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B. Sc. (Part I) EXAMINATION, 2020

(O1d Course)
PHYSICS
Paper First

(Mechanics, Oscillations and Properties of Matter)
Time : Three Hours | [ Maximum Marks : 50
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Attempt all the five questions. One question from each

Unit is compulsory. All questions carry equal marks.

SHTE—1
(UNIT—1)
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Define central force. Show that central force is

conservative in nature.
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State Kepler’s law of planetary motion. Derive

Kepler’s third law.
3Forar
(Or)
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Derive the expression for velocity and acceleration of a

moving particle in the spherical polar co-ordinate system.
TPE—2
(UNIT—2)
@) frfoRad uel & @ i & ? 3
(i) SFSe 1 g o
(i) = &
(iii) ST$cT Ol
What is meanings of the following terms ?
(1)  Principal moment of inertia
(il) Principal axes

(iii) Product of Inertia
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What is potential well ? What will be the motion of a
particle in a potential well ?
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The acceleration of the particle executing simple

2
. . . T o
harmonic motion is 3 cm/sec’, when its displacement

is 3 cm. Calculate its time period of motion.
3ferdar
(Or)
ffoad R wfere fewfordT forfy ERICE
(o) ST amept o fagele e
@) oA 3 B T
Write short notes on the following :
(a) Moment of inertia and radius of gyration
(b) Theorem of perpendicular axes
33
(UNIT—3)
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If two mutually perpendicular simple harmonic
oscillations represented by equations
x=asinowt+¢) and y=bsinwi?, superpose
simultaneously on a particle, deduce the equation for

the resultant path of the particle.

TEfheR dide @ @1 14 g & I9emd g0 39a
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By explaining the construction and theory of Bifilar

pendulum, deduce the expression for its time period.
JYqr
(Or)
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Write differential equation for a forced harmonic
oscillator and obtain its solution. Write the condition

for resonance and explain the sharpness of resonance.
Teh ARl AT T DI FHGT (3Fddhet) FFTTaR 2 -

2
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dt
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The differential equation of simple harmonic motion
is
2
2d—;‘+ 200x=0
dt

Find the period of oscillations.

TPR—4

(UNIT—4)
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Describe the motion of a charged particle in a uniform

electric field.
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What is the necessary condition required for the
operation of a linear accelerator ? Write the working

potential of a linear accelerator.
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Calculate the radius of dee of cyclotron to obtain a
beam of proton of velocity ¢/6 in a magnetic field of

intensity 10* gauss.
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Obtain an expression for motion of a charged particle
under the action of parallel electric and magnetic field

and describe their path.
I ROG T 5 ? 2
What is velocity selector ?

TPE—5

(UNIT—5)
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Derive an expression for the torsional rigidity of a

uniform cylindrical rod.
db MYl 5 Fedl © 7 SMIABR SR UR=SE Dl
S & foly d& Mgyl &1 @od Fogel DI | 5

What is bending moment ? Deduce the expression of

bending moment for a rectangular rod.
3qar
(Or)
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Explain the difference of Rotational and Non-
Rotational flow.
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Deduce Euler’s equation for the flow of non-viscous
fluid.

13 S | S5 o B o 2
forfag | 2

What is Poisson’s ratio ? Write its theoretical
value.
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