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Which of the following is incorrect regarding the first law of thermodynamics ?

(a) It is the restatement of the principle of conservation of energy.

(b) It is not applicable to any cyclic process.

(c) It introduces the concept of entropy.

(d) It introduces the concept of the internal energy. [ EE “2005 ]

A system goes from A to B via two processes I and II
as shown in figure. If AU; and AU, are the changes in P
internal energies in the processes I and II respectively,

then B
(a) relation between AU; and AU cannot be determine ®
(b)AU1 = AUz (c)AUz < AU1 (d) AUz > AUg
[ AIEE "
v
Ta

The temperature — entropy diagram of :é e engine
cycle is given in the figure. Its efficien is 2Tn

(a) 1/4 (b) 1/2 T t-l

(c) 2/3 (d) 1/3

Sg 28, S
[ AIEEE 2005 ]
A gaseous mixture ts 16 g of Helium and 16 g of oxygen. The ratio Cp/Cy of
(

the mixture is
(a) 1.62 (b c) 154 (d) 14 [ AIEEE 2005 ]
Which of thg followi statements is correct for any thermodynamic system ?

(a) The inté&nal energy changes in all processes.

ergy and entropy are state functions.

in entropy can never be zero.

rk done in an adiabatic processis always zero. [ AIEEE 2004 ]

le of ideal monatomic gas (yY=5/3) is mixed with one mole of diatomic gas

7 /5). What is y for the mixture ?
a) 3/2 (b) 23/15 (c) 35/23 (d) 4/3 [ AIEEE 2004 ]

Two thermally insulated vessels 1 and 2 are filled with air at temperature ( T1, T2),

volume (V1, V2) and pressure (P1, P2) respectively. If the valve joining the two vessels
is opened, the temperature inside he vessel at equilibrium will be

T1+To T1T2 (P1V1 +P2 V3 ) d T1T2 (P1V1+P2 V7))
P1V1T2 + P2 V2 T]_ P1V1T1 + P2 V2 T2

[ AIEEE 2004 ]

(a) Te+T2 (b)

(c
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8 ) “Heat cannot by itself flow from a body at lower temperature to a body at higher
temperature” is a statement as a consequence of

(a) conservation of mass (b) conservation of momentum

(c) first law of thermodynamics (d) second law of thermodynamics IE 2003 ]
9) During an adiabatic process, the pressure of a gas is found to jonal to the

cube of its absolute temperature. The ratio Cp/Cy for the gas is

(a) 2 (b) 3/2 (c) 4/3 (d) 5/3 [ AIEEE 2003]
10) A Carnot engine takes 3 x 10° cal. of heat from a reservoir at C and gives it to a

sink at 27°C. The work done by the engine is ¢

(a) zero (b) 42x10%°3 (c) 84x10°3 (d) 16. [ AIEEE 2003 ]

11 ) Which of the following parameters does not aracter the thermodynamic state of
matter ?
m

(a) work (b) volume (c) pressure ture [ AIEEE 2003 ]
12) For an isothermal expansion of a perfe@tigas, value of AP/P is equal to

(a) -AV/V (b) yAv/vV (c) ALV (d) -yZAV/V [ AIEEE 2002 ]
13) The _translational kinetic energ f s molecules at temperature T for one mole of a

gﬁa?)ls(wz) RT (b) (9/ T Nc) (1/3) RT (d) (5/2) RT [ AIEEE 2002 ]
14) A gas at 300 K, enclosged i container, is placed in a fast moving train. When the

erature of the gas
) falls below 300K

(d) becomes unsteady [ AIEEE 2002 ]

train is in motion, t
(a) rises above
(c) remains ung

15) An ideal
original

S expe isothermally from volume Vi to V2 and then compressed to
e @ adiabatically. Initial pressure is P1 and final pressure is P3. The total

