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PHYSICS
Course Code : BPHSGEHC12

Course Title : Mechanics

Full Marks : 30 Time : 2 Hours

The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

GROUP-A
1. Answer any ten questions: 1x10=10
@I wi6 eels Tex Wi 3

a)  Write down the law of conservation of angular

momentum.

(Fifis wReesR A=l At (=19 |

b) Ifvectors A and B are perpendicular to each
other, ~where  A=2{-3j+2k and

B=2i+xj+k, then find the value of 'x'.
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d)

g)

h)
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Define the degree and order of a differential

equation.
T AN WA 8 TN FEE] 7S |

State the principle of conservation of linear

momentum.

@A SAR9 AT Ao @1 |
What is central force field?
(P I PP AT 2

What do you understand by a conservative
force field?

M FECHG 60O @I 2

Which quantity plays the same role in
rotational motion as mass plays in linear

motion?

ialfen (Fea orE (@ i, Sikesifon (e
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Define Simple Harmonic Motion.
e (ieTaifed HKeRl 7 |
What do you understand by elastic collision?
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j)  Define velocity of escape of a body on the

surface of the earth.
AR @ TET @R A e |
k)  Find the dimension of gravitational constant.

TEFAR 40 i@l [ el 541

1)  What is the time period of revolution of a

geostationary satellite?
SRR TSRS YOI PRI o e

m) Write down the postulates of special theory

of relativity.
SieriFFEeeRiv Feel @9

n)  What is torsional rigidity?

S YHol FICF A2

0) What is rest mass energy?

%a-eq *fe 52

GROUP-B
2. Answer any five questions: 2x5=10
- A5 drs Tew mie 2
a)  Solve the differential equation xdy—ydx=0.

xdy—ydx=0 S AT AL F |
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b)

d)

g)
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Find the divergence of the vector

T=2xi+y’j+zk at the point (2, 2, 1).

(2, 2, 1) RWrs T=2xi+y’j+zk (o3l
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What is Poisson's ratio? What are the limiting

values of it?
CARIPT SRoIT® FICE A2 G IR T2

Find the kinetic energy of a particle under
Simple Harmonic Motion of displacement

X =asinmt .
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Establish the relation between torque and

angular acceleration.
53 @ (FIfoRF TR M&y TG BloH 79 |

Explain the universality of gravitational

constant.
NEIFI LA ARG IR F4 |

Prove that the work done by a force is equal

to the difference in kinetic energy.
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[4]



h)

A radioactive nucleus of half-life 1y sec moves
through the laboratory at 2.7x10'" cm/sec.
What will be the half-life as measured by an
observer in the laboratory? Velocity of light

in air=3x10'" cm/sec.

a3 (ol @F®ET ILY 1y OFC | 93
FEIO ANHANE 2.7x10'° cm/sec (@8I LI |
AT ToATFS (P 2RITFF T WY it
FACE PO A2 AYCS BieTH aAferal 3x101°

cm/sec |

GROUP-C

3. Answer any two questions: 5x2=10
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a)

b)
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Establish the relation between Y, K and ©.
Where Y is the Young's modulus, K is the

bulk modulus and ¢ is the Poisson's ratio.

23R wdl® (Y), Siveq [ worm (K) @3]
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Find the speed of the rocket in free space and
show that it does not depend on the rate of

release of mass from the rocket. 4+1
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The displacement of a particle at any instant
tis x =3cos2t+4sin2t. Show that the motion
is simple harmonic. Calculate the amplitude
of vibration. 4+1
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