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DPP I ThermodynamicsSahendra Kumar : : :
1. The value of 20. L-bar is equal to ' '
A =2KJ (6)>2KJ (c) <2KJ (d) none of these
2 The value of 100Joule =xlitreatm than the value of x is
@) >1 Y <1 (¢) =1(d) none
3 The partial derivative (6v/3T), is equal to CSIR JRF II 2016

L (35),

a) —(8P/8S)r  b)—(8P/8S)y ¢)—(8P/8S), d)(8P/5S)y
4The partial derivative (8{/8‘1()p is equal toCSIR JRF I1 2016

\ APy b)—~(8P/S)y ) ~(8P6S), ) (8PS N
SConsider an ideal gas of volume V at temperature T and pressure P . If thentr f the ig;,as is
S, the partial derivative (8P/8S)y is equal to IIT GATE 2017 AN D £

2) (3T/8P)s  b) (BT/ V) \/e)/ (T/8V)s  d) (3T 8S)y

is/arelIT GATE 2017

(i) (AGtp) <0 (ii) (AU)s v> 0 (iii) (AS)yv> 0
(A) (i)-only (B) (ii) only (C) (i) and (i1) (1 (i) and (111)g

Q 7 The internal energy E of a system is given by E={bS’ /VN } where b is a constant and other
symbols have their usual meaning . The temperature of this s 45 equal to CSIRJRFP

(a) bS’/ VN (Y 3bS?/VN %) 7 (d) {SIN)?

@ 8 The internal energy E (T ) of a sygstern &ﬁﬁxed volume is found to depend on the
temperature T'as E = aT?+bT* . Thenmtr )ﬁg '

as a function of temperature, is

(@) {aT? 12} + {bT¥/4} - b){ZaTz} { {#bT*}  CSIR JRFP .
v
(¢) (22T} + {4bT* /3 3 ﬁ‘*% \/d;)/{ZaT} + {4bT3 20T A+ 4 LT
Q 9 Match the followmgGate 04 Chemlsf’f;yv g } T
_,:""Q’V\féu T e f i aepn, ‘
P. (5U/6 VI P:__!IL SR ¢
Q. (6U/6V) H ‘ _
y @ = _ ; A
P ' AdS T |
¢ =T
v
- - :
Je= T :
RN
Q 10 Which, of the following thermodynamic relation(s) is/are correct?JAM 2015 A -"I"‘Cf'i A
Chemistry(MSQ) 0 N2 !
- - d¥ - 45",
(A) (8T/0V) s=(0P/d S)v \/QBﬁaT/a P) s=(0V/3S) p _ AT 4 ‘
" \/(Zi 0S/0V)1=(@P/oT)v (D) (85/6P) 1 =(6V/dT) p. é?[ ¢ e & L
Q 11In thermodynamics of open system thermodynamic parameter included are 2 /
(@ T,P,V.S WS T,P,V,Sn (c)T,P,n (d)nonly }

Q 12 Which one of the following defines the absolute temperature of a system?
\)’;{) (0U/6S) v (B (8A/8S) v (c) (BH/8S) v (d) (0G/2S) v Gate 2015 Chemistry
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Q 13 The correct thermodynamic relations among the following is CSIR Dec 2013
a) (BU/oV) s =-P (b) (0H/dV) s =-P (¢) (6G/oV)s=-P (d) (6A/OV)s=-S
Ql4 Frbm Maxewell thermodynamic relation, The value of P may be obtained in terms of first
partial derivatives of thermodynamic potential (2)G,U (b) G,A ( \/ca AU (dH, U
Q 15)The value of (6G/8T)p is equal to '
SA/RT)v (b) (SA/SV)T (c) BU/BT)v @(SNST)})
16) The change in Enthalpy with respect to change in pressure at copstant entropy 1(3@%qual to
(a) Temperature  (bY Volume (c) Pressure  (d) Entropy
_ #Q 17 The value of (8S/8P)y is ual t
a) (6V/8T)p  (b) -(8V/8P); /4 —(8VAT)p (d) (SV/SP)T _
: :"Q 18 For a system_of nstant composition the pressure P is given by ¢
\‘7 a) ~(8U/8S) v s lc) (8V/8S) 1 d) (8U/8V) 1 dyz = Pl
Q 19The change rrmteTal energy with respect to change in entrgﬁ% i nstant volume is
_a)Pressure (b) Volume  (¢f Femperature (d) Entropy ¥
20) A process is carried out at constant volume and at con; a\opy It };vﬂl be spontaneous if:
AG<0 AU<0 () AA<O (d) AH<O Jiii¢2011 CSIR-JRF
Q 21The value of isothermal compressibility factor B for n mole of an ideal gasis -
1P (b)n/P (c) 1/P* (d)-1/P° . f&a ; Jorn Ao
22).The change in value of thermodynamic p@tentléfl%G w1th respect to P at constant temperature
is@V ©)-S (P -V ~
@Q 23 The entropy change in terms of agﬁ and AV _ . i )
\};}ﬁs =0AV/B (b)AS=ap/AV (c) AS e )

