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SECTION - A

Answer all questions in one or two sentences. Each question carries 'l mark.

1. Write the dimensional formula of moment of inertia.

2- The unit of surface tension is

3. When the length of the cantilever is doubled, the depression becomes

A traveling wave is represented by y = 6sin(2t - 6x), where t is in seconds
and x is in metdrs. lts velocity of the wave i5 

-

5. What is the angular momentum of a body of moment of inertia , and rotational
kinetic energy E ?

6. Write any two examples of simple harmonic motion (SHM).

7. What is meant by neutral axis?

8. Define radius of gyration.

9- Write general equation.of a spherical wave.
'10. Why detergents are used for cleaning of clothes?

(10x1=10Marks)
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SECTION - B

Answer any eight questions, not exceeding a paragraph. Each carries
2 marks. (Not to exceed one paragraph)

11. Write down the expression for excess pressure inside an air bubble in liquid and
inside a soap bubble.

' 12. What do you understood by intensity of wave and on what factors does it
depend?

13. Define torsional rigidity.

14. Obtain an expression for kinetic energy of a rotating body?

15. State theorems on Moment of lnertia.

16. The motion of a particle executing Simple Harmonic Motion (SHM) is given by
x = 3 sin ,)( + 4 cos ,)f . What is its amplitude and phase?

17. Write down differential equation for lorsion pendulum and express its time
period.

'18. A great force is required to draw apart normally two glass plates enclosing a thin
water film. Why?

19. Difference between angle of twist and angle of shear.

20. How viscosity of liquid and gas varies with temperature?

21. What are the conditions for the oscillatory motion to be slmple harmonic?

22. Find the minimum and maximum time periods of a compound pendulum.

23. Explain why the level of water rises while that of mercury is depressed in a
capillary tube.

24. Explain NeMon's law of viscous flow.

25. Define bending moment.

26. A person can distinguish between raw egg and a hard-boiled egg by spinning
each on the table. Explain how?

. (8x2 = 16 Marks)
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SECTION _ C

Short Essay Questions. (Not to exceed 120 words) Answe[ any six. Each carries
4 marks-

27. A solid sphere of mass 4kg and radius 0.05 m is suspended from a wire. Find
period of oscillations, if the torque required lo twist the wire is
4x103N-mfrcdian.

28- A tuning fork of frequency 512 Hz produced a plane wave in air having
amplitude 0.5 x 10 3 mm. Calculate the energy derisity and intensity of the wave.

Velocity of sound in air 332ms land density of air 1.29 kgm

29. Calculate moment of inertia of,circular disc about an axis through its cenlre and
perpendicular to its plane?

30. A particle executes Simple harmonic motion along a straight line has its molion
-\

represented bv x -4sinJ.1" |'1 l. Find
\ 3 6)

(a) the amplijude

(b) time period

(c) frequency

(d) velocity

(e) acceleration, at f = 1s,x being in cm. 
.

31. Find the value of capillary rise when a capillary tube of radius 1 mm dipped in
water (Density = 1000 kg.m-3 and surfa@ tension = O.O7 Nm-l).

32. Describe how viscosities of two liquids were compared.

33. The radius of a soap bubble blown in air is increased from 1cm to 4cm. How
much energy will be needed if the surface tension of soap solution is
3.5x102Nfm.

34. A cantilever of length 60 cm is depressed by 20mm at the loaded end. What is
the depression at a distance 40cm froT the fixed end?

35. Two mass of 2 Kg and 4Kg are joined by a spring of force constant 133 N/m and
are placed a friction less horizontal table. Find the frequency of oscillation.
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36. Obtain the expression for twisting couple on a cyiindrical wire.

37. Calculate the mass flow of water flowing in 10 minutes through a tube 0.1 cm in
diameter, 40cm long, if there is a oonstant pressure head of 20cm of water. The
coefficienl of viscoslty of water is 0.00089 S I units.

38. A thin uniform bar of length 120cm is made to oscillate aboul an axis lhrough its
end. Find the period of oscillations and other points about which it can oscillate
with the same period.

(6 x.4 = 24 Marks)

SECTION - D

Long Essay Question. Answer any two. Each carries 15 marks.

39. Discuss the construction of a flywheel and describe the experimental procedure 
:

used to find its moment of inertia. Derive.the expression used to calculate the l
moment of inertia. I

40. Derive an expression for the bending of a bar supported at the two ends and
loaded in the middle. Describe an experiment to determine Young's modulus by
bending.

41. Describe with theory to find the surface tension of a liquid and its temperature
dependence by Jaeger's method.

42. Derive the differential equation for the oscillations of two particle connected by a
string. .Explain the behavibur of a diatomic molecule as harmonic oscillator.

+g. Give the theory ot flow (PoiEeuille's formula) of a liquid through a uniform
capillary tube. Mention its limitation of the formula.

44. Derive the moment of inertia of the following regular shaped bodies.

(a) A solid cylinder about an axis perpendicular to its geometrical axis and' passing through its centre of mass.

(b) Rectangular lamina about an axis passing through the midpoint of its plane.

(c) A circular disc about an axis through its centre and perpendicular to its
Plane.

-(2 
x 15 = 30 Marks)
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