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1.

An ideal gas is held in a containeY of volume V at pressure P. The average
speed of a gas molecule under these conditions is v. if now the volume

and pressure are changed to 2V and 2P, the average speed of a molecule
will be

(A)1/2 v (B) v sz (D) 4v
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3.

/

——

A gaseous mixture consists of 16gm of helium\éﬁd 16gm of oxygen. The

ratio [EJ'L of the mixture is-
b

(A) 1.4 (B) 1.54 (C) 1.59 49*) 1.62

- G 1T v -
He | 2 ’O’”H ;.I-r'n; - l Yo = Lo ‘;—:}
—rn — CVHIF
- /6 7 "’/_‘.7"7 Na =16 5! s r2R 34x5K
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— = .._‘E— “ Yy+! ——
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N :*_';: "* f Cl,"_ - f__‘_ C Lz CUMLF‘ fﬁ
S R
/6 |

- - A\ ' _ .
"he root mean square (rms) speed of oxygen molecules (O;) at a certain

absolute temperature is v. If the temperature is doubled and the oxygen
gas dissociates into atomic oxygen, the rms speed would be -

(A) v (B) JE*\'

H - o
Oz = U= :357
—— 32
/o, [ ZRXAT
(o) * /e
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5.

—

e :
Fressure versus teimperature graph of an ideal gas is as shdﬁm‘l\hhfmgure.

Density of the gas at point A s pu. Density at 8 will be -

p
W b------- B

(A) < p. F) o (€ po (D) 2 po

P= KT 30 > Jo R*3nu.

6.
Which of the following graphs correctly repres‘é'ﬁf&ﬁf variation of [} - -

(dV/dP)}/V with P for an ideal gas at constant temperature —

y { t 1

Il ———

© | B ~ C - D) _
5 I © | ©
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7.
Pressure versus tempsrature graph of an ideal gas of equal numbet & .
moles of different volumes are plotted as shown in figure. Choose the

correct alterative

Py
/
.1!_ . /
‘" ]
T
4/\"1 V, V;-V. and V}:"Vi IB} Vi =V1, Vi =V, and V; < V;
(V. =V.=V; =V, (D) Va2 V>V, 2V,
L
V} - Vl V |
Va - '1
8.
Prrneur e vpesas temporature graph of an «Geal gas is as shown in fgdre\ :
corresponding df""!"”-"!;.h"l' VETsus vﬂ‘:.-ﬂfﬂr (V) graph will be - ﬂb : j#’gﬂ“ﬂl = T-'- CO“'H
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J,

w. spherical vessels oftqual volumes are connected by a narrnw‘i.}iﬁ'ﬁ;"

The appratus contain an ideal £2% d1 one atmospheretsand ID0K. Now f ?'I, 4 7"12 = N '
- |

one vessel is immersed In a bath of constant temperature 600 K and the

other in a bath of constant temperature 300 K then the common pressure X Ix - Fll ! Ry
will be — 3“: \e E‘m

5‘5’;& 65 b
T - 'fi - >0

(A} 1 atm (B) 4/5 atm - "] 4/3 atm (D) 3/4 atm

{"LGW A

10.

oy

At what temperature, r.m.s,. velocity ﬂf'O; malecule}imll be 1/3 of H; molecules at =’
3°C>

(A) 90 K (B) 1167 °C (C)-3K B3 217°C
CUH'QDR - ZRXT
X

(U"“)*# -
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11.

| . _ | | | - — -L—‘rh-h—--u i
Maxwell's velocity distribution curve is given fof \wo different

temperatures. For the given curves -

(A)7,>T, ) Th<T, T, <T, (D)T,=T,

Ta.7 0

12.

S "N
A gas molecule of mass m is ingident normally on the wall of the
containing vessel with velocity u. After the collision, magnitude of the

change in momentum of the molecule will be —

(A) Zero (B) (1 )mu (%) 2 mu (D) mu
M
VA
>
o ~ e
L &
A/’ < AMmU
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13.

. N

-~ Tast 0 anded’ gas ol volume V at pressure P undergoes the cycle of charges shown
L )

i~ T grap*. -

P10 \m

*

14 JB\
>

| * VI Ym’

L* wrZr point s the gas coolest and hottest ?