AV (d)écan not detennine
@Q 24 TheMaxewell relation that ma be :.b,tamed?by dG=VdP - SdT 1s CSIR 2013 Dec
@)(OV/BT)p=(6S/0P)r (b)(oOVH il

/SP)T \()('BS/SV)T—(SP/ST)V (d)none
Q25 Therelation between 0, ;8%.and P

U;m %w‘\,ﬁ* I \"'U‘/K“ L
T @ o=y Dy (SJapy ’—P@/a
_Q 26 The value oj%%ﬁ foF: 174 v
(@R/V-nb (g)nR/veb\(}/ b (d) nR/V : L @/,_9 )
Q27 The value of Isothennalécompresmblhty factor at critical pointis
a) Zero fe nfinite (c) 1 ﬂ(d) any real number
Q 28&%Vﬂuch{samong the following sets of Maxewell relation is correct ~ Gate 2010 Phy

a)T:’%(ﬁUé@ )3 and P=(8U/8S) v \ by V=(8H/oP) s and T= (8H/3S) »
c)P—-(@G/@V) rand V=(6G/dP)s  d) P==-(0A/S) 1 and S=--(0A/OF} v
Q29 The" cnteua of spontaneops change in terms of state function is Gate Chemistry 2004
GRS @Usv= 0 b) dAg, vZ 0, o/dSyv= 0 d) dGrv=0
30 Choose the correct criterion of spontaneity in terms of properties of system alone
A dSuy>0 b)dSrp>0 o¥dSup>0 d)dGry>0 (Bat Gate Chemistry 2001
31 The thermodynamic potential which must be negative for spontaneous process at constant
Temperature and at constant Pressure\}aé/ GOHCEA (DU CSIR JRF
32Which of the following is path function a) G DH  op vdw
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- -DPP2 Thermodynamlcs Sc1ence Zone B Sahendra Kumar
- = Q1Forapure substance , the slgpe of. thepiot of Gibbs free energy (G) against T at constant o
- pressureis  a) S wAY-S o) “H - d)-Ce GATE EXAM 1995 - o
- Q2 The parameter Wthh a}ways decreasesdunno a spontaneous process at constant S and V 1s_ :
) H \943' )G - d)q. CSIRIREII2016 -

: Q 3 The value of P/T)v . P/V); . V/T) for 1 mole of an: ideal gas 1s equal to

: ._a) —(R/PH - . b) —(RZ/V2) \;j/ RV 2) d) -1 Gate 2004 . ' .

- Q 4 Whern we pIot a graph between U vs T at constant volume the slope in the plot is o e

ca) G (B Cy (c) ' "(d) can not determine

" (35 For an ideal gas at’300 K o .' ‘C_SIRIRFZOIG‘ g
SU/SV); =0 bY (SU/8T)y =0 : :
¢) (BH/8T), =0 0 d)(8G/8T) =0
6 (3H/6P); has the dimension of ~ CSIR JRF 2016 _
a) Pressure Vb)/\/’ olume c) Temperature .~ d) Heat ‘Capacity . -

