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L. Answer any five questions from the following: 2x5=10
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(a) If ’A+B‘ =’ A—B‘, Prove that 4 and B are perpendicular to each other.

'A+B‘=[A—B[ T AN FA A GR B SIEE BoAq |
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(b) Solve the differential equation %—4%
d’y . dy
E-4E+4y=0 3 AR AN I |
(c) Write down the equation of motion of a particle moving under central force.
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(d) What is geo-stationary satellite? What is its utility?
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(e) Two rotating bodies A and B of moment of inertia I, and /5 (I, > I) have same kinetic energy.
Which one will have greater value of angular momentum?
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(f) State Kepler’s laws of planetary motion.
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(g) What is simple harmonic motion? Write down its characteristics.
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Answer any o questions from the following Sx2=10
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Show that ;\\(Ii\(") 4 Iiv((:x A) } (:x(/\-v If) 0.

e (@ .-\\(Is"\(:)¢ léx(c‘w\') FCx(AxB)=0

() Find the value of ‘d’ such that the vectors A =2i - ]+ k. B=i +2] +dk and
C =37 -4]+5k are coplanar. 243

A=2-j+k, B=i+2]+dk 9C =3i — 4] + 5k (o3q fould AASAW LA, ‘d 49 T

facfa =3

A force F acts on a 10 kg mass. In time #, and ¢, velocity of the mass are (4f + 16E)m/s
and (Sf + 20}) m/s respectively. Determine the work done by the force.

10 kg ST Botar G2l 771 F forwl 90| 1, 1, T SR (@of WA (41 +16k) T/
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(b) Find the impulse developed by a force given by F =4t + (6t2 —2)} +12k N fromt=0
243

tot = 2s.
Farie 3 F=4tf+(6;2_2)j+12121v, t= 0 (ATT ¢ = 2s TAGCA A S Fefy )

For a variable mass system, derive the equation of motion of a rocket.

Determine the ratio of initial mass to the mass at time when velocity of the rocket equals
243

4. (a)

(b)
to the velocity of exhaust gas.
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Write down two postulates of special theory of relativity.
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Show that the distance between two points (x;, y;, z;) and (x,, y,, ;) remain unchanged under
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5. (a)

(b)
Galilean transformation.
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7. (a) Draw the strain

(¢) Establish the relation v = 3k(1 — 20), where the symbols have their usual meanings.

2+4+4
Y = 3k(1 —2G)WMW,WM%mwﬂW\

8. (a) Show that the total kinetic energy of a system of particles about any point equals to the
sum of the kinetic energy of the centre of mass and the Kinetic energy of motion about the

centre of mass.
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(b) A solid spherical ball is set rolling on a table. What fraction of its total energy is rotational?
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i ' ly reduced to half of the present value,
(c) If the distance of the earth from the sun is suddenly re v

then how many days will be in one year?
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9. (a) Find the centre of mass of a rod of length / whose density is proportional to the distance
from one end of the rod.
! iR @3 weed SAcew @Ay Al M 9Ag ACT QAU (AE JArgd e

(b) Energy of a particle E =%mv2 + %kxz = constant, where v is velocity and x is position.
Derive the equation of motion.

I IFPN =l E=%mv2+%kx2 — 43, @A v T3 @ a2 x @B T
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(c) If the displacement equation of a simple harmonic motion is x = asin(w?+¢), then show
é 4
that the velocity (v) and acceleration (f) satisfy the equation w??+f* = a’®®. 3+3+4
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