_ociest hotlesl
£ ) Y

E - X

. Z
)E'/ Y

y =z pv s KTy

x.:,fv.,cl""fz

14,

An ideal gas whose adiabatic exponent is yﬁ&panded so that the amount’

of heat transferred to the gas is equal to the decrease of its internal
energy. Molar heat capacity of the gas for this process is —

B (8) = (©)R (D) %

qmﬁm:"'_ég-"&
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15,

4~ igeal manco-atomic gas undergoes a cyclic process ABCA as shown imthe figure. The

ratio of heat absorbed 1s to hest réjected during protess is -
\

. S T .

(4] h_— (8)
w
W:NRAT
2

j&_ﬁm =TA TF
W= AT ,;L

!

oC ‘H’s _ank%

16.

An ideal gas s taken through thecycle A »B »C » A ,;;sh\own in the
figure. If the net heat supplied to the gas in thE.r.VElE 1s 5 ), the work done

by the gas in the process C - Ais -

10 (N m°)

(5/%—51 (B) - 10 ) (C)-15) (D) - 20
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17,

Statement - 1 : [he specitic heat of a gas in an adiabatic ;:r&css IS Zero
and 1n an isothenmal process 1s infinite, CDW'C/';

Statement - 11 : Specific heat of gas s directly proportional to change in
heat & inversely proportional to change in temperature. wfﬂj '

A"’l Both Statement-]1 and Statement-2 are true
(b) Both Statement-1 and Statement-2 are false
(¢) Statement-1 1s true but Statement-2 1s false.
(d) Statement-1 is false but Statement-2 is true.

18.

8 A g3s 15 expanded'f; double its volume by two diﬂer‘fﬁl_}::focesses. One is

isobaric and the other is_isuthherrnali Let W, and W; be the respective work

done, then —
}w W, =W, In (2) (B) W, = 1,:':';
(C)W,; = v:, (D) dats is insufficient

W~ pav= PV

s W,
/ V
[’P‘,V] [PJQV] w.z; Py b 2 /
ﬁ - . W! > @L-
o _toh o ML
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19,

Heat is suppfied to a diatomic gag at constan\"bressure. The ratio of AQ "
AU AW is -

(A)5:3:2 (B)5:2:3 /(,}")7:5:2 (D)7:2:5

Wt = 771RET

AL = Enlt—'ﬁ-_f'.
A

. 7 pKRAT

AY 7 < g , 7
TE fgav
-

20.

A fac s expanded from votifne V. to 2V, unde: three different prncu%'\“ '

Process 1 1s 1sobaric, process 2 is isothermal and processé3 (s 1sothermal
and process 3 1s adiabatic. Let \U;, A\U; and AU, be the change in Internal

energy of the gas in these three processes. Then -

M.xu: > AU, > AU, | (B) AU, < AU, < AU,
(C) \U. < \U, < AU, (D) AU, < AUy < MU,
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21.
- i Ro /

One mole of an ideal gas undergoes a process P = Vo)
1+ _]
Y

Here, P, and V, are constants. Change in temperature of the gas when

volume is changed from V =Vyto V= 2Vgis — T TaeT
(A) - _j:]:: M H]E.;R (C) - H:-.‘.-I:u (D) PoVo | A = / o
P [ T= Dt ( Jha
— O o -
AN/ b= 3 f RE14t ] [
[f -f'(l/l) N | 5"' PaVn
Y ,: 4 ﬁ";aﬂvf e
7o e~ - 1 FoVo
o LA " F VD — i
f—z B / 1~ Tﬂ. L [0K
A #1G)

V
P-‘-'V J 71:_5?.::

r LA{”@‘)‘ZJ of

22.
n males of an 1deal §35 undergoes a process A to B as 5huwnm};fnrum | | /
temperature of gas during the process is — '
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23,

According to the first law of .thermo/a%micsg() = duU + AW_, in an

iIsochoric process—
pa/‘) AQ=dU  (B)AQ=AW (C) AW = —dU

24.