7. The value of (8U/8T)y is equal to :
[N (S © g0 DR
8 The criterian of spontaneity in terms of hetmholtz functionis - .
D) dA>0 - b3 dA>0 L dAn<0  d)dAn<0
@ For an ideal gas (8U/8V)r + (SH/SP)x + (3U/5P)x is equal to '
a)P b)Cr. R \/1)” 0
10.For an ideal gas (8H/8T), is equal to
AC®C (0 @1
11 Incorrect statement from the given statement is - . o
1) In adiabatic free expansion , internal energy remains constant [Aue
ii) In a refrigerator, electrical energy is used to extract-heat from the inside of the device and to
release it in the surroundmosﬁ@n) The relationship between P and V for the process under
consideration is represented graphically in what is called an 1nd1cator diagram.
the correct above are a)iilii (b) i,it (c) i, g/afll are correct .
12 (8G/6P)T = - GATE EXAM 2011
(AVEE S =S -V

Jr€ ¢ ofreal gas i

i __fac'tor /RT by -
®Or = '

“14The internal pressure of a vand_efwaal_, gasis GATE
a)Independent of molar volume

: ) = Q
-b)Inversely proportional to molar volume ﬂT : "\;Q_
nversely proportional ta square of molar volume ' : :
d)Directly proportional to the molar volume - . ' - -
L 5 The internal pressute for one mole a vanderwaal gas is.-—~ GATE
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' _ge)uﬁa{ )U remalns constant in every 1sothermal process in closed system ‘ o .
© i) if q=0'then the process mml 1) Cvis mdepéndenl.pf_volume in case o deal

P

Ve

sy

,\
[

(@)L (b) i Ionly
L _"'17 Con51der the statements =

A RN DLt e

| - Cb wwwébém}(tryAB%W

-gas. The true statements above are &—’_B

B v) Change in temperature 1s equal to zero for every adrabatlc process ' \"ﬁ g

. the true statements above are §p¥ii,iii (b) i i and iii \(941/ only&\iff iii-only -

.18 The temperature of 54 gm of water is raised from 15°C to 75°C at constant pressure , the -

-

' change in enthalpy AHis - .- ' {C = 75 J/K-mole} Gate 2007

2) 6 KJ . B)IKT c)12KJ w135k
19 229 J of energy is supplied to 3 mole of an ideal gas at constant. pressure the temperature of . -

- gasrises by 2.55K. The value of C;and G, - Gate 1996

Q20 128 For an ideal gas-in. closed system at constant temperature T. what are the value of.
{6U/6V} and {8H/6P} ? . TIFR2016

Y (BU/SVY=0  and (SH/SP}=0 - -~ - b) {SUBV}>0 and{6H/8P}<O_

¢) {(BU/SV} <0 and {SH/GP}>0  ~  d) {(SUBV}>0 and {SH/SP} > 0

@Q 21 IfU,F, H,and G represent internal energy, Helmholtz free energy, enthalpy, and G1bbs

free energy respectively, then which one of thé followmg is a correct thermodynamlc relation?
(A) dU =PdV- TdS MH— VdP+ TdS © dF - PAV+ SdT (D) dG ——VdP+ SdT IIT J
Q22 Consider the statement

~3) For liquid and solid the value of (SU/8V), is zero. f T‘ﬂ A T CE’U Leas
i) for P(v-b)=RT the value of internal pressure is zero. _ A e
iii)If dZ=xdy+ydx than z is a state function. : S s T
© The true statements above are a)l,ii b)ii i1 ¢) Liii d) all ) none = - R av '

~ 23 Consider the statements

1) The cyclic integral of an inexact differential is usually not Zero.’
ii) work appear on the boundary of the system :
" ii) heat capacity at constant volume is rate of 1 increase of energy wrth temperature at constam

volume.
The true statements above are a)I i1 b)ii iii ¢) Liiigyall e) none

. @1 U is a function of V and T, (8U/8T), is equal to ( @ and a’ are the internal pressure and the

coefficient of thermal expansion, respectively.)
aC =~ b)C - c)CrntVa \/d{rz_\/a + Cv CSIRJRF 2016
25 An example of extensive property is -GATE EXAM 1994 .
a) Temperature ' ' Y Iiternal energy
¢) Viscocity _ : d) Molar heat capacity, .-
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2
DPP 3T hermo@namzcs SCIENCE ZONE
. Q 1 [Indicate which of the followmg relatlon is not correct CSIR JRF I 2012
a) - {<‘3T/6V}S = {8P/8S}v . 1. ) -{8T/3P}s = {SV/SS}P e W 5’%-
I ¢) {88/6V) ;== {8P/6T}v ' gd) “[0S/oP)s = -{5V/6T}p Blak-
Q 2 For a system subjected to only P-VWork , , entropy is given by B IT GATE 2016 bve 4o | Avs
-{8G/8T}, :ii) {8G/dP}+ iii) - {8A/6V}r \AT) -{8A/ST}v