>0 (b) P3 <P, W<O0
1, W<O0 (d) Pz =P, W=0 [T 2004 ]

rods, one of aluminium and the other made of steel, having initial length [ and I3

are connected together to form a single rod of length 11 + lo. The coefficients of linear

xpansion for aluminium and steel are o and o s respectively. If the lengthy of each

rod increases by the same amount when their temperatures are raised by t°C, then the
1

|1 + |2

ratio is equal to

qS qa qS a
(a) = (b) = (c) —S (d) —2 [T 2003 ]

a s a, + dg a; + dg
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17) An ideal gas is taken through the cycle A - B - C - A,
as shown in the figure. If the net heat supplied to the gas 2
in the cycle is 5 J, the work done by the gas in the V{m3)
process C —» Ais

(a) -5 (b) -10J (c) -153 (d) -20J
[T 2002]
dvidpP .
18) Which of the following graphs correctly represents the variati f = - v with P

for an ideal gas at constant temperature ?

S

L

[ IT 2002]
19) The PT diagram for an ide as shown in the figure, where AC Y
is an adiabatic process. ' of the following is the P
corresponding PV diagr
[T 2003]
B C.
W
£ ﬂ -~ ﬂ - ﬂ
B (h) P (c) P (d)
C B B C. C B
LY W LY
n a given process of an ideal gas, dW = 0 and dQ < 0. Then for the gas
a) the temperature will decrease (b) the volume will increase
(c) the pressure will remain constant (d) the temperature will increase [ IT 2001 ]
21) P-V plots for two gases during adiabatic processes are shown in P
the figure. Plots 1 and 2 should correspond respectively to:
(a) He and O3 (b) O2 and He
(c) He and Ar (d) Oz and N2 1
[IIT 2001 ] 2,
v
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22) A monatomic ideal gas, initially at temperature T1, is enclosed in a cylinder fitted with a
frictionless piston, The gas is allowed to expand adiabatically to a temper
releasing the piston suddenly. If Ly and L, are the lengths of the gas
and after expansion respectively, then T1/T2 is given by

ure Ty by
before

2

L1)3 Ly L, Ly )3
(a) [G) (b) o (c) o (d) [E] [1IT 2000 ]

23) Starting with the same initial conditions, an ideal gas expandsSitom Wolume Vi to V2 in
three different ways. The work done by the gas is Wj if the pr s is purely

isothermal, W if purely isobaric and W3 if purely adi Thén
(a) Wz > Wi > W3 (b) W2 > Wz > W
(c) W1 > Wso > W3 (d) W1 > Wz > W [ IT 2000]
24) An ideal gas is initially at temperature T V. Its volume is increased by AV
due to an increase in temperature ,op remaining constant. The quantity
8= AV/VAT varies with temperature as [ IT 2000 ]
6 il 6 Ll 6 Ll
{a}) {c) {d}
| | 3 T | 1 3 T | | 3 T
T  T+AT T  T+AT T  T+AT
25) A gas mixture tspof 2 moles of oxygen and 4 moles of argon at temperature T.
Neglecting all vi i | modes, the total internal energy of the system is
(a) 4 RT (z) 15 RT (c) 9 RT (d) 11 RT [T 1999]
26) Let vp respectively denote the mean speed, root mean square speed and

mo le speed of the molecules in an ideal monatomic gas at absolute

T. The mass of a molecule is m. Then
molecule can have energy greater than V2 Vrms
no molecule can have speed less than vp/ V2

c) vp < v < Vrms

3
(d) the average kinetic energy of a molecule is Zm vp2 [ IT 1998 ]

27) A vessel contains a mixture of one mole of oxygen and two moles of nitrogen at 300 K.

The ratio of the average rotational kinetic energy per O2 to per N2 molecule is
(a) 1:1 (b) 1:2 (c) 2:1
(d) depends on the moment of inertia of the two molecules [ IT 1998 ]
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Two cylinders A and B fitted with pistons contain equal amounts of an ideal diatomic
gas at 300 K. The piston of A is free to move, while that of B is held fixed. The same
amount of heat is given to the gas in each cylinder. If the rise in temperat of the
gas in A is 30 K, then the rise in temperature of the gas in B is
(a) 30 K (b) 18 K (c) 50 K (d) 42 K IIT "1998 ]

