when temperature
of airis 27°C, is

a)0.07 m b)0.08 m

€)0.09m d)0.10 m

A tuning fork of frequency 220 Hz produces
sound waves of wavelength 1.5 m in air at NTP.
The increase in wavelength when temperature
of airis 27°C, is

a)0.07 m b)0.08 m

¢) 0.09 m d)0.10 m

The velocity of sound in air is ‘V'. If the density
of air is doubled, then the velocity of sound will
be

a) 2V b)V;
Vg V2
)7 d)vs

The velocity of sound in air is ‘V'. If the density
of air is doubled, then the velocity of sound will
be

a) 2V, b) V;
Vs V2
5 d)vs

An observer is approaching a stationary source
with a velocity G) th of the velocity of sound.
Then, the ratio of the apparent frequency
heard by the observer to the actual frequency
of the source is

a)5:4 b)2:3

c)3:2 d)4:5

An observer is approaching a stationary source
with a velocity G) th of the velocity of sound.
Then, the ratio of the apparent frequency
heard by the observer to the actual frequency
of the source is

a)5:4 b)2:3

c)3:2 d)4:5

Two copper wires of radii ‘r{" and ‘r,’ (r; > ry)
are subjected to same tension and are plucked.
The transverse waves will

a) Travel faster in the b)Travel faster in the

94.

95.

96.

97.

98.

99.

thinner wire thicker wire
c) Not travel through d)Travel with the same
both the wires velocity in both the
wires

Two copper wires of radii ‘r;" and ‘r,’ (r; > r3)

are subjected to same tension and are plucked.

The transverse waves will

a) Travel faster in the b)Travel faster in the
thinner wire

c) Not travel through d)Travel with the same
both the wires velocity in both the

wires

The velocity of sound is 340 m/s. A source of

sound having frequency of 90 Hz is moving

towards a stationary observer with a speed of

one-tenth that of sound. The apparent

frequency of sound as heard by the observer is

a)50 Hz b)45 Hz

c) 100 Hz d)80 Hz

The velocity of sound is 340 m/s. A source of

sound having frequency of 90 Hz is moving

towards a stationary observer with a speed of

one-tenth that of sound. The apparent

frequency of sound as heard by the observer is

a)50 Hz b)45 Hz

c) 100 Hz d)80 Hz

The velocity of sound hydrogen is 1224 ms™1.

Its velocity in mixture of hydrogen and oxygen

containing 4 parts by volume of hydrogen and

1 part oxygen is

a)1224 ms~t b)612 ms™?

€) 2448 ms~1 d)306 ms™

The velocity of sound hydrogen is 1224 ms™1.

Its velocity in mixture of hydrogen and oxygen

containing 4 parts by volume of hydrogen and

1 part oxygen is

a)1224 ms™! b)612 ms™!

€) 2448 ms~! d)306 ms™

The observer is moving with velocity ‘v’

towards the stationary source of sound and

thicker wire

then after crossing moves away from the
source with velocity ‘vy’. Assume that the
medium through which the sound waves travel
is atrest. If 'V’ is the velocity of sound and ‘n’ is
the frequency emitted by the source then the
difference between apparent frequencies
heard by the observer is

2 nv,
2 e
\% \%
‘) 2nv, d)n_vo

100.The observer is moving with velocity ‘v,’
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towards the stationary source of sound and
then after crossing moves away from the
source with velocity ‘vy’. Assume that the
medium through which the sound waves travel
is atrest. If 'V’ is the velocity of sound and ‘n’ is
the frequency emitted by the source then the
difference between apparent frequencies
heard by the observer is

2 nv
I
v v
C) 2 nvg d) nvg

101.A source of sound with frequency 256 Hz is
moving with a velocity v towards a wall. When
the observer is between source and the wall,
he finds that the frequency of two waves
received directly from the source is x and the
frequency of the waves received after
reflection from the wall is y, then
a)x >y b)x <y
cx=y d) Nothing can be said

102.A source of sound with frequency 256 Hz is
moving with a velocity v towards a wall. When
the observer is between source and the wall,
he finds that the frequency of two waves
received directly from the source is x and the
frequency of the waves received after
reflection from the wall is y, then
a)x >y b)x <y
cx=y d) Nothing can be said

103.What does not change when sound enters from
one medium to another?

a) Wavelength b) Speed

c) Frequency d)None of these
104.What does not change when sound enters from

one medium to another?

a) Wavelength b) Speed

c) Frequency d)None of these

105.A man standing between two parallel cliffs
fires a gun and hears two echoes, first after one
second and 2nd after four second. If the velocity
of sound is 340 m/s, the distance between the

cliffs is
a)510 m b)1020 m
c) 1700 m d)850 m

106.A man standing between two parallel cliffs
fires a gun and hears two echoes, first after one
second and 2 after four second. If the velocity
of sound is 340 m/s, the distance between the

cliffs is
a)510 m b)1020 m
c) 1700 m d)850 m

107.1f the equation of transverse wave is

—Esin2 ( t X)
Y= SIEmt504 %0
where, distance is in cm and time in second,

then the wavelength of the wave is

a) 60 cm b)40 cm
c)35cm d)25 cm
108.1f the equation of transverse wave is

. t X
y = 5sin2m (0.04 B E)

where, distance is in cm and time in second,
then the wavelength of the wave is
a) 60 cm b)40 cm

c)35cm d)25 cm
109.Equation of a progressive wave is given by

TC
y = 0.2 cosm (0.04 t + 0.02x g)

The distance is expressed in cm and time in

second. What will be the minimum distance

between two particles having the phase

difference ofg ?

a)4 cm b)8 cm

c) 25 cm d)12.5 cm
110.Equation of a progressive wave is given by

T
y = 0.2 cosm (0.04 t +0.02x g)

The distance is expressed in cm and time in
second. What will be the minimum distance
between two particles having the phase
difference ofg ?

a)4 cm b)8 cm
c)25cm d)12.5 cm
111.The pitch of a sound wave is related to its
a) frequency b)amplitude
c) velocity d)beats
112.The pitch of a sound wave is related to its
a) frequency b)amplitude

c) velocity d)beats

113.A bus is moving with a velocity of 5 m/s
towards a wall. The driver blows the horn of
frequency 165 Hz. If the speed of sound in air
is 335 m/s, then after reflection of sound wave,
the number of beats per second heard by the
passengers in the bus will be
a)5 b)6
c)2 d)4

114.A bus is moving with a velocity of 5 m/s
towards a wall. The driver blows the horn of
frequency 165 Hz. If the speed of sound in air
is 335 m/s, then after reflection of sound wave,
the number of beats per second heard by the
passengers in the bus will be
a)5 b)6
c)2 d)4

115.A whistle of frequency 500 Hz tied to the end
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of a string of length 1.2 m revolves at

400 rev/min. A listener standing some
distance away in the plane of rotation of
whistle hears frequencies in the range (Take,
speed of sound = 340 m/s)

a)436to 586 b)426 to 574

c) 426 to 584 d)436 to 674

116.A whistle of frequency 500 Hz tied to the end
of a string of length 1.2 m revolves at
400 rev/min. A listener standing some
distance away in the plane of rotation of
whistle hears frequencies in the range (Take,
speed of sound = 340 m/s)
a)436 to 586 b)426 to 574

c)426 to 584 d)436 to 674

117.A sound wave of frequency 160 Hz has a
velocity of 320 m/s. When it travels through
air, the particles having a phase difference
of 909, are separately by a distance of
a)50 cm b)1 cm
c) 25 cm d)75 cm

118.A sound wave of frequency 160 Hz has a
velocity of 320 m/s. When it travels through
air, the particles having a phase difference
0f 900, are separately by a distance of
a)50 cm b)1 cm
c) 25 cm d)75 cm

119.The intensity level of a sound wave is 4 dB. If
the intensity of the wave is doubled, then the
intensity level of the sound as expressed in dB,

would be
a)8 b)16
c)7 d)14

120.The intensity level of a sound wave is 4 dB. If
the intensity of the wave is doubled, then the
intensity level of the sound as expressed in dB,

would be
a)8 b)16
)7 d)14

121.What is the ratio of the velocity of sound in

hydrogen (y = g) to that in helium (y = g) at

the same temperature? (Molecular weight of
hydrogen and helium is 2 and 4 respectively.)

V2 5
V5~ 2N
Ja 5
95 Vi

122.What is the ratio of the velocity of sound in
hydrogen (y = E) to that in helium (y = 5) at

3
the same temperature? (Molecular weight of
hydrogen and helium is 2 and 4 respectively.)

V42 5
S RN
V21 5
95~ Vi

123.A transverse wave is travelling on a string with
velocity ‘V’. The extension in the string is ‘x’. If
the string is extended by 50%, the speed of the
wave along the string will be nearly (Hooke’s

law is obeyed)
a)0.9v b)1.1V
c) 0.7V d)1.22V

124.A transverse wave is travelling on a string with
velocity ‘V’. The extension in the string is ‘x’. If
the string is extended by 50%, the speed of the
wave along the string will be nearly (Hooke’s

law is obeyed)
a) 0.9V b)1.1V
c) 0.7V d)1.22v

125.A progressive wave of frequency 50 Hz is
travelling with velocity 350 m/s through a
medium. The change in phase at a given time
interval of 0.01 s is

3 T
a)?1T rad b)Z rad
T
c) mrad d)E rad

126.A progressive wave of frequency 50 Hz is
travelling with velocity 350 m/s through a
medium. The change in phase at a given time
interval of 0.01 s is

3 T
a); rad b)Z rad
T
c)mrad d)E rad

127.1f the wave equation y = 0.08 sinZTT[ (200t — x),
then the velocity of the wave (ms™1) will be
a) 400v2 b)200v2
) 400 d)200

128.1f the wave equation y = 0.08 sinZT1T (200t — x),
then the velocity of the wave (ms™1) will be
a) 4002 b)200v2
) 400 d)200

129.A source of sound is moving with constant
velocity of 30 m/s emitting a note of frequency
256 Hz. The ratio of frequencies observed by a
stationary observer while the source is
approaching him and after it crosses him is
speed of sound in air = 330 m/s
a) 6:5 b)9:8
c)5:6 d)8:9

130.A source of sound is moving with constant
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velocity of 30 m/s emitting a note of frequency

256 Hz. The ratio of frequencies observed by a

stationary observer while the source is

approaching him and after it crosses him is

speed of sound in air = 330 m/s

a) 6:5 b)9:8

c)5:6 d)8:9

131.Velocity of sound in air is

a) Inversely

proportional to

b)More in dry air than
in moist air

temperature

c) Directly d) Independent of
proportional to pressure of air
pressure

132.Velocity of sound in air is
a) Inversely b) More in dry air than
proportional to in moist air

temperature

c) Directly d) Independent of
proportional to pressure of air
pressure

133.The equation of wave motionisy =
6sin [12’1‘[t —0.02mx + g], where xisinmand t

in second. The velocity of the wave is

a)400 m/s b)200 m/s

c) 600 m/s d)100 m/s
134.The equation of wave motionisy =

6sin [12’1‘[t —0.02mx + g], where xisinm and t

in second. The velocity of the wave is
a)400 m/s b)200 m/s
c) 600 m/s d)100 m/s

135.A transverse sinusoidal wave of amplitude a,
wavelength A and frequency n is travelling on a
stretched string. The maximum speed of
particle is (1/10) th the speed of propagation
of the wave.Ifa=10"3mandv =10 ms™},
then A and n are given by

AA=2nx10?m Db)A=10"3m
104 .

An=—"Hz d)n = 10* Hz
2T

136.A transverse sinusoidal wave of amplitude a,
wavelength A and frequency n is travelling on a
stretched string. The maximum speed of
particle is (1/10) th the speed of propagation
of the wave. Ifa=10"3mandv = 10 ms™},
then A and n are given by

AA=2nx10"?>m Db)A=10"3m
10* 4

C)n:—HZ d)n=10 Hz
2T

137.Under the same conditions of pressure and
temperature, the velocity of sound in oxygen
and hydrogen gases are V and Vy, then

a)vy = 2vq b)vy = 4vq
C) vy = 4vy d)vy = vy

138.Under the same conditions of pressure and
temperature, the velocity of sound in oxygen
and hydrogen gases are Vy and Vg, then
a)vy = 2v, b)vy = 4vy
C) vy = 4vy d)vy = vy

139.A wave travelling in the positive x-direction
having displacement along y-direction as 1 m,

wavelength 21t metre and frequency of% Hz is

represented by
a)y = sin(x — 2t) b)y = sin(2mx — 2mt)
)Y d)y = sin(2mx + 2mt)

= sin(10mx — 20mt)
140.A wave travelling in the positive x-direction
having displacement along y-direction as 1 m,

wavelength 21 metre and frequency of% Hzis

represented by
a)y = sin(x — 2t) b)y = sin(2mx — 2mt)
oY d)y = sin(2mx + 2mt)

= sin(10mx — 20mt)
141.A source emits a sound of frequency of 400 Hz,
but the listener hears it to be 390 Hz. Then,

a) the listener is b)the source is moving
moving towards the  towards the listener
source

c) the listener is
moving away from
the source

142.A source emits a sound of frequency of 400 Hz,
but the listener hears it to be 390 Hz. Then,

a) the listener is b)the source is moving
moving towards the  towards the listener
source

c) the listener is
moving away from
the source

143.An engine approaches a hill with a constant
speed. When it is at a distance of 0.9 km, it
blows a whistle, whose echo is heard by the
driver after 5 s. If speed of sound in air is

330 m/s, the speed of engine is

d)the listener has a
defective ear

d)the listener has a
defective ear

0 I‘ i
g b \.\

& o ."'J'I' l\._.‘\
g ; A

T -_ o W { ;ﬁyﬁwﬂyﬂ;.-.J,r_J}ﬁ;_J,(':r,-',.',.f.r,-',{,',f,';,ff.-’,n'J'.f.a":";.’?.”ﬂ.’ ':’:’-’?F;"-':"j-"}' ":’}
a)10 m/s b)20 m/s
c)30m/s d)40 m/s

144.An engine approaches a hill with a constant
speed. When it is at a distance of 0.9 km, it
blows a whistle, whose echo is heard by the
driver after 5 s. If speed of sound in air is
330 m/s, the speed of engine is
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a)10m/s b)20 m/s
c)30m/s d)40 m/s

145.1f wavelength of a wave is A = 60004, then
wave number will be

a)166 x 103 m™1 b)16.6 x 101 m™1
€)1.66 x 10° m™? d)1.66 x 10’ m™?!

146.1f wavelength of a wave is A = 60004, then
wave number will be

a)166 x 103 m™1 b)16.6 x 101 m™!
€)1.66 x 10°m™! d)1.66 x 10’ m™1
147.Which one of the following statements is true?

a) The sound waves in b)Both light and sound
air are longitudinal
while the light
waves in air are
transverse

c) Both light and sound d) The sound waves are
waves in air are transverse and light
longitudinal waves are

longitudinal
148.Which one of the following statements is true?

a) The sound waves in b)Both light and sound
air are longitudinal
while the light
waves in air are
transverse

c) Both light and sound d) The sound waves are
waves in air are transverse and light

waves in air are
transverse

waves in air are
transverse

longitudinal waves are
longitudinal
149.The loudness and pitch of a sound depends on
a) Intensity and b) Frequency and
velocity velocity
c) Intensity and d)frequency and
frequency number of
harmonics
150.The loudness and pitch of a sound depends on
a) Intensity and b) Frequency and
velocity velocity
¢) Intensity and d) frequency and
frequency number of
harmonics

151.A source of sound of frequency 600 Hz is
placed inside water. The speed of sound in
water is 1500 ms™! and in air is 300 ms~1. The
frequency of sound recorded by an observer
who is standing in air, is
a)200 Hz b)3000 Hz
c) 120 Hz d)600 Hz

152.A source of sound of frequency 600 Hz is
placed inside water. The speed of sound in
water is 1500 ms~? and in air is 300 ms™1. The
frequency of sound recorded by an observer
who is standing in air, is
a) 200 Hz b)3000 Hz
c) 120 Hz d) 600 Hz

153.A source of sound is moving towards a
stationary observer with velocity ‘V5" and then
moves away with velocity ‘Vy’. Assume that the
medium through which the sound waves travel
is at rest. If 'V’ is the velocity of sound and ‘n’ is
the frequency emitted by the source then the
difference between the apparent frequencies
heard by the observer is difficult

2nVVg n*VVs
a) VZ _ VZ b) 2 2
( $) Va4 Vg
nVVS nVVS

T Vw-w

154.A source of sound is moving towards a
stationary observer with velocity ‘V5" and then
moves away with velocity ‘Vy’. Assume that the
medium through which the sound waves travel
is at rest. If 'V’ is the velocity of sound and ‘n’ is
the frequency emitted by the source then the
difference between the apparent frequencies
heard by the observer is difficult

ZHVVS b nZVVS
) ——————
vz - V&) )y +V§
nVVS nVVS

Vv Vg
155.In sine wave, minimum distance between two
particles always having same speed is

A A
a)g b)Z
) 3 d)a

156.In sine wave, minimum distance between two
particles always having same speed is

A A
a)g b)Z
) 3 d)a

157.The extension in a wire obeying Hooke's law is
x. The speed of sound in the stretched wire is
V. If the extension in the wire is increased to
4x, then the speed of sound in a wire is
a)2.5v b) 2v
c) L.5v d)v

158.The extension in a wire obeying Hooke's law is
x. The speed of sound in the stretched wire is
V. If the extension in the wire is increased to
4x, then the speed of sound in a wire is
a)2.5v b) 2v
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c) 1.5v d)v

159.A source of sound emitting a note frequency n
is approaching a stationary listener. If the
frequency of the note heard by the listener is
‘2n’, the velocity of the source (Vy) is equal to
[V = velocity of sound in air]

a)Vv b)y
3

)

\%
2V d)—
9 )3

)

160.A source of sound emitting a note frequency n
is approaching a stationary listener. If the
frequency of the note heard by the listener is
2n’, the velocity of the source (V) is equal to
[V = velocity of sound in air]

a)Vv b)Y
3

\Y%
2V d)-
9 )3

161.The ratio of intensities between two coherent
sound sources is 4: 1. The difference of
loudness in decibels (dB) between maximum
and minimum intensities, on their interference

in space is
a) 20 log 2 b)10 log 2
c)20log3 d)10log 3

162.The ratio of intensities between two coherent
sound sources is 4: 1. The difference of
loudness in decibels (dB) between maximum
and minimum intensities, on their interference

in space is
a) 20 log 2 b)10 log 2
c)20log3 d)10log 3

163.The frequencies of three tuning fork A, B and C
are related as np > ng > n¢. When the forks A
and B are sounded together, the number of
beats produced per second is ‘n;’. When forks
A and C are sounded together the number of
beats produced per second is ‘n,". How may
beats are produced per second when forks B
and C are sounded together?

n, +n,
a)jn; —n b) 2
c)n, —ng d)n; +n,

164.The frequencies of three tuning fork A, B and C
are related as np > ng > nc. When the forks A
and B are sounded together, the number of
beats produced per second is ‘n;’. When forks
A and C are sounded together the number of
beats produced per second is ‘n,”. How may
beats are produced per second when forks B
and C are sounded together?

n; +n,
2
d)n; +n,
165.A transverse wave is described by the equation

a)n; —n, b)

c)ny —ng

. X . :
Y = Yysin 2m (ft — X)' The maximum particle
velocity is equal to four times the wave

velocity, if
m Yy m Yy
A = —— b A=—
) 4 ) 2
C))\=T[Y0 d)}\=2T[YO
166.A transverse wave is described by the equation

Y = Yysin 2m (f — g) The maximum particle

velocity is equal to four times the wave

velocity, if
mY mY,
a = — b - —
) 2 A >

167.A man standing on a cliff claps his hand and
hears its echo after 1s. If sound is reflected
from mountain and velocity of sound in air is
340 ms~1, then the distance between the man
and reflection point is
a) 680 m b)340 m

c)85m d)170 m

168.A man standing on a cliff claps his hand and
hears its echo after 1s. If sound is reflected
from mountain and velocity of sound in air is
340 ms™1, then the distance between the man
and reflection point is
a) 680 m b)340 m

c)85m d)170 m

169.A string of mass 0.1 kg is under a tension 1.6 N.
The length of the string is 1m. A transverse
wave starts from one-end of the string. The
time taken by the wave to reach the other end
is
a)0.50s b)0.30 s
c)0.25s d)0.75s

170.A string of mass 0.1 kg is under a tension 1.6 N.
The length of the string is 1m. A transverse
wave starts from one-end of the string. The
time taken by the wave to reach the other end
is
a)0.50s b)0.30 s
c)0.25s d)0.75s

171.A progressive wave is represented by
y = 12 sin(5t — 4x)cm. On this wave, how far
away are the two points having phase
difference of 90° ?

b1y i

a)g cm b)ZT[cm
_ d—

) 3 cm )16 cm

172.A progressive wave is represented by
y = 12 sin(5t — 4x)cm. On this wave, how far
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away are the two points having phase

difference of 90° ?

s s

a)z cm b)Z cm

c)E cm d)l cm
8 16

173.1f a star appearing yellow starts accelerating

towards the earth, its color appears to be

turned
a) Suddenly red b) Gradually red
c) Suddenly blue d) Gradually blue

174.1f a star appearing yellow starts accelerating

towards the earth, its color appears to be

turned
a) Suddenly red b) Gradually red
¢) Suddenly blue d) Gradually blue

175.Velocity of sound wave in air is 330 m/s for a
particular sound in air ; a path difference of
40 cm is equivalent to a phase difference of
1.6 m. The frequency of this wave is

a) 165 Hz
¢) 660 Hz

b) 150 Hz
d)330 Hz

176.Velocity of sound wave in air is 330 m/s for a
particular sound in air ; a path difference of
40 cm is equivalent to a phase difference of
1.6 T. The frequency of this wave is

a) 165 Hz
¢) 660 Hz

b)150 Hz
d)330 Hz

177.Equation of a plane progressive wave is given
byy = 0.6 sin2n (t - g) On reflection from a

denser medium, its amplitude becomes (2/3)
of the amplitude of the incident wave. The
equation of the reflected wave is

y = 0.6 sin 27 (t y = —0.4 sin 21 (t

a) / g) b) . ;)

y = 0.4 sin2n (t y = —0.4sin2n (t
c) f) d) B E)

2 2
178.Equation of a plane progressive wave is given

byy = 0.6 sin21‘t(t—§
denser medium, its amplitude becomes (2/3)
of the amplitude of the incident wave. The

equation of the reflected wave is
y = 0.6 sin 2T (t y = —0.4 sin 21 (t

). On reflection from a

a) xy b) X
+ E) + E)
y = 0.4 sin2n (t y =—04sin2m(t
c) xy 4) X
+2) -2)
179.Equation of a progressive wave is given by y =