Q 3 Which of the following statement is not truie about cyclic process CSIR JRF I 2013
: ¥ cyclic integral of-heat is equal to zero li))’Cychc integral of work is zero .
Q\M W —2 iii) Heat can be completely converted into wo;E Erplac-ed by Czuuo+ @f;j""“-’
" iv) Work can be completely converted into wesk . Hexk  — T/f;u,e, O"‘%
R 4 The internal pressure { 8U/8V}: of a real gas is related to compressibility factor Z=

{PV/RT} by - CSIR JRF II 2013
i) {8U/8V}:=RT {8Z/5V}+ i) { 8U/8V}+ ={RT/VZ} v o
{ 8U/8V}: ={RT?*V} {52/5?}V iv) {8U/8V}y ={V/RT?} {8Z/6V}+ ' g
Q 5 The exact differential df of a state function f(x,y) among the following is CSIR JRF II 2014
‘a)xdy  b)dx—(xly)dy O ydxxdy A (1/y) dx= (x/5?) dy

Q 6 The heat capacity of 10 mole of an ideal gas at a certain temperature is 300 JK' at constant
pressure .The heat capacity of the same gas at the same temperature and at constant volume is

given by CSIR JRF 11 2013
a) 383 J K \b9/217JK" c) 134 JK* d)466 JK

Q 7 For one mole of an ideal gas {8P/dT}v {dV/6T}: {SV/SP}+ = T GATE 2004
2) -1 AT —{R /P7) ¢)+1 d) R¥P?
Q 8 If a Gas obeys the equatlon of state P{V-nb} = nRT , then the ratio [{Cs —Cy}/ {Cs ~Cv}iuu]

is | 1T GATE 2008

a)>1 b) <1 \/6{ d) (1-b)

Q 9 Foranideal gas =~ - 11T GATE 2010

2) {SP/ST}y {ST/OV), {8VIR}: =0  \B) {P/ST}y {8T/V}s {SV/GP} =1 — @
¢) {OP/ST)y (5T/SV ), (BV/PYr =1 . d) {SP/ST}y {5T/SV)s {OV/SP} =42

Q 10 Among W (Work ) Q (beat) U ( Internal energy, ) and S (Entropy)
a) W and U are path function but Q and S are state function IIT GATE 2010
b) W and S are Path function but Q and U are state function
¢) S and U are path function but Q and W are state function
W and Q are path function but U and S are state function
Q 11 Among the following the system that would require the least amount of thermal energy to
bring its temperature to 80°C is IIT GATE 2009
a) 200 gm of water at 40°C b) 100 gm of water at 20°C
50 gm of water at 50°C d) 300 gm of water at 30°C
Q 12 The equation of state for one mole of a gas is given by P(V-b) =RT where b and R are
constant the value of { 6H/6P}; is ‘ CSIR JRFII 2016

Vb 9/% A0 d) {RT/P} + b

Loy el ko vandevolf
A«"/Jﬂ leain tese valie
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Q 13 If the pressure P (system ) is greater than P ( surrounding ) then CSIR I1 2015
a) Work is done on the system by the surrounding
‘Work is done on the surrounding by the system
- ¢) Work is done on the system by the surrounding is equal to Work is done on the surrounding
* by the system
d) Internal energy of the system decreases
Q 14 The Maxewell relationship derived from the equation dG =VdP —S dT is
a) {6V/8T}, = { 6S/OP}+ b) {8P/8V};={8T/8S}; - CSIR JRF 2013
{8V/6T}e = -{ 8S/6P}+ - d) {oP/8V}+=-{8T/5S}: - '
Q 15 The value of ( SH/SP); in terms of thermal expansivity a is _ -
LAV (1-al) V(A +aT) ¢) V(- «/T) d) (1- oT) :
Q 16 The incorrect relation between heat capacity at constant pressure and constant volume are
(@) G — Cv =T (6P/3T)v (8V/8T), \(b)/ Ce—Cv =T (8P/8T) (8V/6P)
(C) C; — Cy =R (for 1 mole of ideal gas) (d) C,—Cy —-R( 1+2a/RTV) (For real gas)
17 The temperature of 100 gm of water is raised from 50°C to 100°C at constant pressure the
change in enthalpy approximately is (Cp for water is 4.184 J/k-gm)
wﬁb.m Kl (1)3.76K] (C)104.54KJ (d)0 e)None :
Q 18 Among the quantities quv, W , G./T and q., — W the state function are CSIR JRF M
) G/ T, Qo= W (0) Qor s =W () Qo Gl (D Gy T, W |
19 The temperature of 2 moles of an ideal gas is raised from 300 K to 400 K .The value of AH-
AEfet this processis  a)0J (b)837J (c)8307 (d 660 J CSIR JRF 11
P36 nternal energy of an ideal gas depends on: : y
Pﬁr“j a) Presuure (b) volume (c¥temperature (d) a 3 y-

