B.Sc. Semester | (General) Examination, 2021 (CBCS)
Subject: Physics
Paper: CC - 1A/ GE - |

The questions are of equal value. Candidates are required to give their answers in their own
words as far as practicable. You must define all the symbols you use.

Time: 2 Hours Full Marks: 40

Answer any eight questions from the following: 5x8=40
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1. (a) Find the angle between two vectors 4 = 2{+ 2j — k and B = 61 — 3] + 2k
A=214+2j—k B=61—3j+2k, 4 8 B a3 5 @ faefx 74l
(b) Find the value of ‘d’ such that the vectors A = 28 —j + k, B = 1 + 2] + dk

and C = 31 — 4] + 5k are coplanar.

A=2i—j+k B=1+2j+dk, C=30—4j+ 5k =% foals smeax
@, ‘d’ a7 T fady FF
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2. Solve the differential equation % + 4y =sin2x.
a’y
dx?

+ 4y = sin 2x IIFA ARFIAGIT TN FET|

3. (a) Write down the equation of motion of a particle moving under central
force.
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(b) Show that the path of a particle moving in a central force must be a plane
curve.
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4. (a) A force F actsona 10 kg mass. In time t; and t, , velocity of the masses

are (42 + 16/2) m/s and (8i" + 20j) m/s respectively. Determine the work
done by the force.
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(41 + 16k) fi/c1 8 (8(°+ 20)) Bi/cTI Foman Foer fordy w41

(b) Two rotating bodies A and B of moment of inertia I, and Iz (I, > Ig)

have same kinetic energy. Which one will have greater value of angular
momentum?

A a3 B 9o AN TG SGel amd [, 81 (I, > Ip) 12297 sifefe
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5. For avariable mass system, derive the equation of motion of a rocket.

FHIGTNT SFe@T F@ I@GA SIfoq TNFAB AdT F@E]

6. (a) Write down two postulates of special theory of relativity.
e efsem S 96 @l
(b) Using Lorentz transformation equation show that x'? — c?t'? = x? — ¢?t2.

(TEET FTR[T TNFIT [IIF IE @203 (¥, x'% — c?t'? = x? — c?t?,
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. (a) What is simple harmonic motion ? Write down its characteristics.
S (qesife fF? SRE @RS @)
(b) Show that the motion of a floating object is simple harmonic.
@8 (A 936 e T sife FTT (MeTsifo |
8. What is escape velocity? Prove that the velocity of escape of a body out of the

GM

field of earth’s gravitational attraction into space is given by V, = —



where G, M and R are the constants of gravitation, mass and radius of earth
respectively.
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9. Establish the relation Y = 3K (1 — 20), where the symbols have their usual

meanings.
Y = 3K (1 — 20) = fed 3@, @@ sl Jufe o T7ze|

10. (a) Show that the total linear momentum of system of particles about the
centre of mass is zero.
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(b) Find the position of centre of mass of a semi circular wire of uniform mass
density.
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