. t . .
asinT (5 — %), where tis in second and x is in
metre. The distance in metre through which

the wave travels in 8 s is

a)8 b)16
c)2 d)4
180.Equation of a progressive wave is given by y =

, t x L. .
asint (E - Z)' where tis in second and x is in

metre. The distance in metre through which
the wave travels in 8 s is
a)8 b)16
c)2 d)4

181.Two sinusoidal waves with same wavelengths
and amplitudes travel in opposite directions
along a string with a speed 10 ms~2. If the
minimum time interval between two instants
when the string is flat is 0.5 s, the wavelength
of the waves is
a)25m b)20 m
c)15m d)10 m

182.Two sinusoidal waves with same wavelengths
and amplitudes travel in opposite directions
along a string with a speed 10 ms™1. If the
minimum time interval between two instants
when the string is flat is 0.5 s, the wavelength
of the waves is
a)25m b)20 m
c)15m d)10 m

183.A string of mass 2.5 kg is under tension of
200 N. The length of the stretched string is
20.0 m. If the transverse jerk is struck at one
end of the string, the disturbance will reach the
other end in

T=200N

—2Wm ——

a)ls b)0.5s
c)2s d)data given is
insufficient

184.A string of mass 2.5 kg is under tension of
200 N. The length of the stretched string is
20.0 m. If the transverse jerk is struck at one
end of the string, the disturbance will reach the
other end in

T=200N
< 20 m >
a)ls b)0.5s
c)2s d)data given is

insufficient
185.When the observer moves towards the
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stationary source with velocity vy, the
apparent frequency of emitted note is f;. When
the observe moves away from the source with
velocity v, the apparent frequency is f,. If v is

. L f
the velocity of sound in air and f—1 = 2, then Vl
2 1
el ?

a)2 b)3
c) 4 d)5

186.When the observer moves towards the

stationary source with velocity vy, the
apparent frequency of emitted note is f;. When
the observe moves away from the source with
velocity vy, the apparent frequency is f,. If v is

the velocity of sound in air and ;—1 = 2, then vl
2 1

=7

a)2 b)3

)4 d)5

187.Two strings of copper are stretched to the

same tension. If their cross-section area are in
the ratio 1: 4, then the respective wave
velocities will be in the ratio

a)4:1 b)2:1

c)1:2 d)1:4

188.Two strings of copper are stretched to the

same tension. If their cross-section area are in
the ratio 1: 4, then the respective wave
velocities will be in the ratio

a)4:1 b)2:1

c)1:2 d)1:4

189.A wave is represented by the equation

y = Asin (10‘1‘[X + 157t + g)

where, x is in metre and t is in second. The
expression represents
a wave travellingin  a wave travelling in
a) positive x-direction )negative x-direction
with a velocity with a velocity
1.5ms™1 1.5ms™1
a wave travelling in
the negative x-
direction having a
wavelength 0.4 m

a wave travelling in
d) positive x-direction
of wavelength 0.1 m

190.A wave is represented by the equation

y = Asin (101‘[)( + 157t + g)

where, X is in metre and t is in second. The
expression represents
a wave travellingin  a wave travelling in
a) positive x-direction b) negative x-direction
with a velocity with a velocity
1.5ms™1 1.5ms™1
a wave travelling in
) the negative x-
direction having a
wavelength 0.4 m

a wave travelling in
d) positive x-direction
of wavelength 0.1 m

191.An obstacle is moving towards the source with

velocity v. The sound is reflected from the
obstacle. If c is the speed of sound and A is the
wavelength, then the wavelength of the
reflected wave A, is

D (s
c)A,:(C:V))\ d)x,:(ctv)x

192.An obstacle is moving towards the source with

velocity v. The sound is reflected from the
obstacle. If c is the speed of sound and A is the
wavelength, then the wavelength of the
reflected wave }, is

D e
c);\,z(czv)x d)x,:(ctv)x

193.The speed of sound in air is v. Both the source

and observer are moving towards each other
with equal speed u. The speed of wind is w

. f
from source to observer. Then, then ratio (f—)
0

of the apparent frequency to the actual
frequency is given by

v+u v+w+u
a) b)———
V;u+ v+w;u
Vv+w+u V—w+u
)—— d)——
V—W—1u V—W-—1u

194.The speed of sound in air is v. Both the source

and observer are moving towards each other
with equal speed u. The speed of wind is w

. f
from source to observer. Then, then ratio (f—)
0

of the apparent frequency to the actual
frequency is given by

a)V+u b)v+w+u
V;u_l_ v+w;u
v+w+u V—w+u
€) ———— d)————

V—W—1u V—W—1u

195.In a medium in which a transverse progressive

wave is travelling, the phase difference
between two points with a separation of
1.25 cm s (g) If the frequency of wave is
1000 Hz, its velocity will be

a)75ms~?! b)125 ms™?

c) 100 ms™! d)50 ms™?!

196.In a medium in which a transverse progressive

wave is travelling, the phase difference
between two points with a separation of
1.25 cm s (g) If the frequency of wave is
1000 Hz, its velocity will be

a)75ms™1 b)125 ms™t

c) 100 ms™? d)50 ms™!

197.The frequency of a tuning fork with an

amplitude A = 1 cm is 250 Hz. The maximum
velocity of any particle in air is equal to
a)10mms™?! b)5m ms™?

c)2m d)None of these
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198.The frequency of a tuning fork with an
amplitude A = 1 cm is 250 Hz. The maximum
velocity of any particle in air is equal to
a)10mms~! b)5t ms~1
c)2m d)None of these

199.The pitch of the whistle of an engine appears to
drop by 20% of original value when it passes a
stationary observer. If speed of sound in air is
350 m/s, then speed of engine in m/s is
a)175 b)87.5
c) 1050 d)520.5

200.The pitch of the whistle of an engine appears to
drop by 20% of original value when it passes a
stationary observer. If speed of sound in air is
350 m/s, then speed of engine in m/s is
a)175 b)87.5
c) 1050 d)520.5

201.The extension in a string obeying Hooke's law
is x. The speed of transverse waves in the
stretched string is v. If the extension in the
string is increased to 1.5 x, the speed of
transverse waves in it will be
a)l.22v b)2v
c)15v d)v

202.The extension in a string obeying Hooke's law
is x. The speed of transverse waves in the
stretched string is v. If the extension in the
string is increased to 1.5 x, the speed of
transverse waves in it will be

a)l22v b)2v
c)15v d)v
203.Doppler shift in frequency does not depend
upon
a) The frequency of the b) the velocity of the
wave produced source

c) the velocity of the d)distance from the
observer source to the listener
204.Doppler shift in frequency does not depend
upon
a) The frequency of the b)the velocity of the
wave produced source
c) the velocity of the  d)distance from the
observer source to the listener
205.Doppler's effect in sound is due to
a) Motion of source
c) Relative motion of d)None of the above
source and observer
206.Doppler's effect in sound is due to
a) Motion of source b) Motion of observer
c) Relative motion of d)None of the above
source and observer
207.A pulse of a wave train travels along a
stretched string and reaches the fixed end of
the string. It will be reflected with
a) a phase change of  b)the same phase as

b) Motion of observer

180° with velocity
reversed

the incident pulse
with no reversal of
velocity
d)the same phase as
the incident pulse
but with velocity
reversed
208.A pulse of a wave train travels along a
stretched string and reaches the fixed end of
the string. It will be reflected with
b)the same phase as
the incident pulse
with no reversal of
velocity
d)the same phase as
the incident pulse
but with velocity
reversed
209.Wavelength of wave is a distance between two
particles which are differing in phase by
a)m b)2m

2T T
— d)—

a phase change of
¢) 180° with no
reversal of velocity

a phase change of
a) 180° with velocity
reversed

a phase change of
) 180° with no
reversal of velocity

210.Wavelength of wave is a distance between two
particles which are differing in phase by
a)T b)2 1t

2m gL

c) i d) 3

211.A table is revolving on its axis at 5 revolutions
per, second. A sound source of frequency
1000 Hz is fixed on the table at 70 cm from the
axis. The minimum frequency heard by a
listener standing at a distance very far from
the table will be (Take, speed of sound =
352ms™1)
a) 1000 Hz b)1066 Hz
c) 941 Hz d)352 Hz

212.A table is revolving on its axis at 5 revolutions
per, second. A sound source of frequency
1000 Hz is fixed on the table at 70 cm from the
axis. The minimum frequency heard by a
listener standing at a distance very far from
the table will be (Take, speed of sound =

352ms™1)
a) 1000 Hz b)1066 Hz
¢) 941 Hz d)352 Hz

213.Two Cu wires of radii Ry, and R, suoh that
(R1 > R,). Then, which of the following is true?
a) Transverse wave  b)Transverse wave
travels faster in travels faster in
thicker wire thinner wire
c) Travels with the d)Does not travel
same speed in both
the wires
214.Two Cu wires of radii R4, and R, suoh that
(R{ > R,). Then, which of the following is true?
a) Transverse wave  b)Transverse wave
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travels faster in
thinner wire
d)Does not travel

travels faster in
thicker wire

c) Travels with the
same speed in both
the wires

215.The velocity of sound through a diatomic
gaseous medium of molecular weight M at 0°C,
is

3R
a)\/E b)\/;

82
™M d)

=l

w
=

273
M

=

216.The velocity of sound through a diatomic
gaseous medium of molecular weight M at 0°C,
is

3R
R -
a) | b)
M M
382R
9 M @ 222

217.The wavelength of sound in any gas depends

upon
a) Intensity of sound  b)Density and
waves only elasticity of the gas
c) Wavelength of soundd) Amplitude and
only frequency of sound
218.The wavelength of sound in any gas depends
upon
a) Intensity of sound  b)Density and
waves only elasticity of the gas
c) Wavelength of soundd) Amplitude and
only frequency of sound

219.The frequency of a whistle is 300 Hz. It is
approaching towards an observer with a speed
1/3 the apeed of sound. The frequency of
sound as heard by the observer will be
a)450 Hz b)300 Hz
c) 400 Hz d)425 Hz

220.The frequency of a whistle is 300 Hz. [t is
approaching towards an observer with a speed
1/3 the apeed of sound. The frequency of
sound as heard by the observer will be
a)450 Hz b)300 Hz
¢) 400 Hz d)425 Hz

221.A stone dropped from the top of a tower of
height 300 m high splashes into the water of a
pond near the base of the tower. When is the
splash heard at the top? (Take, that the speed
of sound in air is 340 m/sand g = 9.8 m/s?)

a)8.7s b)9.7 s
€)6.7s d)10s

222.A stone dropped from the top of a tower of
height 300 m high splashes into the water of a
pond near the base of the tower. When is the
splash heard at the top? (Take, that the speed
of sound in air is 340 m/sand g = 9.8 m/s?)
a)8.7s b)9.7 s
c)6.7s d)10s

223.A uniform metal wire has length L, mass M and
density p. It is under tension T and v is the
speed of transverse wave along the wire. The
area of cross-section of the wire is

T 2
vep T
c) T?pv d)Tv?p

224.A uniform metal wire has length L, mass M and
density p. It is under tension T and v is the
speed of transverse wave along the wire. The
area of cross-section of the wire is

T 2
vep T
c) T?pv d)Tv?p

225.A detector is released from rest over a source
of sound of frequency f, = 103 Hz. The
frequency observed by the detector at time t is
plotted in the graph. The speed of sound in air
is (Take,g = 10 ms™2)

7wt

2000

1000
30 fa)

a)330 ms™! b)350 ms™?

c)300 ms™! d)310 ms™?

226.A detector is released from rest over a source
of sound of frequency f, = 103 Hz. The
frequency observed by the detector at time t is
plotted in the graph. The speed of sound in air
is (Take,g = 10 ms™2)

S (HZ)“

2000

1000
30 t=(5)

a)330 ms™! b)350 ms™?!

c) 300 ms™? d)310 ms™?
227.Figure shows the wave y = A sin(0 — kx).

What is the magnitude of slope of the curve at
B?
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yA

T

w k
a) 7 b)-
c) kA d) wA

228.Figure shows the wave y = A sin(0 — kx).
What is the magnitude of slope of the curve at
B?
yA

.

w k
a) b)-
c) kA d) wA

229.The pitch of the whistle of an engine appears to
drop to (Z) th of original value when it passes a

stationary observer. If the speed of sound in air
is 350 ms™!, then the speed of engine is
a)35ms™! b)70 ms~1
c)105ms™* d)140 ms™*

230.The pitch of the whistle of an engine appears to

drop to (Z) th of original value when it passes a

stationary observer. If the speed of sound in air

is 350 ms™!, then the speed of engine is

a)35ms™! b)70 ms™1

c) 105 ms™? d)140 ms™!
231.The phase difference between two points

separated by 0.8 m in a wave of frequency

120 Hz is 0.5m. The velocity of wave will be

a)720 ms~?! b)384 ms~?

€) 256 ms~?! d)144 ms™?
232.The phase difference between two points

separated by 0.8 m in a wave of frequency

120 Hz is 0.5m. The velocity of wave will be

a)720 ms~?! b)384 ms™?

c) 256 ms~! d)144 ms~?

233.A wave of amplitude A = 0.2 m, velocity v =
360 ms~! and wavelength 60 m is travelling
along positive X-axis, then the correct
expression for the wave is

y = 0.2 sin 27 y=0.2sinm

3) (6t + 6—"0) b) (6t + %)

y
g=02sin2m(6t g iy
: -5
-5) 60
234.A wave of amplitude A = 0.2 m, velocity v =
360 ms~! and wavelength 60 m is travelling
along positive X-axis, then the correct
expression for the wave is

y=0.2sinT (6t

y = 0.2 sin 2m y=0.2sinT
D(6t+%) P 6+ 2)
y

g=02sinzn(6t  gY " 2T (6t .
: ")

-=) 60

235.A source of sound is moving with constant
velocity of 20 ms~! emitting a note of
frequency1000 Hz. The ratio of frequencies
observed by a stationary observer while the
source is approaching him and after it crosses
him will be (Take, speed of sound v =

340 ms™1)
a)9:8 b)8:9
A1:1 d)9: 10

236.A source of sound is moving with constant
velocity of 20 ms™?! emitting a note of
frequency1000 Hz. The ratio of frequencies
observed by a stationary observer while the
source is approaching him and after it crosses
him will be (Take, speed of sound v =

340 ms™1)
a)9:8 b)8:9
cl:1 d)9:10

237.The temperature at which the speed of sound
in air becomes double of its value at 0°C is
a)273K b)546 K

) 1092 K d)0K

238.The temperature at which the speed of sound
in air becomes double of its value at 0°C is
a)273K b)546 K

) 1092 K d)0K

239.The wavelength is 120 cm when the source is
stationary. If the source moving with relative

velocity of 60 ms~! towards the observer,
then the wavelength of the sound wave
reaching to the observer will be (Take, velocity
of sound = 330 ms™1)

a)98 cm b)140 cm

c) 120 cm d) 1440 cm

240.The wavelength is 120 cm when the source is
stationary. If the source moving with relative

velocity of 60 ms~! towards the observer,
then the wavelength of the sound wave
reaching to the observer will be (Take, velocity
of sound = 330 ms™1)

a)98 cm b)140 cm
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c) 120 cm d)1440 cm
241.1f a particle is travelling with a speed of 0.9 of
the speed of sound and is emitting radiations
of frequency 1kHz and moving towards the
observer. What is its apparent frequency (in )?
a)ll b) 2.0
c)0.1 d)10
242.1f a particle is travelling with a speed of 0.9 of
the speed of sound and is emitting radiations
of frequency 1kHz and moving towards the
observer. What is its apparent frequency (in )?
a)l.1 b)2.0
c)0.1 d)10
243.The number of waves contained in unit length
of the medium is called
a) wave speed b)wave number
c) angular frequency d)wavelength
244.The number of waves contained in unit length
of the medium is called
a) wave speed b)wave number
c) angular frequency d)wavelength
245.The frequency of a tuning fork is ‘n’ Hz and
velocity of sound in air is 'V’ m/s. When fork
completes ‘X’ vibrations, the distance travelled
by the wave is

\Y% V
a)— b)—

Xn X

xV X
) D

246.The frequency of a tuning fork is ‘n’ Hz and
velocity of sound in air is 'V’ m/s. When fork
completes X’ vibrations, the distance travelled
by the wave is

\% V
a)— b)—

Xn X

) xV X
XY X
n Vn

247.Two sources of sound A and B produces the
wave of 350 Hz, in the same phase. The particle
P is vibrating, under the influence of these two
waves, if the amplitudes at the point P
produces by the two waves is 0.3 mm and
0.4 mm, then the resultant amplitude of the
point P will be (when AP — BP = 25 cm and
the velocity of sound is 350 ms™1)
a) 0.7 mm b)0.1 mm
¢) 0.2 mm d)0.5 mm

248.Two sources of sound A and B produces the
wave of 350 Hz, in the same phase. The particle
P is vibrating, under the influence of these two
waves, if the amplitudes at the point P
produces by the two waves is 0.3 mm and
0.4 mm, then the resultant amplitude of the
point P will be (when AP — BP = 25 cm and
the velocity of sound is 350 ms™1)

a) 0.7 mm
¢) 0.2 mm

b)0.1 mm
d)0.5 mm

249.The rope shown at an instant is carrying a
wave travelling towards right, created by a
source vibrating at a frequency n.

a b d e

Consider the following statements:
The speed of the The phase difference
a . . 3m
wave is 4n X ab between b and e is >
J Both (a) and (b) are ) Both (a) and (b) are
correct incorreot
250.The rope shown at an instant is carrying a
wave travelling towards right, created by a
source vibrating at a frequency n.

a b d ¢

kS

Consider the following statements:

2) The speed of the The phase differenc;T:[
wave is 4n X ab between b and e is >
9 Both (a) and (b) are ) Both (a) and (b) are
correct incorreot
251.With what velocity an observer should move
relative to a stationary source so that a sound
of double the frequency of source is heard by
an observer?
a) Same as velocity of b)Twice the velocity of
sound towards the sound towards the
source source
c) Half the velocity of d)Same as velocity of
sound towards the sound away from the
source source
252.With what velocity an observer should move
relative to a stationary source so that a sound
of double the frequency of source is heard by
an observer?
a) Same as velocity of b)Twice the velocity of
sound towards the sound towards the
source source
c) Half the velocity of d)Same as velocity of
sound towards the sound away from the
source source

253.A wave is represented by the equationy =
0.5 sin(10t + x)m
[tis a travelling wave propagating along +x-
direction with velocity
a)40 ms~?!
c)5ms™!

b)20 ms™1
d)None of these
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254.A wave is represented by the equationy =
0.5 sin(10t + x)m
It is a travelling wave propagating along +x-
direction with velocity
a)40 ms~? b)20 ms™1
c)5ms™t d)None of these
255.The frequency of a tuning fork is 220 Hz and
the velocity of sound in air is 330 m/s. When
the tuning fork completes 80 vibrations, the
distance travelled by the
a)120m b)60 m
c)53m d)100 m
256.The frequency of a tuning fork is 220 Hz and
the velocity of sound in air is 330 m/s. When
the tuning fork completes 80 vibrations, the
distance travelled by the
a)120m b)60 m
c)53m d)100 m

257.Two waves are propagating to the point P by
two sources A and B of equal frequency. The
amplitude of every wave at P is a and the phase
of A is ahead by g than that of B and the

distance AP is greater than BP by 50 cm. If the
wavelength is 1 m, then the resultant
amplitude at the point P will be
a)2a b)av3
c)av2 d)a

258.Two waves are propagating to the point P by
two sources A and B of equal frequency. The
amplitude of every wave at P is a and the phase
of A is ahead by g than that of B and the

distance AP is greater than BP by 50 cm. If the
wavelength is 1 m, then the resultant
amplitude at the point P will be
a)2a b)av/3
c)av2 d)a

259.1n a mixture of gases, the average number of
degrees of freedom per molecules is 6. The rms
speed of the molecule of the gas is c. The
velocity of sound in the gas is

K NG
A7 NG
C)E d)ﬁ

3 4

260.In a mixture of gases, the average number of
degrees of freedom per molecules is 6. The rms
speed of the molecule of the gas is c. The
velocity of sound in the gas is

-~ b1—
VA 17z
A 43¢

3 4

261.A stone is dropped in to a well 80 m deep. The
splash of sound is heard 4.25 second after the
stone is dropped. The speed of sound in air is

(g =10 m/s?)
a)340m/s b)320 m/s
c)300m/s d)330m/s

262.A stone is dropped in to a well 80 m deep. The
splash of sound is heard 4.25 second after the
stone is dropped. The speed of sound in air is

(g = 10 m/s?)
a)340m/s b)320 m/s
c)300m/s d)330m/s

263.A person speaking normally produces a sound
intensity of 40 dB at a distance of 1 m. If the
threshold intensity for reasonable audibility is
20 dB, the maximum distance at which person
can be heard clearly is
a)4 m b)5 m
c)10 m d)20 m

264.A person speaking normally produces a sound
intensity of 40 dB at a distance of 1 m. If the
threshold intensity for reasonable audibility is
20 dB, the maximum distance at which person
can be heard clearly is
a)4 m b)5m
c) 10 m d)20 m

265.A car sounding a horn of frequency 1000 Hz
passes an observer. The ratio of frequencies of
the horn noted by the observer before and
after passing of the car is 11: 9. If the speed of
sound is v, the speed of the car is

1 1
a)— b =
)%OV )Zv
C)EV d)v

266.A car sounding a horn of frequency 1000 Hz
passes an observer. The ratio of frequencies of
the horn noted by the observer before and
after passing of the car is 11: 9. If the speed of
sound is v, the speed of the car is

1 1
a)— b)Z=
)%OV )ZV
C)EV d)v

267.The angle between particle velocity and wave
velocity in a transverse wave is
a) Zero b)m/4
c)m/2 d)m

268.The angle between particle velocity and wave
velocity in a transverse wave is
a) Zero b) /4
c)m/2 d)r

269.A train approaching a hill at a speed of
40 km/h sounds a whistle of frequency 580 Hz
when it is at a distance of 1 km from a hill. A
wind with a speed of 40 km/h is blowing in the
direction of motion of the train. Find the
frequency of the whistle as heard by an
observer on the hill. (Take, speed of sound in
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air = 1200 km/h)
a)400 Hz b)500 Hz
c) 600 Hz d)350 Hz

270.A train approaching a hill at a speed of
40 km/h sounds a whistle of frequency 580 Hz
when it is at a distance of 1 km from a hill. A
wind with a speed of 40 km/h is blowing in the
direction of motion of the train. Find the
frequency of the whistle as heard by an
observer on the hill. (Take, speed of sound in
air = 1200 km/h)
a)400 Hz b)500 Hz
¢) 600 Hz d)350 Hz

271.A source of sound emits waves with frequency
f (in Hz) and has speed v ms™1. Two observers
move away from this source in opposite
directions each with a speed 0.2v relative to
the source. The ratio 0 trequencies heard by
the two observers will be
a) 3:2 b)2:3
11 d)4:10

272.A source of sound emits waves with frequency
f (in Hz) and has speed v ms™1. Two observers
move away from this source in opposite
directions each with a speed 0.2v relative to
the source. The ratio 0 trequencies heard by
the two observers will be
a) 3:2 b)2:3
c)1:1 d)4:10

273.The equation of a transverse wave on a
stretched string is given by y =

0.05 sin 21 (ﬁ — ox_1)' where x and y are

expressed in metre and t in second. The speed
of the wave is

a)100 ms™? b)50 ms~1!
€)200 ms~? d)400 ms~?
274.The equation of a transverse wave on a

stretched string is given by y =

0.05 sin 2m (ﬁ — 011)’ where x and y are

expressed in metre and t in second. The speed
of the wave is
a) 100 ms™! b)50 ms~1
€)200 ms~?! d)400 ms~?

