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Answer all questions

1. a) If the number of degrees of freedom per molecule of a perfect gas be f, show that

3. a)
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is the ratio of the specific heats of the gas at constant pressure

b) State and explain van der Waals’ equation for real gas. (3+2)

2 C

y=l+—
y) ) @ e SR Af6i R Tifaer s [ oxe oans @, f curE

BT \3 B SIS ST WA BIoR MG |

p

)

¥) IB ST CHA OJA-TR-\3TA-A7 THPIAD @ Q7R AT I | (943)
o0, _, 00,

— - uo,
Fourier equation for one dimensional heat flow is given by ot ox° , where.
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symbols carry their usual meanings. Find the excess temperature over surrounding (‘99) in

(x =0)

steady state at any point of a long rod whose one end is maintained at a constant

6, (x)

temperature ('90). Draw versus X graph. 5
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Show that a force field given by F =(y’z’ - 6x27)i +2xyz"j+(3xy"2" - 6X°2)k 45

conservative force field. Hence derive the corresponding scalar potential. 1+1
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b) Prove that the sum of kinetic and potential energy of a particle moving in a conservative force
field is always a constant. 1
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¢) What is a geo-stationary satellite? What do you mean by escape velocity? 1
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d) State and prove the work-energy principle. 1
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4.a) Show that the motion of a particle inside the tunnel bored across the diameter of the earth is

SHM. Hence calculate the time period of oscillation of the particle. 2+1
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b) Show how the gravitational potential and intensity due to a thin uniform spherical shell vary
with the distance from its center. 1+1
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5. (a) 5 moles of an ideal gas undergoes an isothermal expansion at 0° C, from an initial volume of
11 litre to a final volume of 55 litre. Calculate the work done by the gas in terms of R, the universal
gas constant. 2
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(b) 2 Kg of water is heated from 0° C to 100° C. Calculate the change in entropy of the water. 2
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(c) A black body at a temperature of 0° C is found to emit radiation at the maximum intensity at
an wavelength of 1.06x10 *cm . If the black body is now heated to 500° C, at which wavelength
will it emit radiation at the maximum intensity? 1
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Paper-1B [FM:25]
Answer all questions

1.(a) What is Fermat’s principle?
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(b) Starting with relation — - — =
vV u
principal focal length & f; is the second principal focal length of a spherical surface.

, Prove that (fi/n;) + (f/ no)=0, where f; is the first
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2.(a) Show that to form the achromatic combination of two lenses in contact of different materials
the following condition
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(b) How deviation without dispersion can be achieved with the help of two prisms?
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3. a) Define surface tension and surface energy of a liquid.
b) Calculate the amount of energy needed to break a drop of mercury of 2 mm diameter
2
into 8 droplets of equal size, taking surface energy of mercury as 0.465J /m (3+2)
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4. a) The equation of a progressive wave is given by y = 6 Sin (5007t — nx/70) cm. what are the
frequency and wave length of the wave?

b) If 3f+12x = 0 be the equation of motion of a particle oscillating simple harmonically, find
it’s time-period; f and x representing the acceleration and displacement of the particle
respectively.

c¢) Displacement of any particle at an instant t is given by x = acos(wt) + bsin(wt). Show

that the particle oscillates simple harmonically and also find the amplitude of oscillation.
1+2+2
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5. What is Lissajous figure? The equation of two S.H.Ms are x = 1.00x 10*sin(wt) mand y =
1.732% 107 sin(wt) m. These two S.H.Ms are acting simultaneously on a particle. Find the
amplitude of the resultant motion and its inclination to the x-axis. 1+4
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