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GROUP-A 

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

(a) A force F=(-3i +j+ 5k) acts through a point (7i +3j +k). Find the torque of 

the given force with respect to point 10j. 

451 F=(-3î +j+5k) 4T6 (7i +3j+k) -4 A fa f 

(b) Calculate (, where F =ix+ jy+kz. 
)9 ATA fA4N FTaI, ARIA F =ix + jy +kz. 

(c) In the absence of external torque, show that angular momentum of system of 

particle is constant. 

d) Find the angle between the vectors Å =3i +2j-k and B = 4f -3,+k. 

(e)If F is a conservative force, what is its relation to a scalar potential ø? 

(1) Why Newton's law of gravitation is called universal law? 

(g) What is geostationary satellite? 
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(h) State Hooke's law of elasticity. 

() What is a neutral surface of a bent beam? 

0) What is the differential equation for simple harmonic motion of a mass "m"? 

(k) What do you mean by inertial and non-inertial frame of reference? 

) With help of a labelled diagram showing variation of amplitude with frequency 

explain what you understand by resonance? 

(m) State two postulates of special theory of relativity. 

(n) If| 4+ Bl = |4-B|, then prove that A is perpendicular to B. 

GROUP-B 

10x2 20 Answer any two questions from the following 

d*y -6y = 36x. 2. (a) Solve the differential equation +-6y= 36x. 
dx 

77 Aa96 zAT a, +-6y= 36x 

4 (b) Prove that for any integral value of n, r"Y is an irrotational vector, but if n =-3 

then the vector is solenoidal. 

3 (c) Establish conservation of linear momentum. 

3.(a) For what value of p, the vectors A=3i -4j+ pk and B=-f-8+k are 

collinear to each other? 

p-4 aTAA A = 3i -4j+pk 9 B=-i-8j +k c a}aRs 
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(b) Prove that  +C)+ Bx(�+ Å) +�x(Ä+ B) =-0 

ewy , Ax(ß+C)+ Bx (C+ A)+Cx(M+ B) =0. 
(c) Derive an expression for the speed of a rocket after a time with initial mass M 3 

and initial velocity and having a relative velocity to the exhaust gas Ve with 

respect to the rocket. 

(d) Show that Newton's equation of motion remains unchanged in all inertial frame 
under Galilean transformation. 

4. (a) Write down the differential equation of Damped vibration and find the solution 

for displacement. When the solution becomes oscillatory? 
4+1 

(6) Prove that Y = 2n(1 +o), where Y is Young's modulus, n is rigidity modulus and 

is Poisson's ratio of the material. 

eI A Y=2n(1 + a), aNA Y 1 R 3, n yoT 3R o 

(c) In between Stress and Strain which one is fundamental? 

5. (a) Write down the Lorentz transformation equations in special theory of relativity 
when the direction of uniform relative motion between the frames is along the 
common x-axis. Using these equations establish the formula for time-dilation. 

(b) Are GPS satellites geostationary? What is the approximate distance of GPS 

satellite from the earth surface (only value)? 

(7 ) ? 

(c) Define central force. Is gravitation a central type of force? 
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