275.The equation of sound wave isy =
0.0015 sin(62.4x + 316 t). Find the wavelength
of this wave

a) 0.2 unit b) 0.1 unit
c) 0.3 unit d)None of these
276.The equation of sound wave isy =
0.0015 sin(62.4x + 316 t). Find the wavelength
of this wave
a) 0.2 unit b) 0.1 unit
¢) 0.3 unit d)None of these
277.A car sounding its horn at 480 Hz moves
towards a high wall at a speed of 20 ms™1, the

frequency of the reflected sound heard by the
man sitting in the car will be nearest to (Take,
speed of sound = 330 ms™1)
a)480 Hz b)510 Hz
c) 540 Hz d)570 Hz

278.A car sounding its horn at 480 Hz moves
towards a high wall at a speed of 20 ms™2, the
frequency of the reflected sound heard by the
man sitting in the car will be nearest to (Take,
speed of sound = 330 ms™1)
a)480 Hz b)510 Hz
c) 540 Hz d)570 Hz

279.A star is moving away from the earth with a
velocity of 100 km/s. If the velocity of light is
3 X 103 m/s, then the shift of its spectral line of
wavelength 5700 A due to Doppler effect is
a)0.63 A b)1.90 A
€)3.80 A d)5.70 A

280.A star is moving away from the earth with a
velocity of 100 km/s. If the velocity of light is
3 X 103 m/s, then the shift of its spectral line of
wavelength 5700 A due to Doppler effect is
) 0.63 A b)1.90 A
c)3.80 A d)5.70 A

281.If the temperature is raised by 1 K from 300 K,
the percentage change in the speed of sound in
the gaseous mixture is (Take, R = 8.31 J/mol —
K)
a) 0.167% b)0.334%
c)1% d)2%

282.1f the temperature is raised by 1 K from 300 K,
the percentage change in the speed of sound in
the gaseous mixture is (Take, R = 8.31 ]/mol —

K)
a)0.167% b)0.334%
c) 1% d)2%

283.A source is moving towards observer with a
speed of 20 ms~?! and having frequency 240 Hz
and observer is moving towards source with a
velocity of 20 ms™. What is the apparent
frequency heard by observer, if velocity of
sound is 340 ms™1?
a)270 Hz b) 240 Hz
c) 268 Hz d)360 Hz

284.A source is moving towards observer with a
speed of 20 ms~! and having frequency 240 Hz
and observer is moving towards source with a
velocity of 20 ms™. What is the apparent
frequency heard by observer, if velocity of
sound is 340 ms™1?
a)270 Hz b)240 Hz

¢) 268 Hz d)360 Hz

285.1f the temperature of the gaseous medium
drops by 1%, the velocity of sound in that
medium
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a) increases by 5% b)remains unchanged

c) decreases by 0.5% d)decreases by 2%
286.If the temperature of the gaseous medium
drops by 1%, the velocity of sound in that
medium
a) increases by 5%
c) decreases by 0.5% d)decreases by 2%
287.A sound has an intensity of 2 X 1078 Wm™2. Its
intensity level (in decibels) is (Take, logi¢ 2 =
0.3)
a)23 b)4.3
c) 43 d)None of these
288.A sound has an intensity of 2 X 1078 Wm™2. Its
intensity level (in decibels) is (Take, log,y 2 =
0.3)
a)23 b)4.3
c) 43 d)None of these
289.A stretched rope having linear mass density
5 x 107%2kgm™! is under a tension of 80 N. The
power that has to be supplied to the rope to
generate harmonic waves at a frequency of
60 Hz and an amplitude of 6 cm is
a)362WwW b)251W
c)511W d)416 W
290.A stretched rope having linear mass density
5 x 107%2kgm™! is under a tension of 80 N. The
power that has to be supplied to the rope to
generate harmonic waves at a frequency of
60 Hz and an amplitude of 6 cm is
a)362 W b)251 W
c)511W d)416 W
291.An observer moves towards a stationary
source of sound, with a velocity one-fifth of the
velocity of sound. What is the percentage
increase in the apparent frequency?
a) Zero b)0.5%
c) 5% d)20%
292.An observer moves towards a stationary

b)remains unchanged

source of sound, with a velocity one-fifth of the
velocity of sound. What is the percentage
increase in the apparent frequency?
a) Zero b)0.5%
c) 5% d)20%
293.1n the given progressive wave
y = 5sin(100mt — 0.4mx)
What is the wave velocity (in ms™1) ?
a) 350 b)250

c) 200 d)180

294.In the given progressive wave
y = 5sin(100mt — 0.4mx)
What is the wave velocity (inms™1) ?
a) 350 b) 250

c) 200 d)180
295.A bat flies at a steady speed of 4 m/s emitting a

sound of = 90 X 103 Hz. It is flying horizontally
towards a vertical wall. The frequency of the
reflected sound as detected by the bat will be
(Take, velocity of sound in air is 330 m/s)
a)88.1 x 103 Hz b)87.1 x 103 Hz
€)92.2 X 103 Hz d)89.1 x 103 Hz
296.A bat flies at a steady speed of 4 m/s emitting a
sound of = 90 x 103 Hz. It is flying horizontally
towards a vertical wall. The frequency of the
reflected sound as detected by the bat will be
(Take, velocity of sound in air is 330 m/s)
a)88.1 x 103 Hz b)87.1 x 103 Hz
€)92.2 x 103 Hz d)89.1 x 103 Hz
297.An observer moves towards a stationary
source of sound with a velocity one fifth of the
velocity of sound. The percentage increase in
the apparent frequency heard by the observer

will be
a)20% b)0.5%
c) 10% d)5%

298.An observer moves towards a stationary
source of sound with a velocity one fifth of the
velocity of sound. The percentage increase in
the apparent frequency heard by the observer

will be
a)20% b)0.5%
c) 10% d)5%

299.Two copper wires A and B have radii ‘r;" and
‘r,’ respectively, where r; > r,. If same tension
is applied to both wires, transverse waves
a) Will travel faster in b)Will not travel

thicker wire through both the
wires
c) Will travel with d)Will travel faster in
same velocity in thinner wire
both the wire

300.Two copper wires A and B have radii ‘r;" and
‘r,’ respectively, where r; > r,. If same tension
is applied to both wires, transverse waves
a) Will travel faster in b) Will not travel

thicker wire through both the
wires
c) Will travel with d)Will travel faster in
same velocity in thinner wire
both the wire

301.The equation of a progressive wave is
t x T
y = 85in[n(———> +§]

10 4
The wavelength of the wave is
a)8m b)4 m
c)2m d)10 m

302.The equation of a progressive wave is
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y=asinf(£-2) 7]

10 4
The wavelength of the wave is
a)8m b)4 m
c)2m d)10 m

303.A transverse wave y = 0.05 sin(20mx — 50mt)
in metre, is propagating along + ve X-axis on a
string. A light insect starts crawling on the
string with the velocity of 5cms ~tatt=0
along the + ve X-axis from a point, where x = 5
cm. After 5 s, the difference in the phase of its
position is equal to
a)150m b)250 1t
)10 d)sn

304.A transverse wave y = 0.05 sin(20mx — 50mt)
in metre, is propagating along + ve X-axis on a
string. A light insect starts crawling on the
string with the velocity of 5cms “tatt=0
along the + ve X-axis from a point, wherex = 5
cm. After 5 s, the difference in the phase of its
position is equal to
a)150 b)250
)10 d)5m

305.A siren placed at a railway platform is emitting
sound of frequency 5 kHz. A passenger sitting
in a moving train A records a frequency of
5.5kHz while train approaches the siren.
During his return journey in a different train d,
he records a frequency of 6 kHz while
approaching the same siren. The ratio of the
velocity of train B to that of train A is
a)4/3 b)2
c)5/3 d)8/5

306.A siren placed at a railway platform is emitting
sound of frequency 5 kHz. A passenger sitting
in a moving train A records a frequency of
5.5kHz while train approaches the siren.
During his return journey in a different train d,
he records a frequency of 6 kHz while
approaching the same siren. The ratio of the
velocity of train B to that of train A is
a)4/3 b)2
c)5/3 d)8/5

307.Sound waves take 3 minutes to travel between
two stations, when the temperature of air
is 27°C. If the temperature of air increases
to 37°C, the sound waves will take how much

time (in minutes) to travel between two same

stations?
31 31
a — b _
)3 20 )2 20
30 30
C — d _
)2 T )3 T

308.Sound waves take 3 minutes to travel between
two stations, when the temperature of air
is 27°C. If the temperature of air increases
to 37°C, the sound waves will take how much
time (in minutes) to travel between two same

stations?
31 31
a — b _
)3 30 )2 20
30 30
)2 |— d)3 |—
) 31 ) 31

309.A train moves towards stationary observer
with a speed 34 ms™1. The train sounds a
whistle and its frequency registered by the
observer is f;. If the train's speed is reduced to
17 ms™1, the frequency registered is f,. If the

. y . f1.
speed of sound is 340 ms™?, then ratio f—l is
2

a) 18 )L’

; 3
c)— d)=—=
)5 )18

310.A train moves towards stationary observer
with a speed 34 ms™. The train sounds a
whistle and its frequency registered by the
observer is f;. If the train's speed is reduced to
17 ms™1, the frequency registered is f,. If the

: _ . fy .
speed of sound is 340 ms™?, then ratio f—l is
2

a)g b)z

R £
Cc)— d)—
)17 )18

311.At what temperature will the speed of sound
be nearly 1.5 times its value at N. T. P.?
a)409°C b)136°C
c) 614°C d)341°C
312.At what temperature will the speed of sound
be nearly 1.5 times its value at N. T. P.?
a)409°C b)136°C
c) 614°C d)341°C
313.When source of sound moves towards a
stationary observer, the wavelength of sound
received by him
a) decreases while b)remains the same,
frequency increases  whereas frequency
increases
d)decreases while
frequency also frequency remains
increases the same
314.When source of sound moves towards a
stationary observer, the wavelength of sound
received by him
a) decreases while b)remains the same,
frequency increases  whereas frequency
increases

¢) increases and
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d)decreases while
frequency remains
the same

c¢) increases and
frequency also
increases
315.1n a travelling wave

2
y=0.1sinm (x —-330t+ §> (SI units)

The phase difference between x; = 3 m and
X, =3.5mis

a) > b)m
) 32_1-[ d)2n

316.In a travelling wave
2
y=0.1sinm (x —-330t+ §> (SI units)

The phase difference between x; = 3 m and
X, = 3.5mis

9 37“ d)2m

317.Arocket is receding away from earth with
velocity = 0.2 c. The rocket emits signal or
frequency 4 X 107 Hz. The apparent frequency
of the signal produced by the rocket observed
by the observer on earth will be
a)3 x 10° Hz b)4 x 10° Hz
€) 2.4 x 107 Hz d)5 x 107 Hz

318.A rocket is receding away from earth with
velocity = 0.2 c. The rocket emits signal or
frequency 4 X 107 Hz. The apparent frequency
of the signal produced by the rocket observed
by the observer on earth will be
a)3 x 10° Hz b)4 x 10° Hz
€) 2.4 x 107 Hz d)5 x 107 Hz

319.What is the effect of pressure on the speed of
sound in a medium, if pressure is doubled at

constant temperature?
a) Remains same b) Reduced to half
c) Gets doubled d) Becomes 4 times

320.What is the effect of pressure on the speed of
sound in a medium, if pressure is doubled at

constant temperature?
a) Remains same b)Reduced to half
c) Gets doubled d) Becomes 4 times

321.A simple harmonic progressive wave is
represented as y = 0.03sin (2t — 0.01x) m. At
a given instant of time, the phase difference
between two particles 25 m apart is

T
a)mrad b) 0 rad
i i
) I rad d)§ rad
322.A simple harmonic progressive wave is
represented as y = 0.03sin (2t — 0.01x) m. At

a given instant of time, the phase difference
between two particles 25 m apart is

a) mrad b) g rad
c) g rad d)g rad

323.An engine sounding a whistle of frequency
1152 Hz is receding from a stationary observer
at 72 km/hour. If velocity of sound in air is 340
m/s, then the frequency of note heard by the
observer is
a)612 Hz b)544 Hz
c) 1224 Hz d)1088 Hz

324.An engine sounding a whistle of frequency
1152 Hz is receding from a stationary observer
at 72 km/hour. If velocity of sound in air is 340
m/s, then the frequency of note heard by the
observer is
a)612 Hz b)544 Hz
c) 1224 Hz d)1088 Hz

325.The equation of wave is represented by y =
10~ 1sin (100t - %) m, then the velocity of
wave will be
a)100 ms~?! b)4 ms~?
€) 1000 ms™! d)Zero

326.The equation of wave is represented by y =
10~ sin (100t - %) m, then the velocity of
wave will be
a)100 ms~?! b)4 ms~1
c) 1000 ms~! d)Zero

327.A source of sound is moving towards a
stationary observer with velocity ‘V5’ and then
moves away with velocity ‘Vy'. Assume that the
medium through which the sound waves travel
is at rest, if 'V’ is the velocity of sound and ‘n’ is
the frequency emitted by the source, then the
difference between the apparent frequencies
heard by the observer is
a)2nVV,/(VZ —-V?) b)nVV,/(V?-V2)
c)nV Vy/(VZ —V?) d)2nV V,/(V? = V2)

328.A source of sound is moving towards a
stationary observer with velocity ‘V5’ and then
moves away with velocity ‘Vy’. Assume that the
medium through which the sound waves travel
is at rest, if 'V’ is the velocity of sound and ‘n’ is
the frequency emitted by the source, then the
difference between the apparent frequencies
heard by the observer is
a)2nVV,/(VZ —V2) b)nVVy/(V?—-V2)
c)nV Vy/(VZ —V?) d)2nV V,/(V? - V2)

329.The equation of simple harmonic progressive
wave is given by y = a sin 2n(bt — cx).
The maximum particle velocity will be twice
the wave velocity, if
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a)c=ma b)C:L
L 2ma
CJc=— d)c=2ma

330.The equation of simple harmonic progressive
wave is given by y = a sin 2n(bt — cx).
The maximum particle velocity will be twice
the wave velocity, if

1
a)c=ma b)c = —
1 2ma
C)c=— d)c=2ma
Ta

331.v; and v, are the velocities of sound at the
same temperature in two monoatomic gases of

s . 1
densities p; and p,, respectively. If% =7 then
2

the ratio of velocities v; and v, will be
a)l:2 b)4:1
c)2:1 d)1:4
332.v; and v, are the velocities of sound at the
same temperature in two monoatomic gases of

densities p; and p,, respectively. If% = %, then
2

the ratio of velocities v; and v, will be
a)l:2 b)4:1
c)2:1 d)1:4

333.The speed of wave in a medium is 60 m/s. If
1200 waves are passing through a point in the
medium in 1 min, then wavelength is
a)4.0m b)6.0m
c) 3.0m d)7.0m

334.The speed of wave in a medium is 60 m/s. If
1200 waves are passing through a point in the
medium in 1 min, then wavelength is
a)4.0m b)6.0m

¢)3.0m d)7.0m

335.The equation of the progressive waveisy =
X

3 sin [T[ G — E) + ﬂ, where x and y are in
metre and time in second. Which of the
following is correct?

a) Velocity v = 1.5 m/s b) Amplitude A = 4 cm
Wavelength A =

10 m

336.The equation of the progressive waveisy =

c) Frequency = 0.2 Hz. d)

3 sin [‘I‘[ (% = g) + %], where x and y are in

metre and time in second. Which of the

following is correct?

a) Velocity v = 1.5 m/s b) Amplitude A = 4 cm

Wavelength A =

10 m

337.A source of sound emitting a 1200 Hz note
travels along a straight line at a speed of
170 m/s. A detector is placed at a distance of
200 m from the line of motion of the source.
Find the frequency of sound received by the
detector at the instant when the source gets
closest to it. (Take, speed of sound in air =

c) Frequency = 0.2 Hz. d)

340 ms™1)
2) 1600 Hz b) 1000 Hz

¢) 1700 Hz d)1200 Hz

338.A source of sound emitting a 1200 Hz note
travels along a straight line at a speed of
170 m/s. A detector is placed at a distance of
200 m from the line of motion of the source.
Find the frequency of sound received by the
detector at the instant when the source gets
closest to it. (Take, speed of sound in air =

340 ms™1)
2) 1600 Hz b) 1000 Hz
¢) 1700 Hz d)1200 Hz

339.An AC circuit of variable frequency fis
connected to an L-C-R series circuit. Which one
of the graphs in the figure, represents the
variation of currenti in the circuit with

frequency?
A A
a) b)
-
| i
c) d)

340.The reactance of a coil when used in the AC
power supply (220 V, 50 cycle s™1) is 50 Q. The
inductance of the coil is nearly
a)0.16 H b)0.22 H
c)2.2H d)1.6 H

341.For the L — C — R circuit shown here, the
current is observed to lead the applied voltage.
An additional capacitor C’, when joined with
the capacitor C present in the circuit, makes
the power factor of the circuit unity. The
capacitor C' must have been connected in
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®
V =V sinot

series with C and has series with C and has
(1-w?LC)
®?L
parallel with C and parallel with C and
) has a magnitude d) has a magnitude
(1-w?LC) C
WL (w2LC-1)
342.In a L — R circuit of 3 mH inductance and 4
resistance, emf E = (4 cos 1000t)V is applied.
The amplitude of current is

0.8A 4
a) b)- A
c)J1A

a)

. C .
a magnitude (o?Lc_1) amagnitude

4

V7

343.An alternating voltage V = 200+/2 sin(100 t)
volt is connected to 1pF capacitor through AC
ammeter. The reading of ammeter is
a)5 mA b)10 mA
c)15mA d)20 mA

344.In an electrical circuit R, L, C and an AC voltage
source all connected in series. When L is
removed from the circuit, the phase difference
between the voltage and the current in the
circuit is g If instead C is removed from the

circuit, the phase difference is again g The

power factor of the circuit is

1
a) > b)ﬁ
1 d)?

345.The instantaneous values of current and
voltage in an AC circuit are given by

i = 6sin(100nt+§),v= ssin(100nt—§),

then

a current leads the voltage leads the
voltage by 45° current by 90°

c current leads the voltage leads the
voltage by 90° current by 45°

346.Alternating current cannot be measured by DC
ammeter because
a) AC cannot pass
through DC ammeter
c) average value of
current for complete damaged

b) AC changes direction

d)DC ammeter will get

cycle is zero
347.The value of alternating emf E in the given
circuit will be

VRp=80V Ve =100V
e A A A% T i
V=40V
®E,50Hz
a)220V b)140 V
c) 100V d)20V

348.A coil of self-inductance L is connected in
series with a bulb B and an AC source.
Brightness of the bulb decreases when

frequency of the AC b)number of turns in

source is decreased  the coil is reduced

a capacitance of d)aniron rod is

reactance X — X is  inserted in the coil
CJ. .

included in the same

circuit

349.An alternating current is given by the equation
i = i; cos wt + i, sin wt. The rms current is
given by

(11 +i3) (11 +i,)?

a)— \/_ b)— \/_
95 d)E(i% +i3)1/*

350.A coil of 0.01 H inductance and 1() resistance is
connected to 200 V, 50 Hz AC supply. The
impedance of the circuit and time lag between
maximum alternating voltage and current
would be

1
a)3.30Q andz—50 s

(1 +i3)1/2

1
b) 3.9 kQ and Teo S

1 1
c)4.2kQand s d)2.8kQand —s

351.The peak value of alternating current is 5v/2 A.
The root-mean-square value of current will be
a)5A b)2.5A
c)5vV2 A d)None of these

352.A 15.0 pF capacitor is connected to a
220V,50 Hz source. The capacitive reactance
is
a)220 Q b)215Q
c)212Q d)204 Q

353.An inductance of negligible resistance, whose
reactance is 120 () at 200 Hz is connected to a
240V, 60 Hz, power line. The current in the
inductor is
a)6.66 A b)6.60 A
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c)5.45A d)54.5A
354.For high frequency ,capacitor offers
a) more resistance b)less resistance
c) zero resistance d) None of these
355.An AC circuit contains resistance of 12() and
inductive reactance 5Q. The phase angle
between current and potential difference, will

be
a)sin~! (%) b)cos™? (15—2)
c)sin~! (%) d)cos™?! (%)

356.An alternating voltage E = 200+/2 sin(100 t) is
connected to 1puF capacitor through AC
ammeter. The reading of ammeter shall be
a)10 mA b)20 mA
c) 40 mA d)80 mA

357.The peak value of AC voltage on a 220 V mains
is
a) 240V2V b)230v2 V
c) 220V2V d)200v2V

358.A capacitor 50pF is connected to a power
source V = 220 sin 50t ( V in volt, t in second).
The value of rms current (in ampere) is

V2

Ve b)0.55
a)o.ssA J0-554
V2 A d)O'—\/S;A

359.If the inductance and capacitance are both
doubled in L-C-R circuit, the resonant
frequency of the circuit will
a) decrease to one-half b)decrease to one-
the original value fourth the original
value
c) increase to twice the d) decrease to twice the
original value original value
360.The rms value of current i s is

ig lg
a)ﬂ b) 7z
V2i,
9 2ip d (where, i, is the
i value of peak
current)

361.Which of the following represents the value of
voltage and current at that instant?
a)Vy, sinwt, iy, sinwt b)V,, coswt, i, cos wt
¢) =V, sin wt, —iy, sin od) -V, cos wt, —i,, cos

362.1f the power factor changes from % to i, then

what is the increase in impedance in AC?
a)20% b)50%

c)25% d)100%
363.A bulb is connected first with DC and then AC
of same voltage, then it will shine brightly with

a)AC b)DC
c) brightness will be in d)equally with both AC
ratio 1/1.4 and DC supply

364.Which of the following graphs represents the
correct variation of inductive reactance X;,
with angular frequency w?

