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PHY202 Jan-Aug 2019: Midsem 1 Dated February 4, 2019: Inst: Dipanjan Chakraborty

e Time : 60 minutes Question| 1 2 3 4 T
e Max Marks : 40
e Attempt all questions.  No aids (Books/Notes/Gadgets).
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1. Each of the following question has 1 marks for the correct tick mark and the rest for justification.

(a): The differential dz = 2aydax + (2% + 2y)dy is not an exact differential [4]

Justification

dz = A(%»)C(X + BQ‘/&) ay — O

r}A, 2% (3_13:21. — @©
2y 2%

Az = 4Py + ) =i

(b): For an ideal gas, the internal energy per unit volume is P/(y — 1), where P is the pressure and + is the ratio of
specific heats. (4]

Justification
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(c): For n moles of an ideal gas, initially confined in volume V' and at temperature T is expanded to a volume aV (i)
by a reversible isothermal expansion (ii) removing a partition and allowing a free expansion. The change in entropy is

the same in the two cases. 4]
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(b): An ideal monoatomic gas in three dimensions is initially at a temperature 7. The temperature is changed to 47"
The root-mean square velocity vems = /(0?) changes by a factor 3. (4]
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2. Consider a hydrostatic system with fixed particle number. The system undergoes a change in state going from a
state-1 (P1, V1) to a state-2 (P, V2) by an isothermal expansion. Now consider another process in which we first go from

(P1, V1) to (P2, Vy) and then to (Ps, V). Estimate the entropy change in going from state 1 to state 2 along each of
these paths. What do you conclude?
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3. Consider an ideal heat engine operated in a cycle using two adiabatic processes and two isochoric processes. The cycle
in the p— V diagram is shown below: The heat engine is operated with an ideal gas as a working substance. Calculate

1-2: Isentropic compression
A 2-3: constant volume heat addition
3-4: Isentropic Expansion
3 4-1: Constant volume heat rejection

Wour
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the efficiency of the heat engine and show that this efficiency is less than a Carnot engine working between the same hot

and cold reservoirs.

[Marks=8+4]
- 7
Q(:h - W CTB’TL) o Qou = G (TQ"f) - @
. ’Y] _ i]_. . D(\D/\i W = N = Wouwr
Qs
4- Qo = 1- (E‘:t,?") —®
T (&%)
e Y| = y=1
e =] - o » Vv,
T} VZY‘ = Ty V,Y (lg-l),) \Q - @' ")'
’ 4 _
'Y’l ¥ ' -—'T 3/\ q = —
Ty \/2 = vi .'.‘.'.-—J _\_/2 %
AN
e Where o = _\./.'
1- Vo

- P O r » T3 77,
Zz . gB ’} = Tz_ /53 3 R @
T. Ty e _
fuvfi * Tyl




T})T(, ]@
C demer we bone

— gy

e

‘TRA\S wWLarmn Tb—"ri 7 Tz_-\'

Now, T —mwaxivwm Cavnat e,@{i‘uwpa A% oblins) HRom weorwv(z

o w2 kml' Q)u.ssiv\.e b.&»m T ET} X TL Qz@«‘d@uud A

(]cz A- T
13

o e 6/\‘v~em. hoat- Qungine T 4’9‘“%0‘3 A
= T (“‘/Tl—')__4-5

e h= B4 - = !
T"TL\@ () °

Ynce By = T Y

bonce bne T3 =T 7 BT il s T

—

B, & g

el =

4
T T T,

Ao A= T gy4- 10
Ty T

———

e




o




