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2019
PHYSICS
[ General | .
| PAPER —1
Full Marks : 90
Time : 3 hours
?‘he figures in the right hand margin indicate marks

‘Candidates aré required to give their answers in their
own words as far as practicable

Iltustrate the answers wherever necessary
GROUP - A
{ Answer any two questions : 15 x2

;L (a) State and explain Stokes' theorem of vector

 integration, 2
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(2)

(b) A force acting on the part1cle IS given
by F (x~ +y2)1+a)gzj where ¢ is a
constant. For what value of ¢ is the force
conservative.

() Show that the two vectors 4 =2i -3~ k

and B=—6i + 9; +3k are parallel to each
other.

(d) If 7 be the position vector, prove the
following :

(@) Give an account of the molecular theory of
surface tension.

(b) What is capillarity ? Find an expression for
the height to which a liquid will rise above
the general level in a capillary tube. 2+6

(¢) Indicate how the surface tension varies with
temperature.
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(3)

3. (a) Write down van der Waals' equation for
' imperfect gas and explain the significance
of the correction terms. 3

(b) From the equation obtain expressions for the
critical temperature, critical pressure and
critical volume in terms of constants of the

equation. 8
(¢) Find g};cc | 2

4. (a) Find an expression of velocity of longitudinal
waves in a gaseous medium. ' .6

(h) What is Newton's formula for the velocity
of "sound in air? Discuss Laplace's
correction. ‘ 2+3

(¢) Velocity of sound in airl is 340 m/s and
density of air 1-22 x 107? gm/cc. Find the

1 pressure of the air. Giveny= 1-41. 4
‘ GROUP — B
Answer any five questions ; x5
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(4)

5. (a) Whatis equivalent lens ? 2

(b) Find an expression of equivalent focal length
of two lenses of focal lengths f, and £, kept
at a distance d in air. 6

6. (a) Explain formation of stationary wave by
analytical method. 4

(b) What are antinodes and nodes ? Determine
their positions. Z2

7. (a) Establish inter-relations among the elastic
constants. 6

(b) Find the limiting values of Poisson's ratio. 2

8. (@) Find an expression of pressure of an ideal
gas in terms of r.m.s velocity and density
of gas. o 6

(b) What is kinetic interpretation of tempe-
e ? 2

9. (a) Discuss the differences between isothermal
and adiabatic processes. 2
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:(b) Find a relation between volume and tempe-
rature of an ideal gas in case of adiabatic
change. 6

10. (a) ‘What is moment of inertia of a body about
an axis of rotation ? 2

~(b) State and prove perpendlcular axes theorem
for laminar bodies. | 2+4

11, (a) Describe construction and working principle
of Ramsden's eyepiece. 2 2+4

. (b) What are the advantages of this eyepiece. ~ 2
12 (a) What are beats ? 2

~ (b) Prove that the number of beats produced per
second is equal to the difference between the

tones producing beats. 6
GROUP -C
Answer any five questions : 4x5

13. Distinguish between streamline and turbulant
flow. What is Reynold's number ? 2+2
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14. Calculate the maximum possible efficiency of a
heat engine working between 30 °C and 300°C. 4

15. What is thermal conductivity of a substance ? Find
its unit in SI system. 2+2

16. Show that the Newton's law of cooling follows
from Stefan's-Boltzmann law. 4

17. (i) What is optical path ?

(i7) How refractive index of a material is related
to the velocity of light in that material ? 2 + 2

18. The equation of a progressive waveis =~

. t X
-—_0.8 Z —_— T
y sin TC( - -‘ )Cm

Find the amplitude, wave length and wave velocity. 4

19. Find the value of p for which the following three
vectors will be coplanar 2 4

A=3i+2j+k, B=3i+4j+5k,C=i+ - pk.

20. Starting from Bernoulli's theorem, prove the
Torricelli's theorem. 4
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