_.n-'-""'

The heat energy given to a system in |5ﬂtherm{\pwbcess is used in —
(A) Increasing the internal energy

(B) Increasing temperature and doing externél work

&) Doing external work only

(D) Increasing internal energy, increasing temperature and doing
external work

25.

In the figure shown Rere thermodynamic system goes frcmzi state i
to three possible final states, A1o B or C. Then the final state achieved by
an isochoric process is —

C
-4 -

Pressiire »
FoA
|
::'—'f'——"..

1
Tewperalire

(A) A (2% 8 (€) C (D) None

26.

. . "

A gas expands in a piston-cylinder device from VitoV,, th;\umcess being

described by P = : +b. Where P : Pressure and V: Volume The work done

IN process is -

(A)a /n :ri+b(v;-u’1) (B)—a /n :'_f--b(vz-v,}
(C)~a /n J—b(V:-V,) Jain " +b(V,-Vy)
Va
- ab\_'{!: +~ (V. ‘tg
W - JPG‘V 44 v,
V) Vs Vy
. [ 2dv+|bd
W= v
Vi he

(D) AW =dU
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27,
* noles of a monopatamic gas is carnied round the reversible rectangular cycle' ABTDA ‘Ll ? V.
v - oVp
as shown in the diagram  The temperature at Ais T, The thermodynamic efficiency &

o! the cycle 15- (ih."-h" k Iq_i;)

¢ 3
Pt g*"‘ 2 13 MVo
o Pt C"' .
11.“*

Ga o 1t

\— P —

s (B)50% (C) 20% (D ) 25% ?l-r I3
/ - wd. sfﬁv}-nv.} og=ave 7 > "'%i
Aé 0 A= .-:Pplfp M % 7 ;a‘; , n;w
= [} — 1L X
o T el 1 ()

&
co ﬁ i S }‘j 2 Lxiw = IS 7
s mr iz G S

28,

Starting with the same initial conditions, an iaé‘ai\Eas expands from
volume V, ta V; in three different ways. The work done by the gas is W, if
the process is purely isothermal, W, if purely isobaric and W; if purely
adiabatic. Then —

AK)W, > W, > W, (B) W, > W, > W,
(C)W]}W}}W] (D)Wj}W]}W}
o/ "

-

N&7 WI.> Wi
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29,
o _ - === N S T T e e ————
Thpe 0] diagram o an oeITRas s shown in ligate, where AC 1y an -Idldhlfﬂ“_\ -
process The corresponding PV diagram 18— . ’
Pl A
v T AB t-» deth = Pvz (et
b 3 P4) V& CA Bdimids
4l o e ver | v
B
. T Vi) PE) V).
(cy
L
! A _""'}
Vv -
30.

A cvivndnical tube of Lir'l'r'ra?r;'t cross-sectional area A is fitted with f@\.{i
tight frictionless pistons. The pistons are connected ® each other by a
metallic wire. Initially the pressure of the gas is P, and temperature is T,
Atmospheric pressure Is also P,. Now the temperature of the gas Is

increased to 27, the tension in the wire will be -

(A) ZP A {y/‘q PoA (c) A (D) 4PoA

ald HM S

g
b_p_/_ RA + 7= 2 1oh
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31.

P v diagram of an ideal gas is shown in figure. Work don€ By Mhe gas in

the process ABCD 15 —

P
WP f - - ——
-
OEETORTORM
(A) 4P,V (B) 2PoVq y‘} 3PoVo (D) PoVo

Wap » — PoVo vy = SHV

Voc = O
wep = 117"

32.

In the PV diagram shown in figure ABC is a semicircle. Thé/\}:;?‘kﬂdane in
the process ABC is - .

P (atm)

| .
(A) zero }P‘/YE atm-L (C) —; atm-L (D)4 atm-L
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33.
The pressure volume graph of an idea! Bas cycle is shown in iﬁ‘?f the
adiabatic process is described by )
PT A
R
|
- .
=
(A) AB and BC (B) ABand CD
})} AD and BC (D) BC and CD
34,

A carnot engi'n"é works between ice point and dteam point. It is desired to

increase efficiency by 20%, by changing temperature of sink to —

y(ﬁzsa K (B) 293 K (C) 303 K {D) 243 K
2. 0
. ) — 282 _ oo B - T
T 5+2 233 - /a0 -AT
)~ @7o18T jro -&T /2
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35.
An deal gas heat € engine operates Carnot cycle etween 227°C and 127°C.

