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Part — III Time : 50 Mts
PHYSICS Cool-off time ;: 10 Minutes
Maximum : 25 Scores

@neml Instructions to Students \

[ There is a ‘cool-off time’ of 10 minutes in addition to maximum writing time

o Use cool-off time to get familiarise with questions and their answers

o Read questions and instructions carefully before answering

) Calculations, figures, graphs should be shown in the answer sheet itself

) You can write any number of questions fully or partially to get a maximum
score of 25

) Electronic devices except non-programmable calculators are not allowed in the

examination
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Questions from 1 to 4 carries 1 score.

1. The time period of a simple pendulum of

length | as measured in a lift descending
€
(D

with the acceleration g/3 m/s *is .......
. Which of the following is correct?

a) A periodic motion is an SHM.

b) A periodic motion is not an SHM.
c) An SHM is not a periodic motion.

d) A periodic motion may be an SHM.

. What is the relation between period (T) and
frequency v? (1)
. What is the distance between two
consecutive crests or troughs? (1)

Questions from 5 to 8 carries 2 scores.

5. List any two conditions for a motion of a

body to be simple harmonic. (2)
. A girl is swinging in a swing in a sitting
position with a period T. What will happen
to the period, if she starts swinging in a
2

. A travelling wave in +X direction is

standing position?

representing as,

y(x,t) = A sin(kx-wt+d).
What are terms A, k, o, ¢ in it? (2)
If the tension of a string increases four
times, how many times will the velocity

)

increase?

Questions from 9 to 12 carries 3 scores.

9. A simple pendulum has a bob of mass m is

suspended from the ceiling of a lift which

is lying at the ground floor of a multi
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10.

11.

12.

storied building.

a) Find the period of oscillation of
(1)
b)What is the tension of the string of the

pendulum when the lift is stationary.

pendulum when it is ascending with an

acceleration ‘a’? 1
c) What is the period of oscillation of the
pendulum while the lift is ascending? (1)
Show that length of seconds pendulum is
1m. 3)
Distinguish between longitudinal wave and
transverse wave? 3)

A transverse harmonic wave on a string is
described by,

y(x,t) = 3.0 sin (36t + 0.018x + 1/4)

where x and y are in cm and t in s. The
positive direction of x is from left to right.
a)ls it is travelling or stationary wave? (%2)
b)What is the initial phase at the origin?(%%)
c)What are its amplitude and frequency?(1)
d)If it is a travelling wave, what are the

speed and direction of its propagation? (1)

Questions from 13 to 16 carries 4 scores.

13.

A student is advised to study the variation
of period of oscillation with the length of a
simple pendulum in the laboratory.
Accordingly he recorded the period of
oscillation for different lengths of the

pendulum.

a) If he plots an L — T? graph, draw the
)

b) How would you determine the value of

shape of the graph?

acceleration due to gravity using L-T?2
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14.

15.

16.

graph? 2)

A particle executes simple harmonic

motion according to the equation,
. 2m
x=D5sin ( ? t)

a) Find the period of the oscillation 2)
b) What is the minimum time required for
the particle to move between two points
2.5cm on either side of the mean position?
@)
State Newton's formula for the velocity of
sound in a gas. What is the Laplace's
4

a) Prove that the oscillations of a simple

correction? Explain.

pendulum are simple harmonic and hence

derive an expression for the time period of

a simple pendulum. 3)
b) What is the length of a simple
pendulum, which ticks seconds? (D
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