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1

Instructions : 1) All questions are compulsory.
2) Figures to the right indicate marks allotted to the question.
3) Symbols have their usual meaning unless otherwise slated.
4) Draw neat diagrams wherever necessary.
5) Use of non-programmable calculator is permitted.

Answer any four of the following : ' 16
a) With the help of an indicator diagram, explain the working of an Otto engine.

b) Explain the cooling of a liquid by evaporation. State any one factor on
which cooling depends. List any three properties of the liquid coolant.

¢) Using a PV indicator diagram, briefly discuss the reversibility of a Carnot
engine.

d) With the help of a schematic diagram, explain the process of coolmg by
sudden adiabatic expansion of a compressed gas.

e) The critical temperature for a certain gas is — 239.91°C. Calculate the
inversion temperature and Boyle temperature for the gas. Given:a=1.32
litre?atm/mole3; b = 3.12 x 10~ 2 litre/mole; R = 8.4 x 107 erg/mole°K.

f) Describe the process of liquefaction of hydrogen.

Answer any four of the following : 16
a) Using a suitable example, éxplain the meaning of the terms “distribution”
and “most probable distribution”.
b) Derive Stirling’s formula inN! = NInN — N.
c¢) Acardis drawn from a pack of well- shuffled cards. Find the probability that it
is a red card or a king.

d) A box of area 400 square meters is divided into smaller square cells. A
million marbles are thrown into it at random. What is the most probable
number of marbles that fall into a cell with side 20 cm ?

e) Describe the statistical interpretation of the second law of thermodynamics.

f) A raffle has 150 tickets with 5 prizes. Arun purchases 5 tickets. Find the
probability that he wins at least four prizes.
P.T.0.



VIBYQiJ ensiind) lemisl
sof OFe g navp®

BSC 6 -09 » | | O R

3. ‘A) Draw a neat diagram of the experimental set-up to obtain low femperatures
through adiabatic demagnetization of a paramagnetic salt. Derive the

expression for the decrease in temperature arising from this method. 6
' OR
A) Using a neat PV indicator diagram, derive an expression for the efficiency of
a diesel engine. s : 6

B) Derive expressions for the mean effective pressure and maximum pressure
of a Carnot engine. Use an appropriate indicator diagram to aid your answer. 6

4. A) Describe the application of Joule-Kelvin.effect to-a Van der Waal’s gas.

Derive the expression for inversion temperature. . 6
; OR

A) Using appropriate phase diagrams, explain the properties of Helium | and
Helium I1. ' 6

B) With the help of a neat diagram, explain the process of liquefaction of nitrogen. 6

5. A) i) State and prove the multiplication theorem of probability. 3

ii) On an average, Tom can solve 40% of the numerical problems which are
- assigned to him. What is the probability that Tom solves exactly four

problems out of six assigned to him during a test ? . 3
OR : 2 i
A) i) Show that the value of variance for a Poisson Distribution equals ‘np’
(where the symbols have their usual meaning). 3
i) A box contains 3 white and 5 black balls. Two balls are drawn at random.
Find the probability that both are of the same colour. 3
B) Derive expressions for the mean and variance of a normal distribution. 6
6. A) Derive Maxwell-BoI‘tzrhann law of distribution of particles. (Do not evaluate
the constants o and ). 6
OR |
A) Maxwell-Boltzmann law of distribution of momenta is given by
Ha o sElpe
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n(p)dp = 47N {éﬁrﬁ} p?e 2m dp . Using the law, derive the average and root
; 1
mean square speeds. 6

B) What are bosons and fermions ? State the properties of both types of particles.
Write down the expression for occupation index for both types. Give two
examples of each type of particles. )