It absorbs 6 x 104 calories at the hlgher temperature. The quantity of heat

converted into work is equal to-
(A) 4.8 x 104 cal  (B) 3.5 x 104 cal
(C) 1.6 x 104 cal 59/) 1.2 x 104 cal

S /2
Qﬂf 75" ® AN}

-
.- -

9& _ __’f_f_ﬁ- - > I o
g x/0Y SOy

N
r 4 x/v
”
9 5, 9)(/170"!

G« 1

A carnol engine takes operating between source and 5|nk has erfficiency 2"394 when
temperature of both source and sink 15 increased by 100°C new efficiency becomes

36.

20% Find temperature of source and sink- 75-,. - '{JOK-
}5’71 400K 300K |8) SOOK, 400K (C) 400°C, 300°C (D) none of these
Ty‘ = 3.51(
- =T a0 1 5 |-G
T 75+ (05 T30 ti8)
Lo e
Y £L 7-f_£;'3_ ;7 ¥
Ts:1 . 32 __@ Tin‘ffw 5
750 1 g TH 5 Y750 #H°
- I 5‘;(_.‘2;_‘(;:: Y7, = —/PV’
1 _To . -/o0
2
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37.
N

= 1/10 as heat engine, is used
as a refrigerator. If the work done on the system is 10 J, the amount of

energy absorbed from the reservoir at lower temperature is

(A) 99 } }}*) 90 ) (C) 1) (D) 100 }

A Carnot engine; having an efficiency of n

38.

1! the PV diagrams of two thermodynamics devices wnrkmﬁ}ncyclic
process are as shown in the figure, then -

e 592
el O e
? (B) ‘::

oy T
1A
(y]ﬂu is 3 heat engine, B is a heat pump/refrigerator

(B)B i1s a heat engine, A is a heat pump/refrigerator
(C)both A and B are heat engines

(D) both A and B are heat pumps/refrigerator
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39.

-~

¢.33 Three samples of the same gas A, B .and wC((y =\_’;/2) have initially equal

volume. Now the volume of each sample is doubled. The process is

adiabatic for A isobaric for B and isothermal for C. If the final pressure are

equal for all three samples, the ratio of their initial pressures are
(D)2:1: /2

(A) 2J/2:2:1 /(B‘/::JE:E:Z (C) V2 :1:2

F} v'}/-; P'Gu)}'&

[F.;V') __i_:w@[?, &V} P- p-2°%-2anp

40,

. . A " . |
Suppose ideal gas equation follows vpP? = cons}éht. Initial temperature

and volume of the gas are Tand V respectively. If gas expand to 27V then

Its temperature will become -

(A)T ;3/’*) 9T (C) 27T (D) T/9

5, . Jnidind P
P Vv Cﬂ# (_r_.rV) (TI, J?—Vj

> b T
v 7 : 3‘?9\- "y

I;' ot . 1:--‘-'!7{-" T G 7)
vV LA S J ~

,/}G{V -
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41,

A <ample of an |deargas is taken thiough a cycle as shown n ‘ngre- It
absorbs 50 ) of energy during the process AB, no heat during BC, rejects

70 J during CA. 40 ! of work is done on the gas during BC. Internal energy d UCA— = = %J'
of gas at Ais 1500 J, the internal energy at C would be :
Py Uﬂ - UC - = qﬂj

1500- Ug = =90

a8~
9 4 i\ﬂlp:hﬁlsuuj o
. < v Uc; - 1590 J
{;WAssm (8)16201 | MY (C) 1540 ) (D) 1570} — l j

w Al:)

/{0 O +50J
ne | —wod | +od

———

CA | vaod [ay--1

42.
= NN .
-2 Pressure P, volume V and temperature T of a certain Material are related
L

aT-
by P = v

temperature changes from Tg to 2T, while pressure remains constant is -

(A) 6uT, (B) %urﬂ-‘ (C) 2a1; Vm;
N = Fav = F@“ ‘V’) . .:'*:,:F-H:

R

. Here, « is a constant. The work done by the material when

....-(T
Y 4% = & T“ A
N PV’-'NP / [ qu "'Tb‘) - 3‘(?3
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43,

-— PN
The hg presents pressure P verses volume V graphs for a centain ma).i-oi

3 gas at two constant temp&rtatures T, and T,. Which ol the inferences

on @.} QCTO)
Ts77,

given below is correct ?