Stdnddld enthalpy of vapourisation H for wafer at 100° Clis 40.66 kJmol™. The internal

energy of vapourisation of water at 100°C (in kJmol™) 1s {, )| T
FYo. vl M% AW TCAR
a).1:43.76 . (b) 40.66;(c)y37.56 (d) 43.76

'42 For an-ideal gas ( MSQ) TIFR . 9%§M+‘mmw /7; W w‘/k)
a)(0U/3T),=0 \/(sz’ (dU/P)=0  (c) (8U/dT)v=0 \Ld’(BU/SV)rO

.23 A sample of Argon Gas at 1 atm and 27 °C expands reversibly and 1sotherma11y from 1.25
litre to 2.50 litre The change in enthalpy approximately is B AU = O ,f?mflol.»er/ ( /UW A v&oM
2)11.5 Joule (b) 272 Joule  (c) 115 Joule, (0 . o s (iends)
24 The value of internal pressure for 1 mole of an real gas with equation P(V-b) = RT is equal to

0 b)R ¢) >R d)<R
If a gas obey the vanderwall equation of state the ratio of (Co-Cy igen and (Co-C)vanterwan is\)a/)/\
v IHRARTV)) (Y 11-Qa/RTV)} ()0 (d) 1

26 The value of ( 8H/5T)y in terms of o and P is | :
\A C.+aV/p  b)C,-aV/B ¢)C,+a/p d)C,+aVp mﬁ(}p
27 Work done in increasing the temperature of 1 mole of gas by 2°C at constant pressure is 6:/—
AR (B)R (©)3R (d)R/2 - 1IsC N NE ufd Vv

- 28 Which mechanism of heat transfer is involved in heating a pot within wateron a stove

\/(/cfj convection (b) conduction (c) radiation (d) induction ‘ W
L O . L b

fors (5257 - ¢'
Mols e o =3 Packd” . .
| o s THA M"‘" ‘ To C/“‘ufc y S J’/ ’
roce l/ &“ Mﬂ\ug % . BQWS CJ\ 7{,\/%1/\4
O gl L e eonaids 0
. Hechanid vl
196 www.ChemlstryABC.com Books Notes Mock- Test

,Mv

-= AN


http://www.ChemistryABC.com
http://www.ChemistryABC.com
http://www.ChemistryABC.com
http://www.ChemistryABC.com
http://www.ChemistryABC.com

www.ChemistryABC.com * -

\ odynamlcs Science zone . .7 e '
7 that forn moles of vanderwall gas- x&(@U/& V}T (n—aﬁﬂ) v 3%"‘;@3”‘4’) -

_ (b)Can a gas that obeys the equation of state P(V-nb)=nRT be liquefied? Explain. IIT J 2012 C. '_
Lol Q__2@mole of zinc is dissolved in HCI at 25°C The work done in open vessel 1 is wevk dome #n cpen \A‘/A&(.
-a) - 247KJ \p)/49sKJ . ¢)0.0489KJ d)Nome ~. - ©beonsideded Lo ot (-
" Q 3;2 miole of an ideat gas at 27°C expands 1sotherrnally and revers1bly from a volume of 4 htre Chosed