A xA
a) b)
xA A
c) d)
= ©

365.AC measuring instruments measures
a) peak value b)rms value
) any value d)average value
366.When a capacitor of 36pF is connected to a
240V, 50 Hz supply the currents (rms and
peak) in the circuit are
a)1.47 A, 2.04 A b)1.95A,2.73 A
c)2.73A,3.85A d)2.4A,1.08A
367.Same current is flowing in two AC circuit, First
contains only inductance and second contains
only capacitance. If frequency of AC is
increased for both, the current will
b)increase in both
circuit and decrease  circuits

a)increase in first

in second
c) decrease in both d)decrease in first
circuits circuit and increase

in second
368.What is the value of inductance L for which the
current is a maximum in a series L — C — R
circuit with C = 10pF and w = 1000s™1?
a) 100mH b) 1mH
c) Cannot be calculated d) 10mH
unless R is known
369.When an alternating voltage is applied to an
inductor as shown in the figure, then
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S

V=V, sinot
di di
aJV+L—=0 b)V—-L—=0
WHLT WV-Lg
di di
L+V—=0 dL-V—=0
) +th ) th

370.In an AC circuit, i = 100 sin 200 mt. The time
required for the current to achieve its peak
value will be

371.A coil has inductance 2 H. The ratio of its
reactance, when it is connected first to an AC
source and then to DC source, is
a) zero b)1
c)less than 1 d) infinity

372.In an L-C circuit, angular frequency at
resonance is w. What will be the new angular
frequency when inductor's inductance is made
two times and capacitor's capacitance is made
four times?

@ w
V572 b) 72
) q 20
2w )_\/7

373.For the series L-C-R circuit shown in the figure,
what is the angular resonant frequency and
amplitude of the current at the resonating

frequency?
8mH
LI
220V () = 20uF

L A —

44 ()
) 2500 rads™! and b)2500 rads~" and 5 A
a rads™! an
5vV2 A
2500 rads™?! and
Qs d)25 rads™ and 5v2 A
A

374.The instantaneous voltage through a device of
impedance 20Q is V = 80 sin 100 tt. The
effective value of the current is

a)3A b)2.828 A
c)1.732 A d)4 A
375.Inan L — C — R ciruit, if V is the effective value
of the applied voltage, Vy is the voltage across
R, V}, is the effective voltage across L, V¢ is the
effective voltage across C, then
AV=Vg+V,+V; b)V2=VZ+ V2 + V¢
2 2
C)\1v2+(v —Ve)? M V2 + (Vg = Ve)?
= VR L~ Vc = VL R~ VC
376.A resistance of 204 is connected to a source of
an alternating potential, V = 220 sin(100T t).
The time taken by current to change from its
peak value to rms value is

a)0.2s b)0.25s

c)25%x1073s d)2.5x1073s
377.Which current do not change direction with

time?

a) DC current b)AC current

c) Both (a) and (b) d) Neither (a) nor (b)
378.The current in the series L — C — R circuit is
i
Vin .
JRZ+ (K~ X2
+¢)
c)i = 2ipcos(wt+ ¢) d)Both (a) and (b)
379.1n a circuit, the current lags behind the voltage
by a phase difference of m /2, the circuit will
contain which of the following?
a)only R b)only C
c)RandC d)only L
380.The impedance of a circuit, when a resistance R
and an inductor of inductance are connected in
series in an AC circuit of frequency f, is

a) /R + 2m2f2]2 b)\/R + 4n2f2]2
¢) VR? + 4m2f2[? d)/R? + 2m2f22

381.An AC source is 120 V — 60 Hz. The value of
voltage after % s from start will be

a)20.2vVv b)42.4V
€)84.8V d)106.8V

382.An alternating voltage, V = 200v2 sin(100 t) is
connected to a 1puF, capacitor through an AC
ammeter. The reading of the ammeter shall be
a)10 mA b)20 mA
c) 40 mA d)80 mA

383.A coil of inductive reactance 31 (L has a
resistance of 8 (. It is placed in series with a
condenser of capacitive reactance 25 Q. The
combination is connected to an AC source of
110 V. The power factor of the circuit is

a)i =iy sin(lwt+¢) b)=
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a)0.56 b)0.64
c) 0.80 d)0.33

384.The average value of AC voltage given by V =
Vihsin wt over time intervalt =0to t = gis

a)o b) %
T
g 0)Vim
g
385.1f the frequency is doubled, what happen to the
capacitive reactance and the current?

a) Capacitive reactance b) Capacitive reactance
is halved, the is doubled, the
current is doubled current is halved

c¢) Capacitive reactance d) Capacitive reactance
and the current are and the current are
halved doubled

386.When an alternating voltage source of V =

200 sin (1001‘[t - g) is applied to a pure

capacitor of capacitance 2uF, then the
instantaneous value of current through the
capacitor is

my 0.04msin (100mt
2) 200 sin (1007t + ) b) -
6 +0)
6
my  0.04msin (100mt
¢) 200 sin (100t — g) d) -

-3

387.An L — C circuit contains 10 mH inductor and a
25 pF capacitor. The ratio of the time periods
for the energy to be completely magnetic, is
a)0,1.57,4.71 b)1.57,3.14,4.71
c)1.57,4.71,7.85 d)None of the above

388.In an AC circuit, the current lags behind the
voltage by /3. The components of the circuit

are
a)Rand L b)Land C
cJRandC d)only R

389.In terms of g, the voltage equation for series
L — C — Rcircuit is given by

dq _dq ¢q d?q dq q
L—+R—+— i RrR—42
a a "ate wraetRate
=V, sinwt =V, sinwt
d’q _dq q d’q _dq q
L— —R—+— L— —R———
c) " dt ate d)” dt dt C
=V, sinwt =V, sin ot

390.A charged 30pF capacitor is connected to a
27 mH inductor. What is the angular frequency
of free oscillations of the circuit?
a)l.1s™? b)1.1 x 103 s71
c)1s7?! d)1x10"3s7?1

391.A charged 40 pF capacitor is connected to a
16 mH inductor. What is the angular frequency
of free oscillations of the circuit?
a)l.ls b)1.25 x 103571
c)2x103s7?! d)2.5x 10357t
392.An inductive coil has a resistance of 100 (.
When an AC signal of frequency 1000 Hz is
applied to the coil, the voltage leads the
current by 45°. The inductance of the coil is

1 1
a)— b)—
10T 20T

1 1
¢)— d)—
40Tt 60T

393.The average current in terms of iy for the
waveform shown is

A
To/2 3To/4/\
+ . > {

o

: i
a)io b)3

ig ig

2 2
9 2 )4

394.0ut of the following graphs, which graphs
shows the correct relation (graphical
representation) for LC parallel resonant
circuit?

A

2
Impedance

min

o ) ()
Frequency

Frequency
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Current

— A\9D |\

\a)
Impedance

Y

®

Frequency

Frequency

395.1In series L-C-R circuit, the capacitance is
changed from C to 2 C. The inductance should
be changed from L to .. to obtain same
resonance frequency.
a)4L b)L/2
c)L/4 d) 2L
396.in L-C-R circuit, power factor at resonance is
a) less than one b) greater than one
) unity d)Can't predicted
397.In aseries L — C — Rcircuit, R =300 Q,L =
0.9H, C = 2pF, w = 1000 rad/s. The impedance
of the circuit is
a)500 Q b)1300 Q
c) 400 Q d)900 Q
398.The frequency of an alternating voltage is
50 cycles/s and its amplitude is 120 V. Then,
the rms value of voltage is
a)101.3V b)84.8V
c)70.7V d)56.5V
399.1f an AC main supply is given to be 220 V. What
would be the average emf during a positive
half cycle?
a)198vVv b)386V
c) 256V d) None of these
400.Figure shows an experimental plot for
discharging of a capacitor in an R — C circuit.
The time constant t of this circuit lies between

APD (inV)
25
20—\
15 \\
10 \\
5 \'\
0 Pt (in s)
50 100 150 200 250 300

a)150sand 200 s b)Osand 50 s
c)50sand 100 s d)100sand 150s

401.In a series resonant R — L — C circuit, the
voltage across R is 100 V and the value of R =
1000 Q. The capacitance of the capacitor is 2 X
107° F, angular frequency of AC is 200 rad s~ 1.
Then, the potential difference across the
inductance coil is

> a)100V b)40 v

c)250V d)400V

402.An arc lamp requires a direct current of 10 A at
80 V to function. If it is connected to a 220 V
(rms), 50 Hz AC supply, the series inductor
needed for it to work is close to
a)80 H b)0.08 H
c)0.044 H d)0.065 H

403.The maximum voltage in DC circuit is 282 V.
The effective voltage in AC circuit will be
a)200Vv b)300V
c)400V d)564V

404.Which of the following is the graphical
representation of alternating current and
voltage for a purely resistive circuit

405.A pure inductor of inductance 25.0 mH is
connected to a source of 220 V. Find the
inductive reactance, if the frequency of the
source is 50 Hz.
a) 785 Q
c)7.850Q

b)6.50 Q
d)8.75 Q
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406.A generator produces a voltage that is given by
V =240 sin 120 t, where tis in second. The
frequency and rms voltage are
a) 60 Hz and 240V b)19 Hz and 120 V
¢)19Hzand 170V d)754 Hz and 70 V

407.An alternating voltage V(t) = 220 sin 100t
volt is applied to a purely resistive load of 50Q.
The time taken for the current to rise from half
of the peak value to the peak value is
a)5ms b)2.2 ms
c) 7.2 ms d)3.3 ms

408.A resistance of 2002 and capacitor of 15uF are
connected in series toa 220 V,50 Hz AC
source. The voltage (rms) across the resistor
and capacitor is that
a)151Vv,160.4V b)150V,100.3V
c)220V,91.8V d)145V,311.3V

409.An alternating emf of 0.2 V is applied across an
L. — C — R series circuit having R = 4Q,C =
80pF and = 200 mH. At resonance the voltage
drop across the inductor is
a)10v b)2.5V
1lv d)5V

410.The rms current in the circuit containing a
pure inductor of 40 mH, connected to a source
200V,50 Hzis
a)25A b)16 A
c)11A d)28 A

411.To express AC power in the same form as DC
power, a special value of current is defined and
used, is called
. root-mean-square b)effective current

current (ipms )
c¢) induced current d)Both (a) and (b)
412.In the given circuit, the AC source has w =
100 rad/s. Considering the inductor and
capacitor to be ideal, the correct choice(s) is

(are)

100MF

—” 100Q)

20V

a The current through . . The current through
the circuit= 0.3 A the circuit = 0.3v/2 A

c The voltage across The voltage across
100 Q resistor = 50 Qresistor= 10V

30V2V

413.A 10 pF capacitor is charged to 25 V of
potential. The battery is then disconnected and
a pure 100 mH coil is connected across the
capacitor, so that L — C oscillations are set up.
The maximum current in the coil is
a)0.25A b)0.01 A
c)25A d)1.6 A

414.1f maximum energy is stored in a capacitor at
t=0, then find the time after which, current in
the circuit will be maximum?

L=25mH
Y Y ¥ ¥ ]
|
I
C=10 uF
i b i
a)zms )4 ms
c) Tms d)2 ms

415.In non-resonant circuit, what will be the nature
of the circuit for frequencies higher than the
resonant frequency?
a) Resistive b) Capacitive
c) Inductive d)None of these

416.A 1.5 mH inductor in an L — C circuit stores a
maximum energy of 30w]. The rms value of
current in the circuit is

1
a)—x 1071 A b)V2 x 1072 A
)\/E V2

1
c)—=Xx1072A d)vV2x 1071 A
)ﬁ V2

417.The natural frequency of an L. — C circuit is
125000 cycle/s. Then, the capacitor C is
replaced by another capacitor with a dielectric
medium of dielectric constant K. In this case,
the frequency decreases by 25 kHz. The value

of Kis
a)3.0 b)2.1
c) 1.56 d)1.7

418.The maximum value of AC in a circuit is 707 V.
[ts rms value is
a)70.7V b)100V
c)500V d)707V

419.The r m s value of the alternating current
shown in figure is
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0 72 T 3T/2 { —
..... BN AL
a) 2A b)-2A
) 4A d) 1A

420.An alternating voltage (in volts) given by V =
200+/2 sin(100t) is connected to a 1pF
capacitor through an AC ammeter.
The reading of the ammeter will be
a)10 mA b)20 mA
c) 40 mA d)80 mA

421.If reading of an ammeter is 10 A, the peak
value of current is

19A b-iA
MJE )\/z
c)20vV2 A d)10vV2 A

422.The alternating current in a circuit is described
by graph shown in figure. The rms current
obtained from graph would be

2T

1 { ———

2 -

-3

i(A) ——————
—_ )
L < (|
| | L
—

a)1.4 A b)2.2 A
c)1.9A d)2.6 A

423-Alternating current of peak value (i) ampere

flows through the primary coil of the
transformer. The coefficient of mutual
inductance between primary and secondary
coil is 1H. The peak emf induced in secondary
coil is (frequency of AC = 50 Hz )
a)100Vv b)200v
c)300V d)400V

424.The electric mains in the house is marked
220V, 50 Hz. Write down the equation for
instantaneous voltage.
a) 3.1 sin(100m)t
€) 311.1 sin(100m)t

b)31.1 cos(100m)t
d)311.1 cos(100m)t
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13.AC CIRCUITS ,SOUND

: ANSWERKEY :

1) c 2) c 3) a 4) a|l65) b 166) b 167) d 168) d
5) c 6) c 7) d 8) d|169) c 170) c 171) c 172) c
9) c 10) ¢ 11) d 12) d|173) d 174) d 175) c 176) c
13) ¢ 14) ¢ 15) ¢ 16) «¢c|177) b 178) b 179) b 180) b
17) ¢ 18) ¢ 19) ¢ 20) «c|181) d 182) d 183) b 184) b
21) c 22) ¢ 23) b 24) b|185) b 186) b 187) b 188) b
25) a 26) a 27) b 28) b(189) b 190) b 191) a 192) a
29) ¢ 30) c 31) c 32) ¢|193) b 194) b 195) a 196) a
33) d 34) d 35) a 36) a(197) b 198) b 199) b 200) b
37) b 38) b 39) c 40) «c|201) a 202) a 203) d 204) d
41) ¢ 42) ¢ 43) d 44) d|205) c 206) c 207) a 208) a
45) d 46) d 47) ¢ 48) «c|209) b 210) b 211) c 212) c
49) d 50) d 51) d 52) d|213) b 214) b 215) c 216) c
53) d 54) d 55) d 56) d|217) b 218) b 219) a 220) a
57) b 58) b 59) b 60) b|221) a 222) a 223) a 224) a
61) d 62) d 63) d 64) d|225) c 226) c 227) c 228) c
65) b 66) b 67) < 68) ¢|(229) b 230) b 231) b 232) b
69) b 70) b 71) < 72) c¢|(233) c 234) c 235) a 236) a
73) b 74) b 75) b 76) b|(237) c 238) c 239) a 240) a
77) d 78) d 79) a 80) af241) d 242) d 243) b 244) b
81) b 82) b 83) b 84) b|(245) c 246) c 247) d 248) d
85) d 86) d 87) a 88) a(249) c 250) c 251) a 252) a
89) ¢ 920) ¢ 91) a 92) a(253) d 254) d 255) a 256) a
93) a 94) a 95) ¢ 96) c¢|(257) d 258) d 259) c 260) c
97) b 98) b 99) a 100) aj|261) b 262) b 263) c 264) c
101) c 102) c 103) ¢ 104) c|265) a 266) a 267) c 268) c
105) d 106) d 107) b 108) b|269) c 270) c 271) c 272) c
109) c 110) c 111) a 112) a|273) b 274) b 275) b 276) b
113) a 114) a 115) a 116) a|277) b 278) b 279) b 280) b
117) a 118) a 119) c 120) c|281) a 282) a 283) a 284) a
121) a 122) a 123) d 124) d|285) c 286) c 287) c 288) c
125) c 126) c 127) d 128) d|289) c 290) c 291) d 292) d
129) a 130) a 131) d 132) d|293) b 294) b 295) c 296) c
133) c 134) c 135) a 136) a|297) a 298) a 299) d 300) d
137) b 138) b 139) a 140) a|301) a 302) a 303) d 304) d
141) c 142) c 143) c 144) c|305) b 306) b 307) d 308) d
145) c 146) c 147) a 148) a|309) d 310) d 311) d 312) d
149) c 150) c 151) d 152) d|313) a 314) a 315) a 316) a
153) a 154) a 155) a 156) a|317) c 318) c 319) a 320) a
157) b 158) b 159) d 160) d|321) c 322) c 323) d 324) d
161) c 162) c 163) c 164) ¢ |325) ¢ 326) c 327) d 328) d
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TEST ID: 35
PHYSICS

13.AC CIRCUITS ,SOUND

: HINTS AND SOLUTIONS :

Single Correct Answer Type

1

()
In the first medium, frequency, v = %

It remains the same in second medium, i.e. V=V
li
\% 2v

NN

2v v N =2
N — = = = =
AA

(c)

In the first medium, frequency, v = %

It remains the same in second medium, i.e. V=V
!
\% 2v

U
B Vov=n
VU B
(a)
21

Phase difference ¢ = X
_v_330_66

f 50

M _66_T_ 66

= = — X —_—= 1.
o m 3T e MM
(a)

21

Phase difference ¢ = TX
_v_330_66
f 50

A 66 T 6.6

—i)—— —=—=11m

=—"=_""x
X T2 37 6

(c)
Given, y, = 5(sin 51t 4+ v/3cos 5mt)

53 10

§¢:”¢§

Py

5

This can also be written as y, = 10 sin (Snt + g)

10

11

Now,A; = 10and A, = 10
A; 1
A, 1

(9

Given, y, = 5(sin 5mt + v/3cos 5mt)

53 10

=3

>
5

This can also be written as y, = 10 sin (51‘[t + g)

Now,A; = 10and A, = 10
A; 1
A, 1
(d)
Phase difference,
2 2
rp = (3) (a0 = (5 /;}0) (103) = 0.8 T = 144
(d)
Phase difference,

ap = (3) (a0 = (5 /2;)0) (103) = 0.8 T = 144
()

When source and observer both are moving in the
same direction and observer is ahead of source,

then apparent frequency,
v 5v

V=1V, V=< % 10
f = f= =S f=""¢f
vV—vy y—s ¥ 9
4 4
(9

When source and observer both are moving in the
same direction and observer is ahead of source,

then apparent frequency,
v 5v

, V=V, V=% & 10

f = f= =5 fr=""¢
v—vy vy—Y 3 9

4 4

(d)

The speed of transverse wave in a wire is given by
T

V= |[—
m

h _M_ALp_A

wherem = =——= p
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12

13

14

15

16

The speed of transverse wave in a wire is given by

.V_ T
V= Ap
T
L VZi=—
Ap
T
2cA=—=T —lv—Z
V2p P
(d)
T
V= |—
m
h _M_ALp_A
werem—L— L= p
_ T
= 7
T
LV2i=—
Ap
T
2cA=—=T —lv—Z
VZp P
(o)

Maximum particle speed,

(Vp)max = wA = (10m)(0.1) = tcms™?!

)

Maximum particle speed,

(vp)max = wA = (10m)(0.1) =tcms™?!

(9
21X
Phase difference ¢ = —
Given ¢ = nm
= \%
T f
2mxf
nm =
\%
fe nV
T 2x
(9
21X
Phase difference ¢ = -

Given ¢ = nm

17

18

19

20

21

22

2mxf
nm = ——
\%
_nV
T 2x
(9
Speed of sound in a gas is given by
YRT
V= |—
M

When M is the molecular mass and T is the
temperature.

Vi my
v, |my
(0
Speed of sound in a gas is given by
YRT
V= |—
M

When M is the molecular mass and T is the
temperature.

Vi my
\Z - my
()
- — V. v 320 320_1 2 1
1T T T T30 450 0 3 3™
=0.33m =33 cm
()
- — V. v 320 320_1 2 1
1T T T T30 450 0 3 3™
=0.33m =33 cm
()
7/5 RT
Ratio ofvelocity,vﬁ =322 — .32
VHe 5/3 RT
4
or Vo, = 0.32vye

2
Time taken = LT =3
0.32

()
7/5 RT
Ratio ofvelocity,vﬁ =322 — .32
VHe 5/3 RT
4
or Vo, = 0.32vy,
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23

24

25

Time taken = LT = 3T

0.32
(b)
Molecular weight of mixture,
n;M; +n,M,
Mmix =
n, +n,

_1><4+2><32_68 -1
= —1yz 3 &m

68
=3 X 1073 kg mol™?
For helium, Cy, = %R
For oxygen, Cy, = ;R

(C ) . _nICV1+n2CV2
V./mix n, +n2

3R 5R
_1x7+2x7 13R

1+2 6
Now, (Cp) . = (C)mix + R
_13R . 19R

R
6 * 6

= . _ (Cp)mix _ 2
Vmix - (Cv)mix - 13

ixRT 19 _ 8.31 X 300
Speed of Sound, v = [YmixZ- — |22y 222X 20
Mmix 13 e 103

=400.8ms~?!

(b)
Molecular weight of mixture,
n;M; + n,M,
Mmix =
n; +n,

_1x4+2x32_68
=T 142 3 8mo

68
=3 1073 kg mol™?
For helium, CV1 = %R

For oxygen, Cy, = ZR

(C ) o n1CV1 +n2CV2
V./mix n, + n,

1x ? + 2 X % 13R
- 1+2 6
Now, (Cp)miX = (Cy)mix T R
_ 13R _ 19R

+R
6 6

= . _ (Cp)mix _ B
Vmix B (CV)mix B 13

’ ixRT 19
Speed of Sound, v = Ymix®~ — |2 x
Mmix 13

= 400.8ms~?!

8.31 x 300

68 -3
3 X 10

(@)
m m
Vs = 33—,V =300—,n = 450 Hz

26

27

28

29

30

nV 450 x 330 450 x 330

T TV oV, T 330-33 297 z
()
m m
Vo =33_,V=300_,n=450Hz
,_ 0V __450x330 450x330 __

TV IV, T 330-33 0 297 z
(b)
According to question, 2d; = 340 X t;

W] S W2

d d

~ d; = 340m (*t1=25)
2d2 = 340 X tz

= Distance between walls = d; +d, = 1020 m
Next echo will be heard at 6 s not at 8 s. Because
sound wave reflected from W, will be reflected by
Wj in next 2 s.

(b)
According to question, 2d; = 340 X t;
Wl S Wz
d A d,
~ d; = 340m (*t1=25)
. 2d, =340 %xt,
O d2=680m ('-'t2=t1+2=4s)

= Distance between walls = d; + d, = 1020 m
Next echo will be heard at 6 s not at 8 s. Because
sound wave reflected from W, will be reflected by
W, in next 2 s.