——

T,

N —

(A)T. =T, (B)T,>T, }y‘l <T, {O) None of the abave.

44.

el .
The Fig shows graphs of pressure versus density for an ideﬂ%\auwn
temperatures T, and 1,. Then from the graph - *

P.
| 1'II
T,
“ Y
(A)T. =T, j'n. >T,

(C)7.<T,; {D) nothing can be predicted

P- 7RT
M

e

s 4
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45,

In the following indicator diagram the net amounft bfwork done will be-

— L
P t w - J"
We '
l v
>\
(A) positive }% negative (C) zero (D) infinity
M‘:?‘};T-}'
46.
. . T . '
Ve cunes shown represent adiabatic curves for monoatoie. didtomie & \’/,1- s
polvatomie ) dP 7 : o 7 —T »P- 0L
(4 3y cases The slopes for cunves .23 respectively at point A are (:T'lr' -
2
P Ay _JI"
1 ; 2 alP.T'X+lf '%*"
AT =¥
%P" 3 | < 4
A 2
: B Y A
T >T ——-ﬁ c ot GwuT
- r P P P P ] § P -/a5?P
AYS T 38 45 (B)2S5 —.3 — .4 0o df - x L =
| T 1T 7T rme e T

~
I‘J
- T
4=
- | O
re
— | e
A
-{ | O
3 |
LA
- | O
p =N
g S
(R
Pid
\
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47.

Heat 1s supplied to a dmatomnic gas at constant pressure. The ratio of AQ -

AU AW s -

(A)S:3:2 (B)S:2:3 M52 (D)7 :2

AQ.OL: W = NGaT . NGaT : NROT

Cp - Cv

= 1R:SR.ER
A 2
:-_ > 5 S' 2
48.
The equanon of process of a diatomic gas s P° = u{’?x;' ere a is a

constant. Then choose the correct option-
3

(A) Work done by gas for a temperature change T is i a nRT A

. ' q
(B*) The change in intemal energy is nRT for a temperature change T /

lh-

(C') Specific heat for the process is -[3- R)‘

o S
(D) The change in internal energy for a temperature change T is -, anRT

W= neaT . NRYT _ankT

P oty ) - 3 3
l I >
P V= Cout AU= FnasT - ZnkT
Y, N P - | 2
PV;M . ¥ £ '“L+l+i
Vi (e - ¢
Pg__(imlj Ccp+ar LR
- i a S
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49,

A

:On a T-V graph { T on y-axis). the curve for adiabatic
cxpansion would be a monotonically decreasing curve.  Covred

Statiement- |

Statement-2 : The slope of an adiabatic process represented on T-V graph
s alwayvs ~ve. v covread

(a) Both Statement-1 and Statement-2 are true
(b) Both Statement-1 and Statement-2 are false
y’l Statement-1 1s true but Statement-2 1s false.
(d) Statement-1 1s false but Statement-2 1s true.

TV L can

;‘\

L >
V-

50.

Match the column

| Column I Column I1 )
(A) . Adiabatic cxeunsign_ --”__S— _EPF}*I No work done

TIHJ 1 Imharif: cxpansion —» R | (Q) | Constant intemnal energy )

() Isothermal expansion —= 8 ((R) | Increase in internal L-m:'rgf_ _
(D) T Isochonc process — - (S) LI)crruas'.c In intemal energy

AAA >SS B >R.C »Q. D » P
(MMA >R:B »P:C 5D » Q
(C)A »>»P:B »Q.C 5S. D » R

(MMA »Q: B »8:.C »P. D » Q

Abibertdl

C;(_}'_"W OHL~ x e
W- tw (D SL 1
QL: -\ T Un3A
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