§3 - > 0 V
i aki w?ue to-400 htre then the work done by the'g gasis - : i U:( Mo
S a)-2872KJ b)-1148KT <) -5.73KJ . d): 4,98 KJ e)none .
SRR T e 224976k
Q 4 The figure below represents the path foHowed by gas dunng exp. ﬁom A to B the work done ( )
Cin (L atm} is".CSIR NETI 2014 _ :
: = W (N :
A W= Ve
T L ﬁ»—)C
; .‘;j_ - Cﬂdv) —(mo BN
-2k R : . . _ .
R ; ¥ e

@0 (b)9 (c)S v N _
' Q5 When 18 gm of water i$ heated from 300K to. 600 K at constant vo}ume then the change in
_. " internal energy is if (CV—I 5R)is . :
_ Va)/ 450 J/K-mole b) 45 J/K-mole ° c) 810 J/K- mole d) 81 .T/K—mole
Q 6 The temperature of an ideal gas increase in an
adiabatic expansmn CAse b) isothermal expansmn
adiabatic compress10n T d) Isothermal compressmn ‘ o ' -
“Q 7 One mole of ideal gas.is expanded from 1 dm’ to 10 dm3 with various dlﬁ‘erent type of '
: processes the correct order of work
- \/3)/ Wxsobanc>_wzsothermal> - adaabanc> —Wnsochoncb) _Wnsobanc> —Wad)zbauc> —'wlsothermal> '—Wxsochonc
) Wlsobanc<—wlsolhermal< ~“Wadisbatic ) ~Wisotbermat>—Wisobaric™> ~Wadiabaic>—Wisochoric
Q 8 When 1 mole of ice is converted to water at 0°C and 1 atm , the wdrk done in_ (L- atrn) is - .
 (given density of ice =0.9 x10°gm/L, given density of@ = 1 x10°ga/E) T JAM i
a) LIx10% p20x10° ©20%x10% ‘drix10° ¢ :
Q 9 Adiabatic reversible expansmn of a monoatomic gas (M) and a diatomic gas. (D) at an initial
temperature Ti, 'has been carried out ‘independently from initial volume V) to final volume V.
The Final temperatu_re (Tm for monoatomic and Tp for diatomic) attamed will be:GATE 2003
@ Tu=Tp>Ti ,_ (B Tu< To<T; ©) Tae> To> T @ Ty=To="T;
' Q 10 For.an ideal gas following adiabatic reversible expansion, plot of log P versus- log Vi is
L linear with a slope equal to (y Cp/C,) LT GATE 2000
e R I G B VAU LA E 1
: } Q llQ mole of an ideal diatomic gas (Cy =5/2 R) at 300 K and ).507 MPa to be expanded
**“‘adlabatlcally toa ﬁnal~pressure of 0.203 MPa against a constant pressure 0f 0.101 MPa ,the final
temperature is '

2)236 K b)270K ¢)300K d) none o - <D
—~ [
¥t = 3%() e
‘/@ .O T _ ~¢ 0
- s
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Q 12 One. mole of an. 1dgal g ( Cp. 29.234- J/K—mole ) 1s expanded reveti s31bly and'- C
ad1abat1ca11y from 1 dm3 to 10 dm3 If the 1mtlal temperature is 750 K the ﬁnaliemperature LT

100K b) 750K c) 00K d) 100K IlTGate 1996 _ . B

'Q 13 Anvideal gas expands by followmg an 1dea1 gas equatlon PVa = constant In whrch case one _ w".’”

" ddes expect heating? -+, “CSIR June 2011 f? o - N
‘”‘5‘ “ A7

- -a) _3>a>2 b).2>a>1 0O<a< 1, dy-1<a<0-

- FIT4[Show that (3x/5y)z (8y/8z)« (82/8x)y=-1 . 1T GATE 1991 : :
" 15 'One mole of an ideal gas (Cy=1.5R) ata temperature of 500 K is compressed from 1 atm-
‘to 2 atm by a reversible isothermal path Subsequently it is expanded back to 1.0 atm by a

' reverrmble adiabatic path .The yolume of final state in litre is ~ GSIRTFRF 2004 _

3156 . b)205'y/ @0 . GeTe . :