)

1
Sound level = 10log (Z_)
0

30 =10log (ll )
0

Or 3=log (IL)
0
L =103
Io
(9
1
Sound level = 10log (l_)
0
1
30 =101log (l )
0
Or 3 =log (IL)
0

L =10°

Iy
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31

32

33

34

35

36

(©

Speed of sound wave in a medium, v « VT
(where, T is temperature of the medium)

Clearly, when temperature Changes, speed also
change

As, vV =VA

where, v is frequensy and A is wavelength.
Frequency (v) remains fixed > v A or Axv
As, frequency does not change, so wavelength (1)
changes

(0

Speed of sound wave in a medium, v « VT
(where, T is temperature of the medium)

Clearly, when temperature Changes, speed also
change

As, vV =VA

where, v is frequensy and A is wavelength.
Frequency (v) remains fixed > v A or Axv
As, frequency does not change, so wavelength (4)
changes

(d)

(i) Ultrasonic waves can be used to detect
submarines, icebergs, etc.

(ii) Ultrasonic waves can be used to clean clothes,
fine machinery parts, etc.

(iii) Ultrasonic waves can be used to kill smaller
animals like rats, fish and frogs, etc.

(d)

(i) Ultrasonic waves can be used to detect
submarines, icebergs, etc.

(ii) Ultrasonic waves can be used to clean clothes,
fine machinery parts, etc.

(iii) Ultrasonic waves can be used to kill smaller
animals like rats, fish and frogs, etc.

(a)

Given, y = A sin(100 it — 3x)

The general equation, y = A sin(wt — kx)
k=3andk="="

= 2T _ 2T
or A=--==
Phase difference, ¢ = ?“

=~ Phase difference, Ap = Tn - Ax

2T m m A
— X =—0rx=—X—
A 3 3 2m
T 2T
==X
37 3x2m
Distance, x = 5 m
(a)

Given,y = A sin(100 it — 3x)
The general equation, y = A sin(wt — kx)

k=3andk=27“
}\_21‘[_21'[
or —k—3

Phase difference, ¢ = 2?“
=~ Phase difference, Ap = 27“ - Ax

37

38

39

40

41

42

43

2T T m™ A

— X =—0rx=—X—
A 3 3 2m
T 2T
==X
37 3x2m
Distance, x = s m
(b)

At point A, source is moving away from observer,
so apparent frequency n; < n (actual frequency).
At point B, source is coming towards observer, so
apparent frequency n, > n and point C source is
moving perpendicular to observer, so ng = n.
Hence,

n, >ns; >n,

(b)

At point A, source is moving away from observer,
so apparent frequency n; < n (actual frequency).
At point B, source is coming towards observer, so
apparent frequency n, > n and point C source is
moving perpendicular to observer, so n; = n.
Hence,

n, >n; >n,

(o)

LAA v 001 v

" A T ¢ 7100  3x108

= v=3x10*m/s =30 km/s
(C)

LAA v 001 v

A 7 ¢ 7 100 3x108

= v=3x10*m/s =30 km/s
(o)

Velocity of sound in gas,
YRT \F
= [—>vx |—
M M

VN, YN2 MHe
MN2 —><28

><4

VHe

)

Velocity of sound in gas,

YRT \/7
= [—>vVvx |—
M M
7
_ YNZXMHe_ EX4_£
Yae My, gx28 5
(d)

Speed of sound in a gas
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44

45

46

47

48

49

50

51

52

(d)

Speed of sound in a gas

(d)
Velocity, v = nA
> VXA

= M vy 2/3 20

A, v, 3/10 9
(d)
Velocity, v = nA
= VXA

= M vy 2/3 20

A, v, 3/10 9

(0

Angular velocity, = 2nfor 60 = 2nf
30

~ Frequency, f = ?Hz

(©

Angular velocity, = 2nfor 60 = 2nf
30

~ Frequency, f = ?Hz

(d)

l
B; = 10log, (l_)
0

ll
B, = 10 log, <I_>
0

Given, B, —B; = 20dB

ll
20 =10L (=
)

I' =100l
(d)
l
B; = 10 log, (—)
Lo

ll
B, =10 log, <l_>
0

GiVen, BZ - Bl = 20 dB

ll
=20 =10L <I>

I =100
(d)

Intensity, I = %prAZV orl « w?orl o« 12

L, /6\% 1200\
= = =
L \f 400

(d)

53

54

Intensity, I = %meAZV orl « w? orloc 12

L /f\%  /1200\°
2= = () =
L, \f 400
(d)

In the 1st case the apparent frequency is given by

~n(7+7)
=0y v
Where Vj is the velocity of sound.

n Vs +V
Ln—=1.2 =
n, Vs

2 12Vg=Vg+V
2 12Vg— Vg =V
V=02V,

In the second case,

v, -V
n2=n( )

_ 1 =1.25
08

(d)

In the 1st case the apparent frequency is given by

- (5v)
AR\

Where V; is the velocity of sound.

n Vs +V
o—=12=
n, Vs

2 12Vg=Vg+V
212V —Vy=V
V=02V,

In the second case,

v, -V
n2=n( )
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Vs

Vg — 0.2V,
_1_ 1.25
08

55 (d)

. . VozPo,+ Vi, PH
Density of mixture, P, = ———2—2—2
V02+ VHZ

_ V(Po2 + sz)

2v +
Po PH .

= % (since,vo, = vy,

= V)
(pu, + 16py,) .
% = 8.5pH2 (glVen, p02 = 16pH2

1

As, VoK —

Jp
Vmix — sz — pHZ _ i
VH, Pmix 8.5py, 17

56 (d)
. . VozPo,+ Vu,Pu
Density of mixture, P, = ———2—22
V02+ VHZ

_ V(Po2 + sz)
N 2v

Po, T PH, , .
2 > 2 (since,vg, = vy,
= V)
(pu, + 16py,) .
% = 8.5py, (given, po, = 16py,
1
As, VX —

N

Vmix — sz _ sz _ i
VHZ Pmix 8-5pH2 17

57 (b)
Velocity, Va =72 km h-1 = 20 ms-!
Velocity, Vg = 36 km h-1 = 10 ms-!

Va
o

“\\\\450
n VB

.

Frequency of horn heard by the driver,
. (V + Vg CcoS 45")
ro=n V — VvV, cos45°

58

59

60

61

62

63

64

(b)
Velocity, Va =72 km h-1 = 20 ms-1
Velocity, Vg = 36 km h'1 = 10 ms-!

340 4+ 10//2
80 <—/

= 298 Hz
340 — 20/\/§>

Va
v“ 450

. 45°
n‘ VB
.

Frequency of horn heard by the driver,
, <v+vB cos 45°>
n = n\———m—m———
V — Vvp cOs45°

340 + 10/V2

= 298 Hz

340 - 20 /\/§>

(b)

Frequency of sound in audible region is 20 Hz —
20kHz.

(b)

Frequency of sound in audible region is 20 Hz —
20kHz.

(d)
We have, 90 — 40 = 10log * — 10 log 2
0 0

L

or 50 = 10log (—)]

I

ly 5

E =10
(d)

We have, 90 — 40 = 10log = — 10 log 2
0 0

L
or 50 =10 log (1—)]

(d)
Velocity of source (or whistle), vy = Rw =
30ms™ L.

Maximum frequency will be heard when whistle is
at P, and minimum at Q.

AP, finax = (- _VVS) = 440 (22) = 484 Hz
AtQ finin = f(v :vs) = 440 (3333:)30) = 403.3 Hz
(d)

Velocity of source (or whistle), vy = Rw =
30ms~ 1.
Maximum frequency will be heard when whistle is
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65

66

67

68

at P, and minimum at Q.

AP, frpay = f(5 _VVS) = 440 (22) = 484 Hz
AL Q frnin = (- :V) = 440 (22) = 403.3 Hz
(b)

We have, L,D =,/(40)? + (9)2 =41m
Path difference, AX=1,D- LiD=1m
For maximum, AX = 2n%
Forn=1,2(1)5=1=A=1m=f==330Hz
(b)
We have, L,D =./(40)? + (9)2 =41m
Path difference, AX=L1L;D- LiD=1m
For maximum, AX = 21’1%
Forn=1,2(1)5=1=A=1m=f==330Hz
(0
Given, linear mass density,
m = 1073 kg/m
and y = 0.05sin(x + 15t) ..(0)
since, the general equation of wave,
y = asin(kx + wt) ..(ii)
Now, comparing the Egs. (i) and (ii), we get

k=1)=2m ck==¢
andoo=15=>f=£ (* o = 2mf)

Velocity of the wave, v = Af = 2w X % =15m/s
As we know, the tension force in the string,

T
T =v?m vv= |[—
m
So, by substituting the values in the above
relation, we get
T =(15)2x10"3=0.225N
Hence, the tension force in the string is 0.225 N.
(9
Given, linear mass density,
m = 1073 kg/m
and y = 0.05sin(x + 15t) ..()
since, the general equation of wave,
y = asin(kx + wt) (i)
Now, comparing the Egs. (i) and (ii), we get
2m
k=11=2m ) (vk=%)
po (r o = 2mf)
Velocity of the wave, v = Af = 21 X ;—i =15m/s

andw=15=>f=

As we know, the tension force in the string,

T
vy = |—
m

T =v®m

69

70

71

72

73

So, by substituting the values in the above
relation, we get

T =(15)2x 1073 = 0.225N

Hence, the tension force in the string is 0.225 N.
(b)

The speed of sound in a gas is given by

’yRT
V= [—
M

Vhe YHe MNZ

At the same temperature — = .
YN, Mue

VN,
B 5/3><28_ 5
Z><4 3
5

(b)

The speed of sound in a gas is given by

’yRT
V= |—
M
\% M
At the same temperatureE = YHe . Nz
VN2 YN, Mye
_ 5/3 x 28 _ 5
7% 4 3
5

(9

All functions of x and t of type (ax + bt) represent
a wave.

So, function, y = A sin(k?x? — w?t?)

does not represent wave motion.

(©

All functions of x and t of type (ax + bt) represent
a wave.

So, function, y = A sin(k?x? — w?t?)

does not represent wave motion.

(b)

V o +/T where T is the absolute temperature

V2 T
Vi T

T, = 0°C = 273K

Vo

2
Vi
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74

75

76

77

78

79

T, =273 x4 =1092 — 273 = 819°C

(b)

V « /T where T is the absolute temperature

V., [T
v, T

T; =0°C =273K

Va,

Vi
" .273
" 273

T, =273 x4 =1092 — 273 = 819°C

(b)

Velocity, V = /E = v« +T

T. T + 600
2= -3
T
The 1n1t1al temperature of the gas, T = 300K =
27°C
(b)

Velocity, V =

E=>voc\/T

T, _ |T+600
T,
The 1n1t1al temperature of the gas, T = 300K =
27°C
(d)
The Doppler's effect is applicable for both light
and sound waves.
(d)
The Doppler's effect is applicable for both light
and sound waves.
(a)
f=160Hz,v=320m/s

=/3

A= =320 =200
“f 160 -cMToYm

80

81

82

83

84

85

21X
Phase difference ¢ = -

2SR
T2 272
TU

[+ ¢=3]
_A_200_
T3T g T Yem
(a)
f=160Hz,v=320m/s
a=r=320_, 200
“f 160 -MTYM

21X
Phase difference ¢ = —~

(I))\ T A
ZTr 2°2m
T

[ &=3]

B 200_50

= 2 cm

(b)

Phase difference = 27“ X Path difference
From relation, A} = 2711 X Ax

A .
=> Ax = 7 X Ad  ..(D)

Also, A== ..(ii)
Now, from Eqs (i) and (ii), we get
A 21'm Aq)
=20 = 11m
2mx50 * 3
(b)

Phase difference = 2711 X Path difference
From relation, A} = 2711 X Ax

o .
= Ax = 7 X Ad  ..(D)

Also, A=< ..(ii)
Now, from Eqs (i) and (ii), we get
A 21'[11 A(I)
=30 xI—11m
2mxX50 3
(b)

Distance between a compression and adjoining
reaction in pressure wave is %

(b)

Distance between a compression and adjoining
reaction in pressure wave is %

(d)
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86

87

88

89

90

91

2
Phase, A} = Tn - Ax
The distance between two points,

Ao)A) _ (A)(v/f) _ (m/3)(360/500)

Ax =
X 2m 21 21
=0.12m
(d)
Phase, A} = 2. Ax

A
The distance between two points,

A= BOD - @A)/ _ (/3)(360/500)
- 2m N 2T - 21
=012m

(a)

Given,v = 220 Hz,A; = 1,5m,
T, = 0°C = 273K

Velocity, vi = vA; =220 x 1.5 =330ms™?!
T, =27°C=27+4+ 273 =300K

Velocity, v, = vl\/§ =330 /% = 345.9 ms~1
1

Wavelength, A, = sz = % =1.57m

Increase in wavelength=4, —A; =157 - 15 =
0.07 m
(a)
Given,v = 220 Hz,A; = 1,5m,
T, =0°C=273K
Velocity, vi = vA; =220 x 1.5 =330ms™!
T, =27°C=27+273 =300K

Velocity, v, = Vl\E =330 /% =3459ms~ !
1

Wavelength, A, = V72 = %5(')9 = 1.57m

Increase in wavelength=24, —A; =157 —-15 =
0.07 m

(9

The velocity of sound is given by

P V
o 2 Yol
p \ p

Ifp’ = 2p then
. V’ = V

R -

(©

The velocity of sound is given by

PV
v= 2 Y_ 2
p vV P

If p' = 2p then
o V’ — V
“V=

(@)

92

93

94

95

(a)

Speed of wave in a wire is given by

V= |—
m

Where m is mass per unit length. Value of m will
smaller for thinner wire and hence speed will be
greater.

()

Speed of wave in a wire is given by

/T
V= |—
m

Where m is mass per unit length. Value of m will
smaller for thinner wire and hence speed will be
greater.

)
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;L ( \% )_ \Y ~nx10 90x10
PEAVE) TNV ) T T T o
10
=100 Hz
96 (c)
. ( \% )_ \' _nx10 90x10
TEIWS TNV YT T T
10
=100 Hz
97 (b)
4x1+1x16
If pgy = 1, then ppix = W =
Vmix= PH — 1:1
VH Pmix 4 2
vy 1224 B
- Vmix—7=T=612ms1
98 (b)
4x1+1x16
If py = 1, then ppix = W =
Vmix= PH — 1:1
VH Pmix 4 2
vy 1224 B
vmiX=7=T=612msl
99 (a)
, v+ V,
V=V( )
v
v—1V
V“=V( 0)
v
, \Y 2vV,
V_Vn:v(V+VO_V+V0):
100 (a)
v+V,
V’=V( )
v
v—1V,
V“=V( 0)
\4
\% 2vV,
V,_Vnzv(V‘}‘VO_V‘}‘Vo):
101 (c)

Both S and S’ are moving towards observer. So,
both the observed frequencies will be more than
the actual, but both will be equal. Hence, x =y

S 0 S'
L —— (] €
v, v
102 (c)

Both S and S’ are moving towards observer. So,
both the observed frequencies will be more than
the actual, but both will be equal. Hence, x =y

S 0 S'
L —— (] €
v, v
103 (c)

When a sound wave changes medium, its
frequency does not changes but wavelength
changes and phase velocity v or c changes.
104 (c)
When a sound wave changes medium, its
frequency does not changes but wavelength
changes and phase velocity v or c changes.
(d)
For the 1st echo travelled by sound= 340 X 1 =
340 m

105

Distance of the cliff

=30 170
— T m

For the 2nd echo distance travelled by sound

=340 x4 = 1360
1
Distance of the cliff = — = 680 m

-~ Distance between the two cliffs= 680 + 170 =
850 m

106 (d)
For the 1st echo travelled by sound= 340 X 1 =
340 m

Distance of the cliff

_340_170
= > = m

For the 2nd echo distance travelled by sound

=340 x4 = 1360
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107

108

109

110

111

112

113

1360
Distance of the cliff = — = 680 m

-~ Distance between the two cliffs= 680 + 170 =
850 m

(b)
Standard transverse equation of wave,
y=asin2n (%—%) ..(1)

Given equation is,
X

y =5sin2n (TEM_E) (i)

Comparing the given Egs. (i) and (ii), we get
X X

1 40

= A =40cm

(b)

Standard transverse equation of wave,
. t X .

y=asinn (?_Z) ..(0)

Given equation is,
X

. t .
y=5sin2n (m_ﬁ) ..(ii)
Comparing the given Egs. (i) and (ii), we get
x -
A 40
= A =40cm
(9

Comparing with y = a cos(wt + kx — ¢), we get
2T U
k=720021'[=>}\= 100cm,Aq) =§

Hence, path difference between them,

Ax = A o« Ad — A Xn_)\_lOO_ZS

XE g XA =g T T T

(9

Comparing with y = a cos(wt + kx — ¢), we get
2T

k=T:0.02n=>?\=100cm,Aq)=g

Hence, path difference between them,

pe A A M A 100
= — X - — —_— — =
X=X Ab = Xs =177 cm

()

The pitch is the highness or lowness of a tone,
related to wave frequency.

()

The pitch is the highness or lowness of a tone,
related to wave frequency.

(a)
Frequency received by the wall v,
_ 165( 335 )
Bl 335-5
165 x 335
=——————=1675Hz

330

Frequency of the reflected wave received by the
driver

335+ 5)

v, = 167.5 ( 23t

_167.5x 340

335 =170 Hz

-~ Beat frequency = 170 — 165 = 5 Hz

114 (a)
Frequency received by the wall v,
B 165( 335 )
B 335—-5
_ 165x335

330 = 167.5 Hz

Frequency of the reflected wave received by the
driver

335+ 5)

— 1675 (
Va2 335

_ 167.5 x 340

335 =170 Hz

-~ Beat frequency = 170 — 165 = 5 Hz

(@)

The linear velocity of whistle,
400

ry, = 1.2 X ZRE =50 m/s

When whistle approaches the listener, heard
frequency will be maximum and when listener
recedes away, heard frequency will be minimum.

50, Nmax = 1 (=) = 500 (£2) = 586 Hz
and Ny = n (=) = 500 (332) = 436 Hz
116 (a)
The linear velocity of whistle,
ry, =12x% Zn% =50m/s

When whistle approaches the listener, heard
frequency will be maximum and when listener
recedes away, heard frequency will be minimum.

50, Ninax = n (—=) = 500 (£2) = 586 Hz

) 500 (i‘;g) = 436 Hz

115

Vg =

V- Vg

Vs

Vg =

vV — Vg

and nyjp, =n (V+
117 (a)
f=160Hz,v=320m/s

Vs

A—V—BZO—Z — 200
“f 160 ST AT
21X

Phase difference ¢ = —
(1)7\ T A _1'[
T2m 2°72m [(b_z]

_)\_200_50

3T M
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118 (a)
f=160Hz,v=320m/s

_v_320_2 — 200
=160 2m=200cm
21X
Phase difference ¢ = =
_d)?\_n A o
T2m 2°2m ['q)_z]
_}\_200_50
3= g ~50cm

119 (c)
We have, L, — L; = 10log 5_2_ 10 log;—l _
0 0

10log (;—i)

I
L, — 4 = 101log(2) ( 1—2 = 2)
4
~L, =7 dB
120 (c)
We have, L, — Ly = 10log £ — 10 log2 =
0 0
I
10log (Z)
1
L, — 4 = 1010g(2) ( 2= 2)
Iy
~L, =7 dB
121 (a)
_ YRT
UM
\% M
V—H = ;,—H MHe (T is the same for both)
He He H
V42
=/7/5%x3/5%x4/2= =
122 (a)
_|[YRT
UM
\% M
V—H = ;,—H MHe (T is the same for both)
He He H
V42

=/7/5%3/5%x4/2 ==

123 (d)

<
I
31

z—z = JT,/T; = V15 =122
1
124 (d)

V=

21—

A\
V—Z = JT,/T, =V15 = 1.22
1

125 (c)
f="50Hz

AT = — = 0.02
T T Y

t=0.01s

h h _21Tt_2 ><0.01_ d
phase change ¢ = T = i1 O.OZ_T[ra

126 (c)
f="50Hz

'T—1—002
s T=55=0. S,

t=0.01s

b b _Znt_z ><0.01_ d
phase change ¢ = T = 118 O.OZ_T[ra

127 (d)
Comparing with standard wave equation
i
y=a sinT (vt — x), we get
v =200m/s

128 (d)
Comparing with standard wave equation

VAL
y=a smT (vt — x), we get

v=200m/s
129 (a)
m
Vs = 30?
ny, = 256 Hz
_ \Y%
Ny =No 5 Vo
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1%
P2 = Moy iy,

S
‘n, (V4+Vy) 360 6

“h, V-V, 300 5

130 (a)
m
V, =30—
S
ny, = 256 Hz
_ \%
n; = nOV—VS
\%
M2 =Toy vy,

n;  (V+Vy) 360 6

“h, V-V, 300 5

131 (d)

Velocity of sound in air is independent of pressure

of air.

132 (d)

Velocity of sound in air is independent of pressure

of air.

133 ()
T
y = 6sin |12t — 0.02mx + E]

wt =121t
Scw=12m
‘211_12
T— TT
.1_ _6
..T_n_

2T _ 0.02

}\— ’ TT
A= 2 =100
CTT0.02

v=nA=6x%x100=600m/s

134 (c)
s
y = 65sin [12‘1‘[t —0.02mx + —]
2
wt = 12nt
cw=12m

135

o— =127

21-[—002
=0 i

S A =100

= 0.02

v=nA=6x100=600m/s

(a)
v 10

Maximum velocity, Vi, = a w = 1080 =
1ms™?!
3

= au)=a><2nn=1=>n=2—('.'a=10‘3m)
T

Since, v = nA

136 (a)

137

138

\% 10 2 10-2
= —_-= — = X
n- 103/2m " m
5 . v 10
Maximum velocity, vi.x = a w = ik

1ms™!
3

> aw=ax2nn=1>n=— (~a=10"3m)
21

Since, v = nA

a=yo 0 o107
= = — =
n 103/2m T m
(b)
Both are diatomic. Hence, y = (C:—p for both are
\%
same,
YRT
vV = |—

. vy /MO ,32
Vo MH 2 VH Vo
(b)

. ) C
Both are diatomic. Hence, y = C—p for both are
\%

same,
_ YRT
MY
VH MO ’32
Vo MH 2 VH Vo
(@)
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Given,a=1m
2T

: . 1
As, y = asin(kx — wt) = sin (EX —2m X ;t)
y = sin(x — 2t)
140 (a)
Given,a=1m
. . 2T 1
As, y = asin(kx — wt) = sin (EX —2m X Et)
y = sin(x — 2t)
141 (c)
Since, apparent frequency is lesser than the actual
frequency, hence the listener is moving away from
the source.
142 (c)
Since, apparent frequency is lesser than the actual
frequency, hence the listener is moving away from
the source.
(9]
If the speed of engine is v, the distance travelled
by engine in 5 s will be 5v, and hence, the distance
travelled by sound in reaching the hill and coming
back to the moving driver = 900 + (900 — 5v) =
1800 — 5v. So, the time interval between original
sound and its echo,
(1800 — 5v)
t= 7330

143

=5=>v=30m/s

144 (c)
If the speed of engine is v, the distance travelled
by engine in 5 s will be 5v, and hence, the distance
travelled by sound in reaching the hill and coming
back to the moving driver = 900 + (900 — 5v) =
1800 — 5v. So, the time interval between original
sound and its echo,

_ {800 —=5v) _ o 1

t= 330 =5=>v=30m/s

145 (c)

Using the relation,
1

wave number

wavelength
_ 1
" 6000 x 10-10
=166 x10°m™?
146 (c)
Using the relation,
1
wave number =———
wavelength
_ 1
" 6000 x 10-10
=1.66x%x10°m™?

