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Question No. 1 is compulsory

1. Answer any ten questions from the following: 2x10 20 

(a) What is the difference between polar vector and an axial vector? 

(6) Show that " =n{n+1)»", for (r*0). 

GFRTE V" = {n+1)r, (r#0) 
c) Between a solid sphere and a hollow sphere with the same mass and extermal 

ciameter, which one possess greater moment of inertia? 

T4 ? 
(d) Show that no work is done by a particle traversing a cyclic path in a conservative 

force field. 

(e) What is universal gravitational constant?

What do you understand by streamline and turbulent motion? 

Show that theoretically o (Poisson's ratio) lies between-I to 0.5. 

Pie ATotr, o (TA T)-1 (RT 0.5 tAI TFI 

(h) Explain angle of contact. Does it vary with the angle of inciination of the solid to 
the liquid surface? 
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() With the help of a labeled diagram explain Galilean transformation equations.

) Compare the velocities of longitudinal and transverse waves in a stretched string. 

() Draw the pressure-volume (P-V) diagram of a Camot cycle. 

() What is the difference between a stationary and progressive wave 

m) Define thermoelectric power and Thomson coefficient of a thermocouple.

(n) State Norton's theorem. 

(o) Write down the van-der Waals equation of state for n moles of a real gas. Under 
what conditions a real gas behaves like an ideal gas? 

GROUP-A 
fs11- 

10x3 30 Answer any three questions from the following 

3 2. (a) Find the dimension of a and b in the gas equation| P+ -b)=RT. 
i P| P+ -b) = RT-a 9Rb-3 NaT f T 

3 (6) Obtain a unit vector perpendicular to the surface given by x*y+2xz = 4 at the 
point (2, 2, 3) on the surface. 

3 7Ä y+ 2xz =4 , OT R (2, -2, 3) fgE TTIT 

4 (c) If = wxY, show that w= Vxv, where w is a constant vector. 

4 3. (a) Calculate the moment of inertia of a thin uniform rectangular lamina about an 

axis passing through its centre of mass and parallel to one of its sides. 
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(b) Calculate the moment of inertia of a solid circular cylinder of radius 20 cm and 
length 10 cm about its own axis. Density of its material is 9 gm/c.c. 

10 cm 20 cm 3MIAA 4d fiaT CrA (5OSR fAs u iteC T aN 

fA aiRa DIRIAA TAT9 gm/c.c 
3 c)Show that = (4x-z2)i +2x2j-3xz'k is an irrotational vector. 

4. (a) Find the radial and cross-radial acceleration of a particle moving under planar motion. 

6) Establish a relation between torque and angular acceleration of a rotating body. 

2 
(c) What do you mean by radius of gyration? 

5. (a) Show that a shear is equivalent to an extension and an equal compression at right angles to each other and each is half of shearing angle. 

2 (b) If n=8x10 N/m, Y= 20x10 N/m for iron, calculate Poisson's ratio. 
TAn=8x10 N/m*, Y=20x10 N/m2 s fA TR 

243 (c) Derive Stokes' formula for the velocity of a small sphere falling through a 
viscous medium using the method of dimensions. With the help of Stokes formula, find the terminal velocity of a spherical body. 

21 
6. (a) Show that the torque per unit twist of a wire of radius R and length l is 

where n is the rigidity modulous of the material of the wire. 

21 

2 (b) Define surface tension and surface energy. 

3 (c) Show that the surface energy per unit area is numerically equal to the surface 

tension of that liquid. 

+3 7. (a) Define central force and mention its characteristics. 
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3 (6) Find the mass of the sun if the average distance between the earth and the sun is 

1.49x10 knm. Given G =6.67x 10- SI unit. 

R a s 1.49x10 km 
G=6.67 x10- SI 9*T 

() Find the time period of a satellite moving in a cireular orbit around earth at a 
height h from the surface of the earth. Consider the radius of the earth to be R. 

GROUP-B 

10x2 20 Answer any two questions from the following 

2 8. (a) Write down two reasons for deviation of real gas from ideal behaviour. 

3+1 (6) State and explain Maxwell's velocity distribution law. Draw the graph of 

velocity distribution. 

(c) The degrees of freedom of each molecule of an ideal gas is x. Show that 

r=1+ where 

Cy 

1+1+2 9. (a) Define entropy. What is its physical significance? Prove that entropy remains 
constant in reversible process. 

2+4 (b) Describe the operation of Carnot engine with an ideal gas as working substance 
with reference to a P- V diagram and deduce an expression for its efticiency. 

242 10.(a) State Newton's law of cooling. Deduce it from Stefan Boltzman's law. 
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() Find the temperature of the surface of the earth if earth is in thermal equilibrium with the Sun. Provided that the temperature of the upper surface of the Sun is 

S/00C, radius of the Sun is 7.1x10 mt and the distance between the earth and 
the Sun is 1.5x10" mt. 

73 1.5x10 mt 
(c) What is an ideal black body? 

11.(a) What is thermal diffusivity? 

(6) Calculate thermal conductivity for flow of heat through cylindrical tube. 

c) A boiler is made of iron plates 1.2 cm thick. If the temperature of the outer surface be 120°C and that of the inner is 100°C, calculate the mass of water evaporated per hour. Assume the area of the heating surface to be 50000 cm, thermal conductivity of iron = 0.2 cgs unit and latent heat of steam =540 callgm. 

C4 50000 cm, R IUE 0.2 cgs 9 R C 1 540 cal/gm 

GROUP-C 

a911- 

Answer any one question from the following 10x1 10 

12.(a) Two S.H.M.s of same frequency but different amplitudes (having no phase difference) are acting at right angles. If they are superposed, what will be the resultant pattern? If the amplitudes are equal, what will be the result? 

3+2 

3 
(b) A circular motion is equivalent to two S.H.Ms at right angles. Explain. 

(c) What is beat? 

13.(a) Obtain an expression for the velocity of transverse waves in a stretched string 
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(6) If the displacement equation of S.H.M. be x=a sin (ot + 9), then show that the 

velocity (v) and acceleration () satisfy øtv +f' =ato'. 

Pi CTnTo A- FR A x=a sin (ot+6) PRi4 A, Ri (v) 4 

()Define Doppler effect in sound. 

GROUP-D 

Answer any two questions from the following 10 

14.(a) Using Gauss's theorem in electrostatics find electric field at a point inside and 
outside of a uniformly charged spherical shell containing charge Q. 

(6) Show that the energy stored per unit volume in an electrostatic field is 

1 

(c) State the two laws of thermoelectricity. 

15.(a) Calculate the capacitance per unit length of a cylindrical capacitor with inner and 
outer radii a and b respectively. The outer surface is grounded and the space 
between the cylinders is filled up with air. 

(b) For a thermocouple, whose junctions are at 0°C and C, the Seebeck e.m.f is 

e 16f-0.041 uV. Calculate neutral temperature, inversion temperature and 
thermoelectric power at inversion temperature. 

16.(a) State Kirchhoff laws in electrical network. 

6 
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For the lowing circuit, obtain Vh and Rth: 

40 

100 R 10V 

) ABCD is a square of side x metre long and is made up of wire of resistance 
r ohm/ metre. Similar wires are connected across the diagonals AC and BD 
Show that the effective resistance of the framework between the corners A and C 

is (2-V2)xr ohm. 

HTI T CST4 (2-2) xr 6I 
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