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Answer any three questions from the following: [ 3 x 10 =30]

1. a. State Hooke’s law and define Young's modulus. Write the dimension and S.I unit of Young's
modulus. Does Young’s modulus depend on the physical dimension of a material?
3+2+1
b. Using the flexure method, calculate the average Young's modulus from the data given below.
4
i. Lengthofthebar ) =1m
ii.  Breadth of the bar (b) = 1.5 cm
ili.  Depth of the bar (d) = 0.5 cm

Mass (M) 0.5 kg 1 kg 1.5 kg
Depression (1) 0.32 cm 0.65 cm 1cm

2. a. Define modulus of rigidity and state its unit. What is the effect of increase of temperature
on the rigidity modulus? How rigidity modulus related to Young’s modulus?
2+1+1
b. Which quantity (L, b, d) should be measured very accurately to determine the modulus of
rigidity by dynamical method and why?
2
b. Using the dynamical method, calculate the average rigidity modulus from the data given
below. 4
i. Length of the wire = 1.2 m
ii.  Diameter of the wire= 0.9 mm
iii. Moment of inertia of the suspended cylinder = 0.00025 kg-m?

No of obs. Time Period in
second
1 1.42
2 1.4
3 1.45

3. a. Write down the expression for moment of inertia of a rectangular bar of length ‘L’, and

breadth ‘b’ about an axis passing through its center of mass and perpendicular to its length.
2

b. Write down the expression for moment of inertia of a cylinder of length ‘L’, and
radius ‘t’ about an axis passing through its center of mass and perpendicular to its
length.



c. Write down the expression for moment of inertia of a cylinder (I2) in terms of moment
of inertia of a rectangular bar (I1) considering oscillation time period about a vertical
axis of empty cradle (To), cradle with rectangular bar (T1) and cradle with cylinder
(T2).

2
d. Calculate the moment of inertia of a cylinder from the data given below.
4
i. Time period of empty cradle (To) = 2 Sec
ii. Time period of cradle with rectangular bar (T;) = 3 Sec
iii. Time period of cradle with cylinder (T2) = 2.5 Sec
iv. Moment of inertia of a rectangular bar (I1) = 0.00025 kg-m?
4. a. What is Compound Pendulum? Deduce an expression for its time period.
2+5
b. Define radius of gyration and state the unit of it.
2+1

Answer scripts must be emailed to semlgcityphysics@gmail.com within 15 minutes of the
end of the examination
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