149 (c)
Loudness depends upon intensity while pitch
depends upon frequency.

150 ()
Loudness depends upon intensity while pitch
depends upon frequency.

151 (d)
Frequency of sound does not change with

medium, because it is characteristic of source.
152 (d)

153

154

155

Frequency of sound does not change with
medium, because it is characteristic of source.
(a)

When the source of sound in moving towards the
observer, the apparent frequency is given by

~n(7=7)
nl—nv_VS

When the source of sound is moving away from

the observer the apparent frequency is given by

= (rv)
2=y 1y,

<~ N — N

_ V[ 1 1 ]
“WIVoV, vy,

2V,
=nv —VZ a VSZ
_ ZHVVS
T (V2= V)

(a)
When the source of sound in moving towards the
observer, the apparent frequency is given by

-n(7=)
nl—nv_VS

When the source of sound is moving away from
the observer the apparent frequency is given by

V[l 1]
Ylvov, vy,

2V,
=n
Vivz=vz

_ ZI’IVVS
(V2 -V$)

()

Sine wave,
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A

N

'
———————————

A2
. . d
Particle velocity, v, = d—i’ = slope of wave at that

point
As, slope at A and B is zero. Hence, the velocity at

A and B will be same. Distance between A and B is
A

E.
156 (a)
Sine wave,

A2

d
—{ = slope of wave at that

Particle velocity, Vp =5

point
As, slope at A and B is zero. Hence, the velocity at

A and B will be same. Distance between A and B is
A

E.
157 (b)
The speed of sound in a stretched wire is given by

V=\/£OI‘VOC\/T
m

According to Hooke's law,
Tension (T)x extension (X)

v _ VT
V4T
Given,T=4xand T = x
LR LE: 2 "'=2
—=——=2o0rv =2v
Vo Wk
158 (b)

The speed of sound in a stretched wire is given by

V=\/EOI‘VOC\/T
m

According to Hooke's law,
Tension (T)x extension (X)

v _ T
V4T
Given, T =4xand T = x
V' V4x
—=——=2o0rv =2v
VoW
159 (d)
()
n n nV—VS
L 2V=2V, =V

o VS E
160 (d)
n’ =2n= n(

v—vs)

22V—2V,=V

Imax Imin

L—L,=10log —10log

Iy Iy
I
= 10log ==
Imin
oo Ll < L2 = 1010g 32
= 20log 3
162 (c)

= 10log9

2
a . .
=3 (where, 1; and I, are intensities)

Imax Imin

L—-L, =10log —10log

I 0 I0
= 10log —=
Imin
oo L1 - LZ = 1010g 32
= 20log 3
163 (c)
np —Ng = N4

= 10log9

()
.. (i)

Subtracting Eq. (ii) from Eq. (i)

nNp —N¢ =Ny

Nc—Np =N — N

orng —nNg =N, — Ny

164 (c)
ng —ng =n; ..(~1)
np —ng =n, ..(ii)
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165

166

167

168

169

170

Subtracting Eq. (ii) from Eq. (i)
nC —ng =n; — Ny,

orng —nNg =N, — Ny

(b)

We have, (Vp)maX =4v

or Yow = 4(fA) or Yy (2mf) = 4fA
~ Wavelength, A = RTY"

(b)

We have, (Vp)maX =4v

or Yow = 4(fA) or Y, (2mf) = 4fA
~ Wavelength, A = HTYO

(d)

If d is the distance between man and reflecting
surface of sound, then for hearing echo,
340 x 1
=170 m

2

2Zd=vxt=>d=
(d)

If d is the distance between man and reflecting
surface of sound, then for hearing echo,

340 x 1
2d=vxt=>d= =170 m
(0
Mass per unit length of the string

MM ik
m—L— =0 g/m

Speed of the wave

T /1.6
V—\/;— E—\/ﬁ—élm/s

Time required to travel a distance of 1 m is

distance 1

=-=10.25
speed 4 p
(9
Mass per unit length of the string
MM gk
m = T=7°=0 g/m

Speed of the wave

T /1.6
V—\/;— H—\/E—A}m/s

Time required to travel a distance of 1 m is

_distance_l_025
"~ speed 4 >

171 (c)

According to question, the progressive wave is

represented by y = 12 sin(5t — 4x)cm

Comparing this equation with standard equation

of progressive wave,

y = A sin(wt — kx)

So, we have = 12 cm.

w=5>k=4

Here, (wt — kx) is phase difference = g
5t—4x =

When t=0, 4

T
X=—-—Ccmn
8

T

T
2
X =

172 (c)

According to question, the progressive wave is

represented by y = 12 sin(5t — 4x)cm

Comparing this equation with standard equation

of progressive wave,

y = Asin(wt — kx)

So, we have = 12 cm.

w=5=>k=4

Here, (wt — kx) is phase difference = g

5t — 4x = &
X=3

When t=0,4x=g
X=Ecm

8
173 (d)

Blue shift for coming closer.

174 (d)
Blue shift for coming closer.
175 ()
As, phase difference = 27“ X path difference
2T
= lé6n= ~ X 40
= A=50cm =0.5m
Now, v=Af= f= L= 20 _ 660 H
o V= A o0s
176 (c)

As, phase difference = 27“ X path difference

2T
= 1l6m=—X40

A

> A=50cm=05m

N o=l =330 seon
oW, V= AT 05 z

177 (b)
Amplitude of reflected wave,

2 2
Ar=§XA1=§XO.6=O.4units

Given equation of incident wave,
X

Y = 0.6sin2m (t— E)

Equation of reflected wave,

Y, =Arsin2n(t+§+ﬂ)
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178

179

180

181

182

183

(- at denser medium, phase changes by

The positive sign is due to reversal of direction of
propagation.

So, yp = — 0.4 sin2m (t + E) [+ sin(m+08) =
—sin 0]

(b)

Amplitude of reflected wave,

2 2
Ar:§XA1:§X0.6:0.4unitS

Given equation of incident wave,
) X
Y, = 0.6sin2m (t — E)
Equation of reflected wave,
) X
Y, = Arsm21r(t+§+n)

(*+ at denser medium, phase changes by
The positive sign is due to reversal of direction of
propagation.
So, y, = — 0.4 sin 27 (t + g) [+ sin(m+0) =
—sin 0]
(b)

. _ Coefficientoft _ 1/2 -1
Velocity, v = Coefficientof x  1/4 2ms
The distance through which the wave travels in
8s,
d=vt=2x8=16m
(b)

Velocity, v

Coefficientoft _ 1/2

" Coefficientofx m

The distance through which the wave travels in

8s,

d=vt=2%Xx8=16m

(d)

Minimum time interval between two instants
o T

when the string is flat = Ty 0.5s=>T=1s

Hence. A=vxXT=10Xx1=10m

=2ms~ !

(d)

Minimum time interval between two instants
when the string is ﬂat— -=05s=>T=1s
Hence. A=vXT= 10><1 =10m

(b)

Mass, m = 2.5 kg

Mass per unit length, p

_m 25kg 1.25
———0125kgm

_ 200
Speed, v = f /0125
200
~l=vxt=20=

>t =20x% 125
B x 105
25 x—
’ 0.4 x 105

25 x5
2 x 105

=20x%x

184

185

186

20x5 1

2x102 2

’ 1
=20x%x5 4x104= =0.5s
(b)

Mass, m = 2.5 kg

Mass per unit length, p
m _ 2.5 kg 1.25

= —— =0.125kgm™?!
Speed, v = f f0125
1 Xt= 20 200 X t
o = =3 =
v 0.125

125
2x105

=20 X% ’ZSX
04><105

20x5 1

>t =20xX

0%5 [ax10f ~2x102 -2~ 0°°
(b)
According to question.
z—l =2 (given)
2

(where, f; = apparent frequency when velocity v,
is towards the observer and

t, = apparent frequency when velocity v, is away
from the observer)

Now, the apparent frequency of sound when
observer moves towards the source is given by

f, = (V_VVI) £, (D)
(symbols have their usual meanings)

Similarly, when observer moves away from the
source, apparent frequency is given by

v A
f, = (V+v1) fo ..(ii)
On dividing Eq. (i) by Eq. (ii), we get

n_(G5)h

v+ vy

vV—v;

(b)
According to question.

2= (given)
t

(where, f; = apparent frequency when velocity v,
is towards the observer and

t, = apparent frequency when velocity v, is away
from the observer)

Now, the apparent frequency of sound when
observer moves towards the source is given by

fi = (= v1) £, (D)
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(symbols have their usual meanings)
Similarly, when observer moves away from the
source, apparent frequency is given by

_ \4 .
f = (V+V1) fo - (i)
On dividing Eq. (i) by Eq. (ii), we get

f_1_ (v—vvl)fo vt
f, _( v

) f, V=V
v+v,

v+v
1=2:,'2v—2vlzv+vl

=

vV—v;

187

189 (b)
We have, w = 15m, k = 10t
1

=2 15ms
V—k— O IS

N 2T 2T 02
—1 = —= = 0.
k 10w m
Positive sign between kx and wt means wave is
travelling in negative x-direction.
(b)
We have, w = 151,k = 101t
1

190

=2 15ms-
V—E— O IS

2T 2T
SA=—=—
k 101

Positive sign between kx and wt means wave is
travelling in negative x-direction.

()

The frequency of reflected sound wave is

c+v
fr=f( )
cC—V

* No change in velocity occurs due to reflection of

;l(C_V) ;\r ;\(C_V)

=0.2m

191

Hence,

£
Ar
Ar

192 (a)

The frequency of reflected sound wave is
c+v

fo=f(=—)
c—vV

» No change in velocity occurs due to reflection of
sound wave.

c c(c+v) 1 1(c+v)
—_ == =5 — = -
Ar A\c—-v Ar A\c—-vVv

Hence,

193

194

195

196

197

198

199

200

cC—vV
Ar = (c + v) A
(b)
When wind blows at a speed w from the source to
the observer, take v —» v + w in equation,
vV + vy
f, = ( ) fO

vV — Vg

, vV+w+u
f =<—>f0
V+w—u
f v+w+u

.g_v+w—u

(b)
When wind blows at a speed w from the source to
the observer, take v — v + w in equation,

£ = (V+V°)f0

vV — Vg

, Vv+w+u
8 (AR P4

vV+w—u
f_V+W+u

'E_V+w—u
(a)
Phase difference, Ap = 2711 - Ax

2T % 1.25%x 1072 = 7.5 x
(/3)

(7 Vo = Vs = W)

(v vp=vs=1)

2T
or A= v Ax =
1072 m
Velocity,v=fA = 1000 x 7.5 X 1072 = 75 ms ™!
(@)
Phase difference, Ap = 27“ - Ax

L L -2 _

or )‘_Aq; Ax = (n/g)x1.25>< 107* =7.5%

1072 m

Velocity,v=fA = 1000 x 7.5 X 1072 = 75 ms ™!

(b)

Maximum particle velocity, (Vp)pmax = WA = 2mfA
=21 (250)(1072) = 5mms™?!

(b)

Maximum particle velocity, (Vp)max = WA = 2mfA
=2m (250)(1072) = 5ntms~ !

(b)

If n is the original (actual) frequency and n’ is the

frequency as it passes the stationary observer,

then

=n(or)
n" =n
v+ Vg

), (n") = 0.8n

S
S

£08=—"—
350 + V,

Solving we get, V; = 87.5 m/s

(b)
If n is the original (actual) frequency and n' is the
frequency as it passes the stationary observer,
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202 (a)

203 (d)

then

n’=n( v )
v+ Vg

!

S
—= Y=10.8
n <V+VS)'(H) "
Vs

£08=—>
350 + Vs

Solving we get, Vg = 87.5 m/s

201 (a)

We have, v o< VT
v =v15-v=122v

We have, v o< VT
v =v15-v=122v

Doppler shift in frequency does not depend upon
distance from the source to the listener.

204 (d)

Doppler shift in frequency does not depend upon
distance from the source to the listener.

205 (c)

When source and observer are moving relative to
each other, the frequency observed by the
receiver is different from the actual source
frequency. This effect is called the Doppler's
effect.

206 (c)

When source and observer are moving relative to
each other, the frequency observed by the
receiver is different from the actual source
frequency. This effect is called the Doppler's
effect.

207 (a)

A pulse of a wave train when travels along a
stretched string and reaches the fixed end of the
string, then it will be reflected back to the same
medium and the reflected ray suffers a phase
change of m( or 180°) with the incident wave and
wave velocity after reflection gets reversed.

208 (a)

A pulse of a wave train when travels along a
stretched string and reaches the fixed end of the
string, then it will be reflected back to the same
medium and the reflected ray suffers a phase
change of m( or 180°) with the incident wave and
wave velocity after reflection gets reversed.

209 (b)

At a given time (t = constant), the phase change
with position x. Phase change at a given time for a
distance Ax is

A —znxA
¢ = X Ax

210

211

212

213

214

215

As, the distance between two crests is A.

For distance A, the phase change is Ap = 2711 A=
2m

(b)

At a given time (t = constant), the phase change

with position x. Phase change at a given time for a
distance Ax is

2T
Ac|)=7><Ax

As, the distance between two crests is A.

2

For distance A, the phase change is Ap = Tﬂ A=

21

(9

For source, vg = rw = 0.70 X 2t X 5 = 22 ms™
Minimum frequency is heard when the source is
receding the man. It is given by

1

v
fmin = n<v+vs)
= X|——————— | =
1000 (352+22) 941 Hz
(9

For source, vg = rw = 0.70 X 2t X 5 = 22 ms~1

Minimum frequency is heard when the source is
receding the man. It is given by

\%
gring =T (V + VS>
000 (352 ¥ 22) 941 Hz
(b)
The velocity of a transverse wave,
and
N
v= oA
d x =
an \% 1@
= VvV X E

Because the velocity of wire depend on the radius.
So, transverse wave travels faster in thinner wire.

(b)
The velocity of a transverse wave,
and

T

T A

1
and vV X 7
= vt
R

Because the velocity of wire depend on the radius.
So, transverse wave travels faster in thinner wire.

)

. FT
Velocity, v = Y

™"
For diatomic gas,y = 1.4
and T =273K

yT =382

The velocity of sound through a diatomic gaseous
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medium.
_ |382R
V=™
216 (c)
v v = YT
Velocity, v = v

For diatomic gas,y = 1.4
and T =273K

yT =382
The velocity of sound through a diatomic gaseous
medium.
382R
Y™
217 (b)
k
V= |-
p
218 (b)
k
V= |-
p
219 (a)
Frequency heard by observer,
\%
f=300 ( ) =450 H
v—v/3 z
220 (@)
Frequency heard by observer,
f=300 ( ) =450 H
v—v/3 z
221 (a)
Height of the tower, h = 300 m
Initial velocity,u = 0
Acceleration due to gravity, g = 9.8 m/s?
Speed of sound in air, v = 340 m/s
Time taken by stone to reach the pond = t;
Using second equation of motion.
h = ut +gt?
> 300 =0+3x98t]
> oty = fm=7.825
9.8
Time taken by the sound to reach the top of the
tower,
t,=0=3%-088s
v 340
~ Total time, t =t; +t, = 7.82+0.88 =8.7 s
222 (a)

Height of the tower, h = 300 m

Initial velocity,u = 0

Acceleration due to gravity, g = 9.8 m/s?
Speed of sound in air, v = 340 m/s

Time taken by stone to reach the pond = t;
Using second equation of motion.

h=ut+%gt%
> 300=0+:x98t]

> ot = /3?:2 =7.82s

Time taken by the sound to reach the top of the
tower,
h _ 300

t,=-=>—=0.88s
v 340

~ Total time,t =t; +t, =7.82+4+0.88 =8.7 s
(a)
The speed of transverse wave along a wire is
given by
T
V= |—
1l
where, 1 = mass per unit length
= volume of unitlength X density
= area X density

T A T
. = _— = —
v Ap vZp

()
The speed of transverse wave along a wire is
given by
T
v= |—
u
where, 1 = mass per unit length
= volume of unitlength X density
= area X density

223

224

225

Frequency, f = fo (V;V") =103 (1 + %)
=105+ (gt =105 + (L)t

4
Slope of f-t line should be equal to %

4
o 202 6rV=300mst
30 v
226 (c)
Frequency, f = fo (V;VO) =103 (1 + %)

103 10%
=109+ 2 (g) = 103 + ()t

4
Slope of f-t line should be equal to %
4
a 201 5r v =300mst
30 %
227 (¢)
The particle velocity is maximum at B and is given
by

dy
It = (Vp)max = wA

. dx o)
Also, wave velocity, oV

So, slope, _ %

= kA
dx \
228 (©)
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The particle velocity is maximum at B and is given

. dx
Also, wave velocity, pri
dy

() _

So, slope, -

(b)
Let b be the speed of the engine relative to
observe at rest. Velocity of sound, v =350 m/s
Let n' = observed frequency, n = original
frequency,
Then we have

229

or n _ v
n_ v+b

ol

v

v+b

v=350m/s

3:0 =70m/s

o

n

5

= - =

6

5b =

= b=

(b)

Let b be the speed of the engine relative to

observe at rest. Velocity of sound, v =350 m/s

Let n’ = observed frequency, n = original

frequency,
Then we have

230

231 (b)
Phase, Ap = 2 Ax = A = () (0.8) = 3.2m

=~ Velocity of wave, v =fA = 120 X 3.2 =

384 ms™?!

(b)

Phase, Ap = 2" - Ax = A = (=) (0.8) =32m
=~ Velocity ofwave v=fA= 120 X32=

384 ms~!
233 ()

232

2‘]‘[ 2T

A 60
2T
and w = vk = (360) (%> =12n

~ y=0.2sin2n (6t - i)

60
234 (c)
2T

2T
A 60
21
and w = vk = (360) (%) =12n

.y = 0251n2n(6t——x)
60
235 (a)

When source is approaching the observer, the
frequency heard,

( \ ) ( 340 ) 1000
= X =|—| X
M=\ =v,) "= 320-20
= 1063 Hz
When source is receding, the frequency heard,

\%
nr=< )an )><1000:94
vV + vg

= n,:n.=9:8
V+vs

(340 + 20

340+20 _ 9

340-20 8

Alternately, % =
t

236 (a)
When source is approaching the observer, the
frequency heard,

—( v )x —( 340 >><1000
M=\ =v,) " "= 340-20

= 1063 Hz
When source is receding, the frequency heard,

V= Vg

\ 3
= Xn=(——|%1 =94
fir (v n vs) " (340 T 20) 000=9
= n,: nt =9:8
Alternately, Aty 340+20 3
vV — Vg 340-20 8
237 ()
As,v x /T
T, v
$ — —_—
1 v
Vz)
=>T,=T
2= 11 <V1
=T, =273x4=1092K
238 (¢)
As,v < T
T, v,
T, vy
V)2
=>T,=T ( )
Vi
=T, =273 x4 =1092K
239 (a)
Frequency,n’ = n (V _VV )
vV — Vg
=> AN =2A
(=)
330 — 60
= Wavelength, A’ = 120 (W) =98 cm
240 (a)
Frequency,n’ = n (V _VV )
vV — Vg
=> A=A
(=)
330 — 60
= Wavelength, A’ = 120 (W) =98 cm

241 (d)
Apparent frequency, f’ = f(v - )
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= (1) (c—g5;) = 10KHz

242 (d)
, \
Apparent frequency, f' = f (V_ - )
=(1) (L) = 10kHz
v—09v
243 (b)

The number of waves present in a unit length of
the medium is known as wave number. The SI
unit of wave number is m~1.

244 (b)
The number of waves present in a unit length of
the medium is known as wave number. The SI
unit of wave number is m™.

245 (c)

) 1
Period = —
n
Time required for x vibrations,
X
t=—
n

Distance travelled by the wave,

xV
Vt=—
n
246 ()
1
Period = —
n

Time required for x vibrations,
X

t=-
n

Distance travelled by the wave,

xV
Vt=—
n
247 (d)
Wavelength, A = - 330 _ 1m
n 350

Also, path difference (Ax) between the waves at
the point of observation is AP — BP = 25 cm.

Hence, phase difference, Ap = 27“ (Ax) = ZTH X
) -

100/
- A V(@)? + (az)?

=./(0.3)2 4+ (0.4)? = 0.5 mm
(d)

Wavelength, A = y_30_ 1m
n 350

Also, path difference (Ax) between the waves at
the point of observation is AP — BP = 25 cm.

Hence, phase difference, Ap = 2711 (Ax) = ZTH X

I o2

248

249

250

251

(%) =3
= A = vV (31)2 + (32)2
=4/(0.3)? + (0.4)? = 0.5 mm
(9

Speed = nA = n(4ab) = 4n X ab

(a0=3)
Soa —4

Path difference between b and e is ?.

So, the phase difference = 2711 X path difference
_m 3 _3n

AT a2
(©
Speed = nA = n(4ab) = 4n X ab

( ab = %)

Path difference between b and e is %

So, the phase difference = 271[ X path difference
— 2w 3A _ 3n

AT 4 2
(a)
, <V+v0>
vi=v
\%
—V(1+7)
v =2v
— MY
2V—V(1+V)
\%
2=1+—
\%
.'.V—0=]_
\%
Vg =V
(a)
, <v+vo)
vi=v
\%
—V(1+7)
v =2v
2V=V(1+—0)
v
2=1+—
\%
Vo _
\%
Vg =V
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253

254

255

256

257

258

(d)
Comparing the given equation with the standard
form

— Asi (21‘[t+2‘lTX) .
y=Asin\==+—57) wege
2‘1‘[_1021'[_1
T '}l)\_
Andv=2=22_10ms?

T 1
(d)

Comparing the given equation with the standard
form

— Asi (21‘[t+2TEX) "
y = Asin{— ) wege
2‘1‘[_1021'[_1

T A
Andv=2=2_10ms?