Two identical containers A and B with frictionless pistons contain ameyideal gas at
the same temperature and the same volume V. The mass of the{g A is ma and
that in B is mp. The gas in each cylinder s now allowed to an Othermally to the

same final volume 2V. The changes in the pressure in A and aréyfound to be AP and
1.5 AP respectively. Then
(a) 4ma = 9mp (b) 2ma = 3mp (c) 3ma = 2mp )Q@A—4m5 [ IT 1998 ]

During the melting of a slab of ice at 273K at a ressure
(a) positive work is done by he ice-water syste e atmosphere
(b) positive work is done by he ice-water e atmosphere

(c) the internal energy of the ice-water sy eases
(d) the internal energy of the ice-wate ecreases [ IT 1998]

A given quantity of an ideal gas
isothermal bulk modulus of the i

essure P and absolute temperature T. The

(a) %P (b) P (c (d) 2P [T 1998]

The average translation

temperature is 0.04
the same temper
(a) 0.0015

Ki energy of Oz (molar mass 32) molecules at a particular
anslational kinetic energy of N2 (molar mass 28) in eV at

(c) 0.048 (d) 0.768 [IIT 1997 ]

A vessel
of the

tains ole of Oz gas (molar mass 32) at a temperature T. The pressure
P.€An identical vessel containing one mole of the gas (molar mass 4) at
2T has a pressure of

b) P (c) 2P (d) 8P [T 1997]

perature of an ideal gas is increased from 120 K to 480 K. If at 120 K the root
uare velocity of the gas molecules is V, then at 480K it becomes
(b) 2v (c) Vv/2 (d) v/4 [T 1996]

n ideal gas is taken from the state A (pressure P, volume V) to state B (pressure

P /2, volume 2V ) along a straight line path in the P-V diagram. Select the correct

statement (s ) from the following:

(a) The work done by the gas in the process A to B exceeds that work that would be
done by it f the system were taken from A to B along an isotherm.

(b) In the T-V diagram, the path AB becomes a part of a parabola.

(c) In the P-T diagram, the path AB becomes a part of a hyperbola.

(d) In going from A to B, the temperature T of the gas first increases to a maximum

value and then decreases. [ IT 1993]
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36 ) Three closed vessels A, B and C are at the same temperature T and contain gases
which obey the Maxwellian distribution law of velocities. Vessel A contains only Oy, B
only N2 and C a mixture of equal quantities of O and N». If the average speed of the
O2> molecules in vessel A is Vi, that of the N2 molecules in vessel B is V average
speed of the O molecules in vessel C is
(a) (Vi+V2)/2 (b) Vi (c) (ViVz2)Y? (d) V(3KT/M T 1992]

37) When an ideal diatomic gas is heated at constant pressure, thn of the heat
energy supplied which increases the internal energy of the ga
(a) 2/5 (b) 3/5 (c) 3/7 (d) 5/7 [T 1990]

38) For an ideal gas:

(a) the change in internal energy in a constant re rdess from temperature Tp
to Ty is equal to nCy( T2 - T1), where Cy isgt malar specific heat at constant
volume and n the number of moles of the gas

(b) the change in internal energy of the gas aRd the)work done by the gas are equal
in magnitude in an adiabatic process

(c) the internal energy does not change.,i ermal process

(d) no heat is added or removed in ap\adi process [ IT 1989 ]

39) If one mole of a monatomic gas ( mixed with one mole of a diatomic gas
(y=7/5), the value of y for the
(a) 1.40 (b) 150 (d) 3.07 [T 1988]

40) 70 calories of heat are regui g “raise the temperature of 2 moles of an ideal gas at
constant pressure from 80° °C. he amount of heat required (in calories) to raise
the temperature of ame“gas through the same range (30°C to 35°C) at constant
volume is
(a) 30 (b c) 70 (d) 90 [T 1985]

41) At room temper the r.m.s. speed of the molecules of a certain diatomic gas is
found to b&y1930, m/s. The gas is

) F2 (c) O2 (d) Cl [T 1984 ]

42) natomic gas is taken round the cycle ABCDA as Pl 2p,v  2p,2v

in the p-v diagram. The work done during the cycle is B C
1 A D
pv (b) 2pv (c) PL (d) zero p.v  p.2v
[ NT 1983] rV
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