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2025

PHYSICS — MINOR
Paper : MN-1
(Basic Physics-I)

Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.
1. Answer any five questions : 3x5

2. 7.
(a) Find the constant ‘4> such that the function f(x)z{ X +Tx<3

is continuous.
2x% +kx+1Lx23

(b) Check whether the given differential df = 3x2ydx + x3dy is an exact differential or not. Find the
function f(x, y).

(c) Prove that 6(—%) =0(r=0).

r

(d) Show that linear momentum of a system of particles about the centre of mass is zero.

(e) What is reduced mass? Calculate the reduced mass when the masses of the two bodies are equal.
(f) Write down and explain the Gauss’s law for gravitation.

(g) What are compressible and incompressible fluids? Give examples.

(h) What are elastic and inelastic collisions?
Answer any five questions, taking at least one question from each Group.
Group- A

2. (a) Plot the function : e* where 0 < x < co.
(b) Find the Taylor series expansion of e* about x = 0.
(c) Find the integrating factor of the differential equation @ +x=2 and hence find the solution of the

dx x
differential equation.
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For the function u = €% sin by, where a, b are constants, show that a_u: Ou .
Ox0y  Oyox

2+4+(2+2)+2

Find a unit vector perpendicular to the plane of 4=2i— ]+ 3kand B=2i - 57+ k.
Find the constant a such the vectors 2i +a +k, i +2] —3k and 3i —4}'+5]§ are coplanar.

Show that for any vector field 4, ?.(? X ;1) =0.

. . i : . |dd
If A has constant magnitude, show that 4 and % are perpendicular, provided ‘E #0.
t

3+3+4+2
(i) Draw a cylindrical polar coordinate system (p, ¢, z). Indicate the range of each coordinates.

(i) Find the unit vectors p and(T) in cylindrical polar coordinate system in terms of i ,f and k.

Write down the position vector of a particle in cylindrical coordinates and deduce the expression
for its velocity. [(2+2)+4]+4

Group - B
What is Galilean transformation? Show that Newton’s second law of motion is invariant under
Galilean transformation.

The force acting on a particle at any instant of time is given by F =acoswti +bsinws ] where

a, b and o are constants. If the particle is initially at rest at the origin, find its velocity and position
at any later time.

Find the work done in moving particle on xy plane from point (0, 0) to (1, 1) along the path x = y
under the force field F =(2x+ y)i—(3y—x)J. (2+2)+(2+2)+4

A particle of mass m moves in a straight line under the influence of a constant resisting force F .
If it starts with a speed of v, (i) how long will it take before coming to rest? and (ii) how much
distance will it travel in this time?

A

A particle of mass 2 units moves along the space curve 7 =(4t2 —t3)z —5t}‘+(t4 —2)12. Find

(i) the momentum and (ii) the force acting on it at ¢ = 1. (3+3)+(3+3)
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A particle moves on the x-axis under the influence of a force field having potential
V (x) = 2x(x — 2). Find the point of equilibrium. Also find the nature of equilibrium.

What are reduced mass and centre of mass? Show that centre of mass of a system of particles
is unique.

A system of particles consists of a 2 gm mass located at (2, 1, 1), a 3 gm mass located at
(-3, 2, —1) and a 5 gm mass located at (1, -2, 3). Find the position vector of the centre of mass
of the system. (2+2)+(2+3)+3

Derive the equations of motion for a particle moving under central force field.

Show that angular momentum of a particle moving under central force field is conserved.

Find the gravitational intensity at any point outside and inside a thin uniform spherical shell.
5+3+4

What are streamline and turbulent flow? What is Raynold’s number?

Derive the equation of continuity for a fluid in streamline motion. Explain its physical significance.

State Bernoulli’s theorem. (3+2)+(4+1)+2
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