T 1

(@)
f=220Hz,v=330m/s
v=fA

v 330 3

£ 220 27"

Distance travel by 80 vibrations is

3
80 Xx—==120m
2
(a)
f=220Hz,v=330m/s
v=1fA
v 330 3
f-220 2

Distance travel by 80 vibrations is
3
80 x 5= 120 m

(d)

Path difference, Ax = 50 cm = % m

~ Phase difference, Ap = 2711 X Ax

2n 1
= = — X ==
b= xz=m i
Total phase difference = m — g = ?ﬂ
2m
= A= \/az +aZ+ ZaZCOS<?) =a
(d)

Path difference, Ax = 50 cm = % m

=~ Phase difference, Ap = 2711 X Ax

R _21‘[X1_
b=Tx5z=T

259

260

261

262

2T

Total phase difference = m — g =5

2T
= A= \/az + a2+ 2azcos<?> =a

(<)

Velocity of sound, v, = % =c
(1)

Y=1+5=52 Vi :JY%:\@
(i)

From Egs. (i) and (ii). we haves

Vsound = EC

(0

Velocity of sound, vy, = \/% =c
(1)

Y =1+3=22 Vi =\/T§=\/§
(i)

From Egs. (i) and (ii). we haves

Vsound = 3 c
(b)
If t is the time taken by the stone to reach water
surface; then we have

1
:—t2
S 2g
) 2s 2XxX80
te=—-= =16
g 9
~t=4s

Total time = 4.25 s

=~ Time taken by the sound to travel from the
surface of water to the top of the well is

t' =0.25s

80
-~ speed of sound v = 025 = 320m/s

(b)
If t is the time taken by the stone to reach water
surface; then we have

1
=—t2
S 2g
) 2s 2x80
te=—-= =16
g 9
~t=4s
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Total time = 4.25 s

~ Time taken by the sound to travel from the
surface of water to the top of the well is

t'=0.25s
=~ speed of sound v = 025 = 320m/s
263 (¢)
Sound level, L. = 10log;, (%), where [, =
10712Wm™2
. 1, 1y .
Since, 40 = 10 log1o (—) = = =104 (D
0
Also, 20=10logy () = 2 =102 (ii)
1, r?
2—102=2
0 ¥
= r3=100r? > r,=10m (v =1
m)
264 ()
Sound level, L = 10log;, (%), where [, =
10~ 12Wm™2
. 1y 1y .
Since, 40 = 10 log1o (—) = = =104 (D
lo lo
Also, 20=10logi (i) = 2 =102 (i)
lo Iy
L2 _ 102 = ri
o h rs
= r3=100r? > r,=10m (~r1 =1
m)
265 (@)
v v
Npefore = (V — VC) -nand Nafter = (V T VC> ’
. Dpefore — E — (V + VC)
Nafter 9 V= V¢
= =—
Ve =10
266 (a)
v
Npefore = (V N VC) -nand Nyfer = (V T VC> )
. Dpefore _ E _ (V + VC)
Nafter 9 V—=yVc
= =—
e =10
267 (c)

In a transverse wave, the particles of the medium
vibrate about their mean positions in a direction
perpendicular to the direction of wave
propagation.

270

268

269

YA
I Wave
0 [ \—
P 90 > X
.2
‘g \/ K
A

. N d

Here, the particle velocity is given by d—i’ and wave
N d

velocity is given by d—)t(.

Hence, the angle between particle velocity and

wave velocity in a transverse wave is g

(9

In a transverse wave, the particles of the medium

vibrate about their mean positions in a direction

perpendicular to the direction of wave

propagation.
YA

Wave

90° /\_’; X
NN

Here, the particle velocity is given by

Particle —»

d
2 and wave
dt

e dx
velocity is given by pre
Hence, the angle between particle velocity and
wave velocity in a transverse wave is g
(9
Speed of sound in air, V=40 km/h
Speed of source, V; = 40 km/h ?
Speed of wind, w = 40 km/h
Frequencey emitted by source, f =580 Hz

- W
—» V Hill
— Vg
S A 0
1 km

Frequency recelved at hill,

f = (V-l-W—VO)_ 80(1200+40_0>
o \vtw-V,/) 1200 + 40 — 40

=599.33 Hz = 600Hz

(<)

Speed of sound in air, V=40 km/h
Speed of source, V; = 40 km/h ?

Speed of wind, w = 40 km/h

Frequencey emitted by source, f =580 Hz
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— W
— V Hill
— Vs
S A O
1 km

Frequency recelved at hill,
v+w-—V, 1200+ 40—-0
£ = f(—) - 580( )

v+w-—V, 1200 + 40 — 40
=599.33Hz = 600Hz
271 ()
Both the listeners, hears the same decreased
frequencies.
272 (c)
Both the listeners, hears the same decreased
frequencies.
273 (b)
2T
Coefficient of t _
Speed of wave = Coefficient of x - ng =50 ms
274 (b)
2T
__ Coefficientoft _ 502 _ —
Speed of wave = T °§ =50 ms
275 (b)
General equation of plane progressive wave is
given by
y = asin(kx + wt) (1)
Given equation,
y = 0.0015 sin(62.4x + 316t) ...(ii)
Comparing Egs. (i) and (ii), we get
k =624
Z—H =624
T =62
length A = —% — 0.1 unit
= Wavelength, =e2a O
276 (b)
General equation of plane progressive wave is
given by
y = a sin(kx + wt) (D)
Given equation,
y = 0.0015sin(62.4x + 316t) ...(ii)
Comparing Egs. (i) and (ii), we get
k =62.4
2_11 =624
=62
length, A = — — 0.1 unit
= Wavelength, =22 u
277 (b)
The frequency of the reflected sound heard by
man,
= f(—) = 480 (=
- (v - vs) B (330 - 20)
= 5109 Hz
=510 Hz
278 (b)

1

1

279

280

281

282

283

284

The frequency of the reflected sound heard by
man,

£ —f( v )—480( 330 )
o \v—-vg/ 330 — 20
= 5109 Hz
= 510 Hz
(b)
A_v
A c
L=V o 100X10° e 1o
¢’ 3x108 o
(b)
)\_V
A
AA—VA—100X103x5700—190A
2 A= AT 3108 -
()
_ |YRT
Fromv = v
Av_l(AT)
v 2\T

(a)
_ [rrr
Fromv = v
Av_l(AT)
v 2\T

Av 100 1 (1) 100
= —X =-|=z)X

v 21 T )
(a)

The perceived frequency heard by the observer
depends upon the relative motion between
observer and source. If the source and observer
are approaching each other, then velocity of the
source vy is positive and velocity of the observer
Vv, is negative, the perceived frequency will be
higher than the original.

Perceived frequency is given by

n"=n (V . VO) [ n' = nv—_ (=Vo)
vV — Vg

vV — Vg
Here,v =340 ms™1,vy = 20 ms™?!

20 ms~1,n = 240 Hz

» Vs =

Hence,
, 340 + 20
no= (340 — 20)
= 240 x22% = 270 Hz
320
(a)

The perceived frequency heard by the observer
depends upon the relative motion between

observer and source. If the source and observer
are approaching each other, then velocity of the
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285

286

287

288

289

290

291

source vy is positive and velocity of the observer
vy is negative, the perceived frequency will be
higher than the original.

Perceived frequency is given by

vV — Vg vV — Vg
Here,v =340 ms™1,vy = 20 ms™1,vg =
20 ms~1,n = 240 Hz
Hence,
" — 240 (340 + 20)
340 — 20
=240 x 222 = 270 Hz
320

1

(0

- RT
Velocity of sound, v = Y

S Orv TY/2 For small

percentage change,

% decrease in v = %(% changeinT) = %(1%) =
0.5%

(0

- RT
Velocity of sound, v = Y

S Orv T1/2 For small
percentage change,

% decrease inv = %(% changein T) = % (1%) =
0.5%

()

Sound level (in dB) = 10 log;, (i)
Here, [, = 10712Wm™2

-8
=~ Sour level = 10 log;, %

—-12
(<)
Sound level (in dB) = 10 log;, (i)
Here, [, = 10712Wm™2
2x1078
= Sour level = 10log;o 5=z = 43dB

(9

Speed of the wave, v = \ﬁ = f 80 — =40ms™!
H 5x10

=~ Power, P = %prAZSV

=43 dB

pS =

1
= SHETHPVA? (< pS=W)

1
=X 5% 1072 x (2m X 60)? X 40 x (0.06)?

=511W
(©)

Speed of the wave, v = \/E = ’L_z =40 ms™?
il 5x10

- Power, P = %pszZSV
1
=3 u(2mf)?vA2 (-

1
=5 5X 1072 x (21 X 60)? X 40 x (0.06)?
=511W
(d)

pS =p)

292

293

v
- =
5

When observer moves towards the stationary
source then

_ (v + vo) _ (320 + 64) _ <384>
U )T U200 )T B20)"
n' 384

n 320
Hence, percentage increase

Given:v, = Vo = < = 64 m/s

(n - n) _ (384 — 320 o 100) %
n /~\ 320 °
= (64 X 100)0/ = 20%
~\320 R
(d)
. v 320
Given:v, = < = vy = = = 64 m/s

When observer moves towards the stationary
source then

_ (v + v0> R (320 aF 64) _ (384)
"=UTn )T UTe20 /T (320)"
n’ 384

n 320
Hence, percentage increase

(=n) (384 ~320 100) ”
n 320
= (ﬁ x 100)% — 20%
320
(b)

Here, w = 100, k = 0.4

294 (b)

295

. ® _ 100w _ 1000 _
Wave velocity,v=—=——=—=250ms™!
kK o4m 4
Here, w = 100 t, k = 0.4
. ® _ 100w _ 1000 _
Wave velocity,v=—=——=— =250 ms™!

k ~ 04m 4
()

Here, bat is a source of sound and the wall is
observer at rest.

=~ Frequency of sound reaching the wall, f' =

vf .
v (D)
where, v is the velocity of sound in the air and v
is the velocity of source.

On reflection the wall is the source of sound of
frequency f' at rest and bat is an observer

approaching the wall.
-~ Frequency heard by the bat,
n_ fv+vy) _ - (v+vp) . .
" = =y [using Eq. ()]
=90 x 10% (2222
,  \330-4
= X X33% _ 922 x 103 Hz
326
296 (c)

Here, bat is a source of sound and the wall is
observer at rest.
= Frequency of sound reaching the wall, f’ =

vf (D)

V—Vg

Page |59



where, v is the velocity of sound in the air and v
is the velocity of source.

On reflection the wall is the source of sound of
frequency f' at rest and bat is an observer
approaching the wall.

=~ Frequency heard by the bat,

£ = f(v+vg) _ o (V+vg)
- v - (v—-vyg)

= 90x10° (555)

3
= 20x107 X334 _ 95 9 x 103 Hz

[using Eq. ()]

Va — Vp
Vo Vo

299 (d)
Speed of transverse waves is given by

T
V= |—
m

Where T is the tension and m is mass per unit
length

For thinner wire m will be small, hence speed will

be greater.

300 (d)
Speed of transverse waves is given by

’T
V= |—
m

Where T is the tension and m is mass per unit
length

For thinner wire m will be small, hence speed will

be greater.

301 (a)

X

The given equation is, y = 8 sin [‘IT (1—t0 — Z) +
g] moO

= 8 sin [ZTI (Z—to—g) +§]m (1)

The standard equation is,
y=Asin2n(z-2+¢) ...(if)

Now, comparing the given Eq. (i) with standard

Eq. (ii), we get

Wavelength, A = 8 m

302 (a)
. . . . t X
The given equation is, y = 8 sin [T[ (E — Z) +
E] mO0
3
. t X T )

=8sin[2n(-—2) +3|m ()

The standard equation is,
y=Asin2m (- X+ ¢) (i)

Now, comparing the given Eq. (i) with standard
Eq. (ii), we get
Wavelength, A = 8 m
303 (d)
Phase difference,

2T
Ap = e Ax = k(Ax) = k(vt)

Here, vt = distance travelled by insect in given
time interval.
or A = (20m)(5x 1072 x 5) = 5m
304 (d)
Phase difference,

2T
Ap = e Ax = k(Ax) = k(vt)

Here, vt = distance travelled by insect in given
time interval.
or Ap = (20m)(5x 1072 x 5) = 5m

305 (b)

We have, 5.5 =5 (HTVA)

(when sitting in moving train A )
Va 1

or 7 = E (1)
o (V+Vp
and 6 = 5( n )
(when sitting in train B )
Vg 1 "

or v =z ..(ii)
From Egs. (i) and (ii), we have,

VB

B_9

va

306 (b)

We have, 5.5 =5 (HTVA)

(when sitting in moving train A )

va_ 1 -
or =T (1)
_ V + VB
and 6=5 (—1 )
(when sitting in train B )
vg 1 ..
or — == ..(ii)
v s
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From Egs. (i) and (ii), we have,
Y8 _ 9
va

307 (d)

Speed of sound v « VT

vi [Ty [300 |30
v, T, 310 31
Time taken is given by

t=—
v

t, vi |30

t, v, 31

o g 30

1= 31mln
308 (d)

Speed of sound v « T

vi [Ty [300 [30
v, T, 310 31
Time taken is given by

t=-—
\'%

t, vy 30
BNES

30
311’1’111’1

1 vy

t1:

309 (d)

Frequency heard by observers, f; = f (34(3)4_034)

_ ( 340
and 2 =/ \550-17
32319
fa= 30 18
310 (d)

)

Frequency heard by observers, f; = f (34?_034)

_ ( 340
and fo=f 340 — 17
32319
2730 " 18
311 (d)

)

w15 = L
T 273

" 2.25 = L
Tt 273

~ T, =2.25x% 273 =614.25 K = 341.25°C
= 341°C

312 (d)

Vo |2
vi T
’ T,
~15= |—=
273

" 2.25 = T

Tt T 273

~T, =2.25x 273 = 614.25 K = 341.25°C
= 341°C

313 (a)
When source of sound moving towards to
stationary observer.

Apparent frequency, n, =n (U vv )
— Vs

Hence, the wavelength of sound received by him
decreases while frequency increases.

314 (a)
When source of sound moving towards to
stationary observer.

Apparent frequency, n, =n (v fv )

Hence, the wavelength of sound received by him
decreases while frequency increases.

(a)
Phase difference, Ap = 2711 - Ax

315

=2 Ab=kXAx=1x05=
316 (a)
Phase difference, Adp = 2711 - Ax

N A

= Aq)=k><AX=T[><O.5=g
317 (¢)
As, \' =%%c
0.2¢ = %(4><A:07)C

Av =1.6 X 107 Hz
As, the rocket is receding away.

Page]6l



vV=v—Av=4x10" — 1.6 x 107

=2.4x107 Hz
318 (¢)
As, vV = lﬂc
21 v Av
0.2c = E—(4X107)c

Av =1.6 X 107 Hz
As, the rocket is receding away.
vV =v—Av=4x107 — 1.6 x 107
= 2.4 x 107 Hz
319 (a)

Speed of sound in a medium is independent of
pressure.

()
Speed of sound in a medium is independent of
pressure.

()
The given equation of SHM wave is
y = 0.03sinm(2t — 0.01x) m
= 0.03 sin(2mt — 0.011x) m
Comparing it with general equation, we get
y = a sin(wt — kx)

2T
where,sz:H\:ZOOm

320

321

The phase difference between two particles is
given by
Ap = kx =2 xx
Here, x=25m
Substituting thzeﬂ values of x and A in Eq. (i), we get
Ad = 1@ X 25

= —rad
4

®

322 (o)
The given equation of SHM wave is
y = 0.03 sinm(2t — 0.01x) m
= 0.03 sin(2mt — 0.011x) m
Comparing it with general equation, we get
y = a sin(wt — kx)

2T
where,k=7=>7\=200m

The phase difference between two particles is
given by
Ap = kx =2 xx
Here, Xx=25m
Substituting the values of x and A in Eq. (i), we get
Ap =~ x 25

T
= —rad
4

®

323 (d)

km
n=1152Hz, Vg = 72T =20m/s

1152 x 340
340 + 20

(el)-
TENvrv) T

_ 1152 x 340

= 1088
360

324 (d)

km

h

1152 x 340
340 + 20

n=1152Hz,V, =72 20m/s

(e)-
TENvrv) T

_ 1152 x 340

= 1088
360

325 (¢)
; — 10~ 4qi _x
Given,y = 107*sin (100t 10)

Comparing it with the standard equation of wave

motion

Y= Asi <2nt 211) X

= ASIn ? —TX , we ge
211_100 T_21T_T[

T % T 100 50°

ZTr_l

A 10

or A= 20T

dvelocity, v = & = 22" _ 1000 ms-1
an ve0C1ty,V—T—T[/50— ms

326 (c)
Given, y = 10~*sin (100t — =)
Comparing it with the standard equation of wave

motion
V= Asi <2nt 211) "

= A SIn ? —TX , we ge
21‘[_100 T 2T _m

T % T 100" 50°

ZTr_ 1

A 10
or A= 20T

dvelocity, v = & = 22" _ 1000 ms-1
an Veoc1ty,v—T—n/50— ms
327 (d)

_ \%
nl_nV—Vs

_ \%
T2 =0y Ly,

' _ [ \' \' ]
TR =TT TV,

V+V,— V4V
=n
V2 — V2

328 (d)
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329

330

) _ [ \' \% ]
B (T A )

V[V+VS_V+VS]
=n
V2 — V2

2nVVg
vz —V2

(0

Given, wave equation, y = a sin 2n(bt — cx)
Comparing the above equation with the general
equation of the progressive wave which is given
as

y = Agsin 2T (f - E) , we get

A

Frequency, f = b, wavelength, A = %and
amplitude of the wave, A; = a

As we know that, the maximum velocity of the
particle,

Vinax = Apw = a X 2mb (D)
Wave velocity, viyave = fA

b .
= Vwant = 7 ..(ii)

It is given that
Vmax = 2Vwave
So, by substituting the values from Eqgs. (i) and (ii)
in the above relation, we get
azmb = 2%
1

aT

(0
Given, wave equation, y = a sin 2n(bt — cx)
Comparing the above equation with the general

equation of the progressive wave which is given

as
y = Agsin 2T (ft S E) , we get
A

Frequency, f = b, wavelength, A = %and

amplitude of the wave, A; = a
As we know that, the maximum velocity of the
particle,

Vinax = Apw = a X 2mb (i)
Wave velocity, viyave = fA

b .
= Vwant = 7 .. (11)

Itis given that

Vmax = 2Vyave

So, by substituting the values from Egs. (i) and (ii)
in the above relation, we get

az2mb = 2E
C

331 (c)

At given temperature and pressure, v

\% 4
:}—1: &: —=2:1
Va P1 1

332 (c)

At given temperature and pressure, v

\% 4
:}—1: &: —=2:1
\¥) P1 1

333 ()
Given, speed the wave, v = 60 ms™},

Frequency of the wave, v = 1200 min~
1200 _ 55 -1

60
Wavelength, A = % = % =2>A=3m
334 (c)
Given, speed the wave, v = 60 ms™1,
Frequency of the wave, v = 1200 min~
1200 _ 50 (-1

Je

1

NG

1

1

60
Wavelength, A = % = % =>A=3m
335 (d)
Compare the given equation with the standard
equation of wave motion,

= Asin[en(z-3) +]

y = Asin|2n T3 13

where, A and A are amplitude and wavelength,
respectively.

Amplitude, A = 3 m
Wavelength, A = 10 m
336 (d)
Compare the given equation with the standard
equation of wave motion,

- asinfen(g—5) ]
y=Asin2n|z—>]+7

where, A and A are amplitude and wavelength,
respectively.

Amplitude, A = 3 m
Wavelength, A = 10 m
337 (a)

When source is nearest to 0, i.e. at A, detector will

receive that frequency which was emitted by
source sometime betore. Let source is now at P
and sound takes time t to reach from P to O.

S ve=170m/s A S

i)"\)ﬁ

PO = vt = 340 t,PA = vst = 170 t
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338

339

340

341

PA 170t 1

PO 340t 2
Frequency received at O.

- cos©

340
170

\%

f' = f(—) =1200
v — vgcos 0

= 1600 Hz
(a)
When source is nearest to 0, i.e. at A, detector will
receive that frequency which was emitted by
source sometime betore. Let source is now at P
and sound takes time t to reach from P to O.

S vi=170m/s A S
P g : Q
1200 m
d
PO = vt = 340 t,PA = vst = 170 t
v cosn L PA_170t 1
T ST Tp0 T 330t 2

Frequency received at O.

£ = f( ” ) _ 1200 —22
~ \v—vscos8) _ 170
= 1600 Hz
(d)
The currentin an L. — C — R circuit is given by

\%

i= -, where w = 2nf

o+ -2

Thus, i increases with an increase in o upto a
value given by,
W = W, i.e.atw = w., we have
1 1

L:—:> —_——_—
r T T e T LG

Hence, i, = gat W = W

At w > w,, i again starts decreasing with an
increase in w.

(a)

Reactance of the coil or inductive reactance is
given as X = wL = 2nfL

where, f is frequency.

Given, X;, = 50Q and f = 50cps

_ X, _ X, _ 50 1

T T Znf 2mx50  2x314 0.16H

(9]
Power factor of an AC circuit containing L, C and R
connected in series is given by

342

343

R

cosd =

2
2 _L
R? + oL — —|

When an additional capacitance C is joined in

parallel with capacitor C, then it makes power

factor of circuit unity. i.e.
R

JRZ + (u)L - ﬁ)z

1
SCH+C =——
w?L

cosp=1= =1

- b= ——
CLE o+ o)

, 1-w’LC
= C' = T
()
Given, E = 4 cos 1000t
E = Eyjcos wt
From Egs. (i) and (ii), we get
Peak value ofemf, E; =4V
Angular frequency, w = 1000 Hz

Now, peak value of current is
Eo

/RZ + X2

Eo
Putting E; =4 V,R =40Q,» = 1000 Hz,L = 3mH
=3x1073H
we get, ip = 0.8A
(d)
Given, V = 200v/2sin(100t)V ..(D)
Capacitance of capacitor,C = 1uF = 1 X 107 F
The standard equation of voltage of AC is given by
V = Vysin wt ..(ii)
On comparing Egs. (i) and (ii), we get
V, = 2002
w =100

We know that, i, =

(D)
(i)

. _Eg
lgp =7 =

Vrm S

Xc

Vv

But V., = \/_%

. Vo

Irms = \/E—X
C

VowC 1

e = (o= 5g)

200 X V2 x100%x1x10°°
V2

ims = 20X 1073 A =20 mA

lrms =

344 (c)

Here, phase difference in R — L. — C series circuit
is given as,
XL —Xc

R

tang =
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345

346

347

348

349

When L is removed, then ¢ = g

X T
~tan¢ = EC = Xc =Rtan¢ = Rtan§ =+3R
When C is removed, then ¢ again found to be g

X m
. tan ¢ :FL=>XL =Rtan¢ = Rtan§=\/§R

Hence, power factor, cos ¢ = R___ R
P ’ 7 JX-XOr+RE
R R
J(@R —V3R)% + R?

()
The phase difference between instantaneous
value of i and V is

T m, ™

i 2=z

Hence, current leads the voltage by 90°.

