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PHY(N)-101
MECHANICS

Examination, June 2025

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit
their answers to the questions on the given answer
sheet. No additional (B) answer sheet will be

issued.
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Section—A
(@us-=h)
Long Answer Type Questions

(@ I 99) 2x19=38

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)

questions only.
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1. Show that the vector field represented by E = (2> + 2x

+3y) § +(Gx+2y+ Z)f +(y +2zX) | is irrotational

but not solenoidal. Also obtain a scalar function @ such

that grad @ = E
TR F = (2 +2x+3y) [ +Gx+2y+2) ] +(y

+27X) SN It T wiewr &5 Tl ¥, Hieised T
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2. What do you understand by the line integral of a force?
Show that the work done by an external force on a

particle increases its kinetic energy.
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3. Define moment of inertia. Obtain an expression for the

moment of inertia of an angular disc with internal and
external radii R; and R, respectively about (i) its own

axis and (ii) a tangential axis in the plane of the disc.
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4. Show that the escape velocity of a body from solar
system, launched from the earth is \(2GM /R, , where

M is the mass of the sun and Res is the distance of the
earth from the sun. What is the escape velocity, if M, =
1.33 x 10°* kg and R = 1.49 x 10! m,

TuTise fF gedt ¥ yaifud Irusa & fwdt fis &1 qomm

1 J2GM_/R,, ¥ &I M, ¥ 1 55899 © 3R Ry,

g4 ¥ gedt &t g ¥ 1 Iee o R’ ¥, afe M, = 1.33 x

10°° kg 3R Reg = 1.49 x 101 m %1
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5. State and explain the relativistic length contraction and
time dilation. What is proper length and proper time
interval? Does the proper length and proper time depend

on the observer?
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Section—B

(@us—w)
Short Answer Type Questions
(g I U9H) 4x8=32

Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.
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1. State the Stoke’s theorem with an example.
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2. If ¢ = U/r then prove that V¢ = — — Vr.
r

H&¢=1/raﬁfa@aﬁﬁqﬁv¢=—% vr.
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3. If the total momentum of a system is conserved, then
show that the center of mass moves with uniform velocity

or remains at rest.
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4. A circular hoop of radius R starts rolling down a smooth

inclined plane without slipping. Show that its

|
acceleration down the plane is —g sin®
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5. Discuss the motion of a charge particle in a uniform

and constant magnetic field.
THEHH Ta feeR R &5 | STEw w0 i M W
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6. Show that gravitational field is conservative.
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7. Show that the Young’s modulus Y, modulus of rigidity
n and Poisson’s ratio ¢ are related by the equation Y =
2n (1 + o).
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8.  State Newton’s laws of motion. What are their limitations

i view to inertial and non-inertial frames?
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