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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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[ English Version ]

The figures in the margin indicate full marks.

1. Answer any five questions : 3x5

(a) Write down the differential equation of a simple harmonic motion and explain.
(b) Show that A= i+ 4 j+ 3k and B = 4i+2 j- 4k are mutually perpendicular.

2
(¢c) Draw the graph of the function : ¢ [* where — o0 < x < 0.

(d) Show that the following force is conservative : F = yzi + xzj + xy k.

(e) The position vector of a particle in plane polar coordinate (r, 8) is 7 = r7, where 7 is a unit vector
in the direction of increasing r. Find the velocity of the particle.

() Find the work done in moving an particle from (0, 0, 0) to (3, 2, —5) if the applied force
is F=2i- f - k.
(g) What is centre of mass? Explain its significance.

(h) Write down Pascal’s Law and Archimedes principle.
Answer any five questions, taking at least one question from each Group.
Group - A

2. (a) Find the curl of the vector F =z; + xk at (1, -3, 2).

(b) State Divergence theorem and write down its mathematical form.

(c) Find the divergence of the vector A4 = (axzy + yz) i+ (xy2 - xzz)f + (2xyz - 2x2y2)l€.

Find the value of ‘@’ for which 4 is solenoidal. 4+4+(2+2)

3. (a) (i) Draw a spherical polar coordinate system (r, 0, ¢). Indicate the range of each coordinates.

(i) Find the unit vectors 7 and 9 in spherical polar coordinate system.

(b) Find the point of Maxima and Minima of the function f(x) = —x2 + x*. (2+2)+4+4
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4. (a)
(®)
©

(d)

Determine the Taylor series about x = 0 for f(x) = sinx.
Show that the following differential is an exact differential : dg = xdy + ydx.
Plot the function f(x) = log x.

Solve the equation (D2 + 4) y (x) = sin 3x (where D = a’i) and find the general solution.
x

442+42+4
Group - B

5. The position vector of a particle is given by 7 =coswf i + sinws j , where © is constant.

Show that —

(2)
(b)

()

6. (a)
(b

(©)

(d)

(b)
(©)
d

(b)
(c)

(b)
(©)
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the velocity v of the particle is perpendicular to »

the acceleration a has the magnitude proportional to the distance from the origin and is directed
towards the origin.

¥xv is a constant vector. 4+4+4

State and prove the angular momentum conservation rule for a particle.

Prove that in a force field if a particle is displaced, then the work done by the particle is equal to
the change in kinetic energy.

The angular momentum of a particle is given as a function of time ¢ by

L=621=Qf+1) ] + (127 - 82)k.
Find the torque at the time ¢ = 1.
Two bodies of masses 2 gm and 10 gm have position vectors (3f+ 2] - lAc) and (f— J+ 3/?)
respectively. Find the position vector of centre of mass. 3+4+3+2
Show that the angular momentum is conserved for motion under central force.
Show that the motion under a central force is planar.

State Kepler’s Laws of planetary motion.

Show that the total energy of a satellite in a circular orbit is half its potential energy in magnitude.

3+3+3+3
Find the dimension of universal gravitational constant.
Find the gravitational intensity at a point inside a solid sphere of uniform density.
Calculate the corresponding potential energy at a distance r for a force field given by F = £2 7.

-
2+6+4

Derive Stokes Law from dimensional analysis.
State and prove Bernoulli’s theorem.
What is incompressible fluid? 4+6+2



