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Choose the correct answer from the following: 1X20=20
1. The magnetic field outside the infinite solenoid is
.Z b.
a. Zero #0[
2r
C. /"l()l d. ,llOI
4r r
2, - —
E = —V U . Here Negative sign signifies that
—»
(where E is the electric field and U is the electric potential)
a. E is directed in the direction of b. E is opposite to U
decreasing U
c. E is negative d. E increases when U decreases

3. Which of the following substance have positive permeability and negative susceptibility?

a. Diamagnetic b. Ferromagnetic
c. paramagnetic d. Anti-ferromagnetic

4. Increase in temperature results in

a. Adiabatic compression b. Adiabatic expansion
¢. Isothermal compression d. Isothermal expansion

5. Entropy of a system remains constant in

a. Reversible process b. Irreversible process

¢. Adiabatic Process d. None of these
6.

The value }/(E&) for a diatomic gas molecule is
v

a.14 b. 1.66 c.1.33
7. The unit of entropy are

a. Joules K-1 b. Joules K c. Joules d.
8. The Ampere’s law is based on which theorem?

a. Gauss's divergence theorem b. Green'’s theorem

c. Stoke theorem d. Maxwell theorem
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[ PART-B : Descriptive ]

Time : 2 hrs. 40 min. Marks : 50

[ Answer question no.1 & any

a. An ideal heat engine of efficiency 0.75 discharges 2000W into the sink whose
temperature is 100C. Calculate source temperature, work done by the engine in
one minute and heat drawn from the source in one cycle.

b. A body at 1500 K emits maximum energy of wavelength 200nm. If sun emits
maximum energy of wavelength 500nm, what would be the temperature of the
sun.

¢. Two stars radiate maximum energy at wavelength 3.6x10-7m and 4.8x10-7m
respectively. What is the ratio of their temperature?

State Ampere’s law.
Using Ampere’s law calculates the magnetic field at a point inside a long current

carrying solenoid.

—»
Also prove that if the magnetic field induction B is nota function of time,
-

curl B = fdsydf

Where symbols have usual meaning,.

Show that mean free path of the molecules of a gas is inversely proportional to
the density of the gas. Calculate the mean free path of nitrogen molecule at 27°C
temperature and one atmospheric pressure. The molecular diameter of nitrogen
is 3.5x10-8cm.

State and prove the Gauss’s divergence theorem. Express it in differential form

and show that V. E = ﬁ

20
a. Explain reversible and irreversible thermodynamic processes with examples.

b. Discuss the concepts of degrees of freedom and Brownian motion.
What is Black body? What do you mean by Black body radiation? Show that
Wien’s displacement law is a special case of Planck’s law. Filament of a tungsten

bulb is emitting radiation of maximum energy wavelength Ay, =2.16x10-cm.
Calculate filament temperature.
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) four (4) from the rest |

5+3+2
=10

2+4+4
=10

5+5=10

2+8=10

4-+3+3

1+1+5+
3=10
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