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NIR/KW/18/2048
Bachelor of Science (B.Sc.) Semester—II Examination

PHYSICS (Gravitation, Astrophysics, Magnetism and Magneto Statics)
Optional Paper—2

Time : Three Hours] [Maximum Marks : 50

N.B. :— (1) All questions are compulsory.
(2) Draw neat diagrams wherever necessary.

EITHER
1. (A) Define gravitational self-energy of a body. Obtain an expression for gravitational self-energy of

a galaxy in terms of number of stars in Galaxy. 5
(B) (i) Obtain an expression for gravitational potential due to point mass. 3

(ii) Calculate Earth’s surface potential from the following data :
Radius of Earth = 6.63 × 106m
Mean density of Earth = 5.57 × 103 kg/m3

and G = 6.67 × 10–11 Nm2/kg2 . 2
OR
(C) State Kepler’s laws of planetary motion. 2½
(D) Derive the relation between acceleration due to gravity (g), and universal Gravitation

Constant (G). 2½
(E) Derive an expression for the gravitational potential and intensity at a point outside due to a solid

sphere. 2½
(F) Calculate the gravitational constant, if the gravitational attraction is 3.2 × 10–6 N of two cars, 5m

apart, the masses of the cars are 1000 kg and 1200 kg. 2½
EITHER

2. (A) What is Galaxy ? Explain different types of Galaxies in the universe. 5
(B) (i) Explain parallax method for measuring the distance of a planet from earth. 3

(ii) The distance of the moon from the earth is 3.86 × 108m. The parallactic angle as measured
from two places on the earth is 57 minutes of an arc. Find the distance between the two
places. 2

OR
(C) Write a short note on Big-Bang theory of Universe. 2½
(D) Discuss the characteristics of various layers on the surface of the Sun. 2½
(E) Derive an expression for surface temperature of Sun. 2½
(F) A star will appear red if the wavelength of the maximum emission is in the range of 6500 Å to

7000 Å. Find the temperature range of the star.
(Given : Wien’s constant b = 2.9 × 10–3 mK) 2½

EITHER
3. (A) Discuss Langevin’s theory of paramagnetism and obtain an expression for paramagnetic

susceptibility. 5
(B) (i) What is Superconductivity ? Explain the terms critical temperature and critical magnetic field

for superconductor. 3
(ii) Calculate the transition temperature of Niobium if the critical field for Niobium is

1 × 105 A/m at 8 ºK and 2 × 105 A/m at 0 ºK. 2
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OR
(C) What is the origin of magnetism ? Explain. 2½
(D) Distinguish between Paramagnetism and Ferromagnetism. 2½
(E) What is Meissner effect ? Explain. 2½
(F) Calculate the magnetic susceptibility of helium gas (Z = 2), if the helium atom is in ground state

and the average distance of electron for it is 0.53 A.
(Given : Atomic concentration n = 2.7 × 1030 per metre3

Permeability µ = 3.4 × 10–7  N/A2)
Mass of electron = 9.1 × 10–31 Kg
Charge of electron = 1.6 × 10–19 C 2½

EITHER
4. (A) What is a solenoid ? Derive an expression for the magnetic field inside a solenoid of infinite

length. Explain the variation of B with length of the solenoid. 5

(B) (i) Show that )HM(B 0 +µ= , where symbols have their usual meaning. 3

(ii) Calculate flux density and magnetic moment per unit volume when magnetic field intensity
is 5 × 105 A/m.
(Given : µ0  = 4π  × 10–7 weber/Am) 2

OR
(C) State and explain Biot and Savart law. 2½
(D) What is Gauss law of magnetization ? Explain. 2½
(E) Derive an expression for magnetic moment of an electron due to its orbital motion. 2½
(F) There are 500 turns in 40 cm long solenoid. If it carries a current of 1.0 A. Calculate the intensity

of magnetic field intensity of the solenoid along its axis. 2½
5. Answer any TEN :

(i) State Gauss theorem.

(ii) State the Newton law of gravitation.

(iii) The distance of two planets from Sun is 1013m and 1012 m respectively. Find the ratio of their
time periods.

(iv) What are Asteroids ?

(v) What is Steller spectrum ?

(vi) Calculate luminosity of Sun if Sun-Earth distance is 1.496 × 1011m.
(Given : Solar constant = 1.388 × 103 w/m2)

(vii) Define magnetic dipole moment.

(viii) What is diamagnetic substance ? Give its example.

(ix) Calculate the value of Bohr magneton. (Given e = 1.6 × 10– 1 9C, h = 6.62 × 10– 3 4 J-S,
m = 9 × 10–31 kg)

(x) Define Magnetic permeability.

(xi) Calculate the value of gyromagnetic ratio. (Given m = 9.1 × 10–31 kg, e = q = 1.6 × 10–19C).
(xii) Write down the Lorentz force equation and state meaning of symbols used in it.

10×1=10
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