(9]

The full cycle of alternating current consists of
two half cycles. For one-half, current is positive
and for second-half, current is negative
.Therefore ,for an AC cycle, the net value of
current average value, Hence, the alternating
current cannot be measure by DC ammeter.
()

For series L — C — R circuit,
V= \/vﬁ + (Vi — V)2

=/(80)% + (40 — 100)% = 100 V
(d)

As,Z = /RZ + X2 = \/RZ + (2mfL)2

Also, i = %and P = i2R

When iron rod is inserted, then inductance L of
the coil increases which increases impedance Z
and consequently, current i and power P of the
circuit ' decreases. So, brightness of bulb
decreases.

(9

Equation of alternating current is given as

i =1; coswt + i, sinwt (1)
Let, iy = Asind (i)
and i, = Acos¢ ..(iii)

From Eq. (i), we have
i =Asin¢ coswt + A cos ¢ sin wt
= Alcoswtsind + sinwtcosd ]
i =Asin(wt+ ¢) ..(iv)
Squaring and adding Egs. (ii) and (iii), we get
i2 +i3 = A%(sin?p + cos?p) = A2 = A =

1
[if + i3]z

350

351

352

353

From Eq. (iv), we get
1
i = [i? + i3]z sin(wt + ¢) (V)
Comparing Eq. (v) with equation, i = i, sin(wt +
d), we get

1
im = (1% + i%)E

C i (124i2)"7
Irms = ﬁ - T
(a)

Given, inductance, L = 0.01H, resistance, R = 1Q,
voltage, V = 200 Vand frequency, f = 50 Hz
Impedance of the circuit,

Z = [R% + X2 =/R? + (2mfL)?

= /12 + (2 X 3.14 x 50 x 0.01)2

Z =+10.86 = 3.30Q
. oL 2nfl. 2x3.14 x50 x 0.01
M= p =R = 1
=9.14
¢ =tan"1(3.14) = 72°
72X T
180
Time lag between alternating voltage and current,

At_q)_ 721 1
T w 180 x2mx50 250
(@)

Given, i, = 5V2 A
Root-mean-square-value of current,

i, 5V2
irms === 5A
V2o V2
(o)
Given, C = 15uF = 15 x 107® F,V = 220 V and
v =50 Hz

Capacitive reactance X¢ =

1
21(50 Hz)(15X1076 F)

(a)

The reactance X;, of the inductance at 200 Hz is
120Q.

As, X =wL =2nvX L

XL 1200 3

2w 2mx 20051 10m0

If X{ denotes the reactance of the same
inductance at 60 Hz, then

X, = w'L=2nv'L

Phase difference, ¢ = rad

S

2mvC

= 212Q

>L=

3
= Xy, = (2n X 60) (m) = 36Q

If i,y s the current that flows through the
inductance, when connected to 240 V and 60 Hz

power line, then

v, 240V
fms = % = =6.66A
L
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354 (b)

355

356

357

358

359

For high frequency, capacitor offers less

. 1
resistance because, X « -

(d)
Given, R = 12 Q) and X, = 5Q

~ Impedance, Z = /(12)? + (5)%? = 13Q

The impedance triangle is as shown below

XL

R

. R
From this triangle, cos 6 = 7

- 0=cos"(3)
= Cos 7

_ 1 (12)
=cos™" (13
(b)
Reading of ammeter
Erms _ EowC
Xe W2
~200v2 x 100 x (1 x 107°)
V2
=2x1072A=20mA
(<)

Here, rms voltage, V., = 220 V

= lrms =

. 4 __ Peakvoltage E
Using the relation, Vs = —% %
Hence, peak value of AC voltage Vp = 220v/2V

(b)
Given,C =50 pF =50 x 107 °® F

V = 220sin (50t) (1)
But we know that,
V =Vpsinwt (i)

On comparing Egs. (i) and (ii), we get

Vo =220V, w =50rad/s

The capacitive reactance of the circuit is given by
1 1

e = oc T 50x50x 10-¢

The peak and the rms values of current in the

circuit are given as,

C_Vo_220_11_
=X Ta00 20

()

= 400Q

1
The resonant frequency, v, =

2m/LC
1
= Vy X ——
0 \/E
If inductance and capacitance both are doubled,
then

1 1

Vo = 2 (21’[@)

So, the resonant frequency will decrease to one-

half of the original value.
360 (b)
The value of current, i, =
(a)
The value of voltage and current at that instant
are Vj,sin wt and i, sin wt.
(d)

R
Power factor, cos ¢ = r

I
vz
361

362

If R is constant, then cos ¢ « %

1
.Zl_cos¢2_;_
“Z, cosdp, 1 2
2
$22:221

.. Percentage change = % x 100 = 100%
1

(d)
2
As power consumption,ie.P=VI= P = %

363

So, brightness o« Py cumed & % for bulb, Ry¢ =
Rpc.
So, brightness will be equal in both the cases.

364 (b)
Inductive reactance, X;, = wL = X x w
Hence, inductive reactance increases linearly with
angular frequency as shown in graph (b).

365 (b)
AC measuring instrument (AC ammeter and
voltmeter) always measures rms value.

366 (c)
Given, C = 36uF = 36 X 107° F, V.,c = 240 V and
v =50Hz
Capacitive reactance,xg =

881

1
2mvC  2mX50X36X10~6

Vims __ 240V

The rms current, i, = Xc se0 = 2.73A
The peak current, iy = V2i,ns = (1.414)(2.73 A)
=385A
367 (d)
Current corresponding to inductive circuit,
v _ Vv . 1

= 7 = oL Linductive X ;

(1)
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368

369

370

371

Similarly, for capacitive circuit icapacitive X @
..(ii)
When frequency of AC is increased,
from Eq.(i), ijpquctive decreases
from Eq. (ii), icapacitive inCreases
(@)
Current in L — C — R series circuit,
\Y

IR (X0

where, V is rms value of current, R is resistance,
Xy, is inductive reactance and X is capacitive
reactance.

For current to be maximum, denominator should
be minimum which can be done, if

X =X¢

This happens in resonance state of the circuit, i.e.

L=—
® wC

1
orL=—

=c (1)
Given, w = 1000 s71,C = 10uF
=10x 107 F
Putting the above values in Eq. (i), we get
1
(1000)? x 10 x 10~°
= 0.1H = 100mH
(b)
Using Kirchhoff's rule in given figure,

\ Ldi—O
dt

where, the second term is the self induced emfin
the inductor and L is the self-inductance of coil.

(d)

T
The current takes B seconds to reach the peak

L=

value, where T is the time period.
Comparing it with standard equation i = ipsin wt,
we get

T 1
w=—=200m=>T=—5s

T 100
~ Time required to reach the peak value
1
=T/4=——s.
/=300 S
(d)

Given, inductance of a coil, L = 2H

Reactance of coil, when it is connected to AC
source,

X ac = ﬁ ( where, w = angular frequency )
X = i
For DC source, inductor coil behaves as pure

conductor. hence (X;,)pc = 0.

372

373

374

375

376

1
. Xuac _ ze
(Xi)pc 0

()

» Angular frequency at resonance, w =

= oo(at infinity)

1 .
= (i)
According to question, when inductor's
inductance is made 2 times and capacitance is 4

times, then

. 1 _( 1 ) 1
® T VILxac \2v2/Vic
[from Eq. (i)]

22
(a)
Given,L = 8mH = 8 x 1073H,

C=20uF =20 X 107°F,R = 44Q and Vs =
220V

Angular resonant frequency of series L — C — R
circuit,

1 1
w = =

7 JVIC V8x103x20x10-°
= 2500 rads—!

VimsV2Z _ 220v2
R 44

Resonant current = V, /R =

5V2A

(b)

The instantaneous voltage through the given
device,

V =80sin100mt

Comparing the given instantaneous voltage with
standard instantaneous voltage

V =V,sinwt,wegetV, =80V

where, V, is the peak value of voltage.
Impedance, Z = 200

V 80
D=2=44A
Z 20

Effective value of current (root-mean-square

Peak value of current, iy =

value of current)

: ig 4

Irms = == 7= = 242 = 2.828A

(9

Phasor diagram of R-L-C series circuit is shown in
figure

v, A

(Vi-Vo)

-
¥

Ve VR Voltage axis

)
VZ = VE + (V, — V)2
(d)
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377

378

379

380

381

Since, alternating voltage, V = 220sin(100mt) is
connected with 201 resistor only, hence equation
of alternating current is

i =iy sin(100mt)

Peak value to rms value means current becomes
1//2 times.

If t be the time taken by current to change from its
peak value to rms value, then from equation of
current,

i =iy sin(100mt)

lm
— = i, sin(100mt)
\/E m (
1
= — = sin(100mt)
V2

= sin (g) = sin(100mt)

I 100t = t 1 2.5x 1073
= — = = = — = Z.

4 T 400 ° >
(a)

DC currents does not change direction with time.
But voltages and currents that vary with time are
very common.

(d)

Current in the series,

L — C— Rcircuitis givenbyi = V7m -sin(wt + ¢)
. Vi
TR T (Ko - X2
and i = ipsin(wt + ¢)
(d)

When a circuit contains inductance only, then the
current lags behind the voltage by the phase

sin(wt + ¢)

difference of% or 90°
While in a purely capacitive circuit, the current
leads the voltage by a phase angle ofg or 90°.

In a purely resistive circuit, current is in-phase
with the applied voltage.

)

In L-R circuit,

Impedance, Z = ’RZ + X?

Here, X;, = wL = 2nfL

o Z =+/R% + 41?212
(©
V=V,sinwt = VrmS\/E sin wt
1
Aftert = —— s,
er 720 S

V = 1202 sin 2mvt

1
= i X X ——
120v2sin2m X 60 720

382

383

T 1
= 120\/§sing = 120V2 x >

= 60vV2 =848V

(b)

Given, alternating voltage, V = 200+/2sin(100t)
andC=1uF=1x10"°F

Comparing the given voltage equation with

standard equation V = V,;;sin wt, we get
100rad

Vi = 200V2Vand w =

Reading of ammeter

Vi _ Vo (- _L>
_rms_Xc_ﬁ -C_(DC
~200,/2 %100 x (1 x 1076)

- V2

=2x1072A =20 mA

(<)

Power factor of AC circuit is given by cos ¢ = ;

(1)
where, R is the resistance employed and Z is the
impedance of the circuit.

Z=R% + (X, — Xc)?

(i)

From Egs. (i) and (ii), we get
R

cosd =

VRZ + (X, — X¢)?
Given, R = 80, X, = 310, X = 250
8 8 8

J@®Z+(31-252 +64+36 10
Hence, cos ¢ = 0.80

L cosd =

384 (b)

385

Average voltage,

/W /W .
A th:fo Vi sinw t dt

av T m/o /W
Jo Tt [tl
i
—coswt\ o
Vm ( w )0
- T
w
-V, 2V,
= —"(cosT — c0s 0°) = ——
m
(a)
fps _ 1 _ 1
Capacitive reactance, X = oC = Fmve
1 .
Xc x v ..()
Current,i = V—;{”‘S = Vs - 0C =V, - 21VC
C
= ixv ..(ii)

From Egs. (i) and (ii), we conclude that, if the
frequency is doubled, the capacitive reactance is
halved and the current is doubled.
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386 (b)
Alternating voltage source applied to capacitor,

V = 200sin (100m - g)

=~ Phase, ¢; = = 200 Vand w = 100mrad/s

Since, alternatlng current leads by > angle from

alternating voltage in a purely capacitive circuit,

hence phase angle of alternating current is
mT M W

b2=5-br=z-3=%

=~ Instantaneous value of alternating current
through the capacitorisi = iy, sin(100mt + ¢,)

. _Vm
(=)

TT
=200 x 1007 x 2 X 10~®sin (1001‘[t n g)
[+ C=2uF =2 x 10~ F]

m@Csin (1007t + %)

= 0.047sin (1007t + =)
6
387 (b)
When resistance R of the circuit is negligible,
1 1
2VLC 21072 x 25 x 1076
_1o* 10°
“1lon w
Thus, the time period, T = 1- lg S = Tms
v 10
Thus, for the energy to be completely magnetic,
T T 3T _ M 3m
=5 T S Th g e ms
=1.57,3.14,4.71 ...ms

388 (a)
Since, current lags behind the voltage in phase by
a constant angle, then circuit must contain R and

L.
l‘_VR _*_VL _>|
VYVAN X111
R L
VL
—V;
90° _
S— 1
S

We find that in R — L circuit, voltage leads the

current by a phase angle ¢, where
¢ AK OL VL IOXL
M= = 0A Ve LR

XL
S ¥ = —
an ¢ R

389 (b)

The voltage equation for the circuit is

di . q :
L&+R1+E=V=Vmsmmt

We know that, i = dq/dt. Therefore, di/dt =
d?q/dt?. Thus, in terms of g, the voltage equation

becomes
2

d’q _dq
LF + Ra + q/C = Vsin wt
(b)
Angular frequency of free oscillations of the
circuit, i.e.
1 1
VLC /(27 x 10-3)(30 x 10-6)s~1

10*
= T S
(b)
Given, C = 40pF = 40 x 107®F,and L = 16mH =
16 x 1073H

Angular frequency of oscillating circuit,
1 1

" Vi J(16 x 1073)(40 x 1076)

10*
= ? =1.25 % 103 S_1

(b)
Xy,

tanp = —
an ¢ R

R
~ tan45°=L=—=
W

390

1=-11x%x103s7?
391

392

100

Zmx 1000 U R4 =1)

393
As,i= ZiOL,Where O<t<®
To 2

and i = 2i, (Ti— 1) whereE<t<T0
0

2 T/2_ T/221t
1V=—f T[f L ]
To 2x 4| 2

394 (d)
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395

396

397

398

399

In a parallel resonant circuit, at resonating
frequency, the current would be minimum
because impedance is maximum.

This is correctly depicted in the graph (d).
(b)

Atresonance, X, = X¢

: L= 1
ie.wL= o.C
1
orw, =—
" WIC
1
or 2mv, = —
" WIC
1
orv, =
" 2m/IC
or LC = constant (as V remain same)
LGl €L
Lo _zcorLZ T2
()

In L-C-R series resonant circuit, X;, = X¢
Impedance, Z = /R + (X, — X¢)2 =R

R_R
~ Power factor,cosp =-=-=1

Z R
Hence, in L-C-R circuit, power factor at resonance
is unity.

(a)

Impedance for series L. — C — R circuit is given by

112
Z=\/R2+(wL——)
wC

Given, resistance, R = 300 Q, inductance, L =
0.9H,

capacitance, C = 2uF = 2 X 107° F and angular
frequency, w = 1000 rad/s.

Substituting the given values in the above
equation, we get

=z

1 2
1000 x 2 X 10‘6>

= z =,/90000 + (900 — 500)2
= z =/250000 = 5000

Hence, the impedance of L — C — R circuit is 5000.
(b)
Amplitude of alternating voltage = Peak voltage

(Vi) = 120V, hence rms value of voltage, i.e.
vV, 120

= \/3002 + (1000 x 0.9 -

Vims =—==-—>—=284.8V
mse 2 1414
(a)
The given value of voltage in rms value, is
Eo
Erms = ﬁ

Eo = E;ps X V2 =220x+2 =311V

400

401

402

403

The average emf during positive half cycle is given
as

_2E, 2x311
v = =31
(d)
As for potential across capacitor in discharging RC
-t/t

=198V

, when
Vo

circuit V. =V,e

t= T,V = Voe_1

~ 2718
Corresponding to V = 9.2V, t lies between 100 s

and 150 s.
(o)

The current in the circuit, i =

=92V (ve=2718)

Vg

100
= .— 000 0.1A

Atresonance, V;, = Vo = iX¢ = i
0.1

T 200x2x10-6
(d)
Given,1 = 10A,V = 80V,

R=¥=8—8=8Qandoo=50Hz

1

=250V

N\
220V

For AC circuit, we have
\Y

/82+X§

220

/64+Xf
= /64+X§ =22

Squaring on both sides, we get
64 + X? = 484

= X% =484 — 64 =420

XL = V420

= 21 X wL = V420

Series inductor on an arc lamp,

V420
~ (21 x 50)
(a)
The effective voltage =

200V

[ =

= 10 =

= 0.065H

% — 1994V ~

Emax

V2

ﬂ
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404

405

406

407

(b)

In a purely resistive circuit, the alternating
current and voltage are in phase. This means that
the maxima, zero and minima occur at the same
time, for both quantities.

This can be graphically represented as

(c)
Given,L = 25mH = 25 x 10"3H and v = 50 Hz
The inductive reactance,
Xy, = 2mvL = 2 X 3.14 x 50 x 25 X 1073 = 7.85Q
(c)
Frequency of a generator, i.e.

w 120x7

Voo~ 2x22

240
— — =120V2=169.7~ 170V
V2

=19 Hz

Vrms =

(d)
In an AC resistive circuit, current and voltage are
in phase.

220

.V : .
So,i=o=>i= Esm(lOOnt) (1)

=~ Time period of one complete cycle of current is
2t 2m 1
" 100m 50°

So, current reaches its maximum value at
T 1

ty = Z = m S

When current is half of its maximum value, then

from Eq. (i), we have

lmax

> = imax Sin(100mt,)

i=

408

409

410

411

in(1007t,) _1 100t _>om t L
= = = = = =
Sin T 2 2 2 1 S

So, instantaneous time at which current is half of
. . 1
m : Ximum value is t, =

120
Hence, time duration in which current reaches

half of its if orimum value after reaching
maximum value is

1 11
120 200 300

S

At=t, s =3.3ms

(a)
Since, the current is the same throughout the
circuit.

_t1

\% 220
=== —
/
/R2+X§

220

Jzooz + (x50 x15 10-6)2
2m

Vg = iR = (0.755 A)(200Q) = 151V

Ve = iX¢ = (0.755 A)(212.5Q) = 160.4 V

(b)

Given, Vs = 0.2 V,R = 4Q,

C=80puF=80x10"°F

and L =200mH = 200 x 1073H

The impedance of the series L. — C — R circuit.

=0.755A

R? + (XL — X¢)?
Atresonance, X}, = X¢c = Z = R = 4Q
-~ Voltage drop across inductor,

) V,
(Vrms)L = s X XL = I"éns X wL
_ Vrms x L ( _ 1
R "VIC \  +IC
Vons  |L 02 [200 x 1073
= X — = —X B S ——
R C 4 80 x 10~°

= 0.05 X v2500=0.05%x50=25V

(b)

Given,L = 40 mH = 40 X 1073H,V = 200 V and
v = 50 Hz

The rms current in the circuit is

_ vV oV
trms =y T 2L,

200
= Ix314x50x40x 103 - 164
(d)

To express an AC power in the same form as DC
power (P = i?R), a special value of current is
defined and used, it is called root-mean-square
(rms) or effective current and is denoted by i,
ori.
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412 (a)

I

i

(&
1 1
u)C 100 x 100 x 106

« 7y = +/(100)2 + (100)% = 100vV2 Q
= -1 &
¢, = cos <Z1)

Circuit1 X = = 1000

_1( 100 ) _1< 1 )
= cos = —
1002 V2
= 45°
In this circuit, current leads the voltage,
o v.20 1 A
" Z; 100v2  5v2
V. (100)i; = (100) ! 10v2 V
= 11 = _—
1009 1 5v2

Circuit2 X, = oL = (100)(0.5) = 50Q

=/ (50)% + (50)2 = 50v2Q

o 1 (Rz) _, 50 . 1 e
=cos '[=)=cosst——==cosTt—==
2 Z, 50v2 V2

In this circuit, voltage leads the current,

V.20 W2
1 =" ——— = —
2 Z, 50V2 5
V2
Vsoq = (50)i, = 50 <?> =10V2V

Further, [; and I, have a mutual phase difference
of 90°.

, ’1 4

1
I=—A~03A
V10

()

For L — C oscillations,

Energy stored in inductor = Energy stored in
capacitor

1,.,0 1 2
Ele = ECVm

413

Given, V,, = 25V,C = 10uF = 10> F

and L = 100mH = 10~ H

orip, =

C 10-5
Vin \/; =25 /10_1

=25X1072A=0.25A

414 (b)

Given,L = 25mH = 25 x 1073H

C=10uF =107>F

If T be the time period in L. — C oscillation, then

T = 2mVLC = 2my/25 X 103 x 10-5

=nXx103s=mm-s
Current in the circuit will be maximum, when
T =
t= 1°1 m-—s
415 ()
At resonant frequency, X;, = X¢ ( oL = i)
The frequencies are higher than resonance
frequencies.
XL > Xc¢
i.e., behavior is inductive.
416 (d)

Given,L = 1.5mH = 1.5 x 1073H

E=30p=3x10"°]

Maximum energy stored in the inductor, E = 1 Li2,
2

where, iy, is peak current.

2><3><105
15x1073
. i
irms = \/HL—T_\/_xw A

)

As natural frequency, i.e. f =

417

5 \/_orfo<\/E

When capacitor C is replaced by another capacitor
C’ of dielectric constant K, then

C'=KC
7 C
T

125000 — 25000 | C
125000 ~ JKC

100 1
> —=—

125 K

125\?

=>K= (—) = 1.56
()
The root-mean-square value (Vs ) of alternating
Voltage is given by
Vrms \/_’
Given, V, =707V

418

2 where V, is peak value
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419

420

421

422

707
V2

707

rms —
(@)
In the given question, there are identical positive
and negative half cycles, so the mean value of
current is zero for one cycle, but the rms value is
not zero . It is calculated as

T.o
Jo 12dt

(iz)mean = ﬁ

1 T/2 T
= — 2)2d —-2)2d
TU @) t+fm< ) t]

) (GEEEI G

Va=2A

rms

V (1 )mean
(b)

Given, V = 2002 sin(100t). Comparing this
equation with V = Vjsin wt, we have

Vo = 200v2 Vand w = 100rad s~ *
The current in the capacitor,

v 1
= = Ve x0C (2= )
V, 2002

=25 wC= x 100 x 1 x 10~°
V2 V2
=20x 1073 A =20 mA

(d)

Ammeter reads the root-mean-square value of
current (i, ) which is related to the peak value
of current (iy) by the relation,

lg

V2

= i0 7 \/E X irms

=vV2x10A=10vV2 A

(a)

_ Z+i3+15  [12+22+12
rms = 3 = 3

Irms =

423

6
=\/;=\/§=1.41A

~14A
(b)
According to question, peak value of current,
2
i =\/EXirms:%A
Coefficient of mutual inductance = 1H
As we know, induced emf in secondary coil is
given by
gs =M -% [where, i = ijsin wt]
€ = M wipcos(wt)
2
=1X2n x50 X Ecos(Zn X 50 X t) (* w = 27mn)

For t = 0, we have
€ =4%x50=200V

424 (c)
Given, V., = 220V,v = 50 Hz
V.
As, Vs = T‘;l

= Vin = Vims V2

= (220V)(1.414) = 3111V

Further, ® = 2mv = 21t X 50 = 100 wrads™?!
Thus, the equation for the instantaneous voltage
is given as

V =V sinwt = 311.1sin(100m)t.
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