Q 16 The intemal energy of an ideal gas follow the equatlon U=3.5PV +k; wherei is constant °
.The gas expands from an initial volume of 0. 25 dm? to a final volume of 0 864m’..If the initial .
pressure 1s 5. Nm the change 1 mtemal energy (in Joule ). is. (glven pv2 = = constant) -

v aeeen ' . IITGATEZOIS . ‘8- - ' |
’) 17 The ratlon of T2/'I‘ i In terms of pressure from the Pmssmn equatlon is
3y {Py/P2}" ”’\,b)/ PP c) (PP} d) None o
Q 18 The minimum work involved in compressmn of 1 mole of an ideal gas to double of its -
mitial pressure at 300.K is : :

\/300 RIn2 .- b)600RIn2 ), 300 In 2 d) can not deterrnme because process isnot given
Q19 Assume that the only change in-volume 1s due to productlon of hydrogen , when 2.0 mole :
of Zn is dissolved in hydrochloric acid ,the work done at 35 0C and 1 atm is
:)-51KJ b)-512KJ, o¥’SKJ d)-5120KJ .

2 20 The work involved in reversible adiabatic transformatron when 1 mole of monoatomlc 1dea1
gas (Cv =1.5 R) when its temperature change from 200 K to 600 K is _

a)300 R b)450R %00 R d) temperature does not change in adiabatic process-

Q'21 }.Vor_k‘_(wi involved in-reyer_issible' isothermal expansion of an ideal gas from Vi to Vf -of n

moieof anideal gasis B j CSIR JRFII 2013
L/-a>,<;v= RTIn (Ve/Vi) . b) w=nRTln (V¢/V;)
cy w=-0RT (Ve /V;) d) w=-nRT log (VfN)
Q 22 For is sothermal free expansion of an ideal gas into vaccum, which one of the followmg set
of values aretbrrect ? WE0, . UTIAM20IS
D AU=0,q>0,w<0 40T By AUS0,q>0,w=0
szAU =0,q=0,w=0 " d)AU<0,q=0, w<0

. Q23 Two mole of an ideal gas is expanded isothermally and reversibly from 5 to 1 bar at 27°C
find the value of W,Q ,AU and AH for this transformation. Ad—  —

Q 24 Intensive variable is/ are MS LT JAM 17
2 Tmnperature b) Volume Pressure 9 Density
Q 25 In case of adiabatic expansion temperature always .
\/ Decreases ~ - 1i) Increases 1il) remains same iv) 0
Z =7
v

\
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DPP S Thermodynamics SCIENCE ZONE

Q 1 The value of y is independent of temperature in case of -

8y Monoatomic b) Diatomic ¢) Triatomic d) Always _
Q 2 The 2 mole of an ideal gas is expanded reverisibly and isothermally from 1 atm to lo )
atm the work involved in this process is 4 ‘
2) 2303 R7 Msos RT ¢)6909RT d)2RT
Q 3 The temperature of 72 gm of water is heated from 25° C to 75° C at constant pressure the
chanoe in enthalpy 1s Cp =75 J/K-mole
a) 20 KJ/mole b) 15 KJ /mole Vc‘ﬁ.?S KJ/mole d) 10 KJ/rnole
Q 4 One mole of ideal gas is expanded 1) reverrisibly and adiabatically 1i) Ireverrisibly and
adiabatically froml dm’ to 10 dm® if initial temperature is 750 X what is the final

_ temperature in both cases given that Cy =1.5 R. ,\l - o [U=skiho+ éN~ sy

W Q 5 The value of Cy is independent of temperatire 1n case of -~ 2 i

Monoatomic i) Diatomic iii) Triatomic =~ d)Never = PH= D=3

Q 6 One mole of monoatomic gas at temperature 300 K and volume 1 L is expanded

reverrisbly and -adiabatically till the volume becomes 10 L , what is the value of change in

enthalpy for the Gas

Q 7 Consider the statement

i) In reversible adiabatic expansion of an ideal gas change in temperature is hlgher than

ireversible adiabatic expansion of an ideal gas . :

11) Adiabatic Curve in a P-V diagram is steeper than 1sothermal curve in case of expansion of

the ideal gas W 2
2and relate the intitanddGnralVanabe——{=7 [
The correct statement above are 4
ayth b) 11 ,iii c) L d) ALL

Q_8 The contribution made by degree of freedom to internal enrgy that is strongly dependent
on temperature 1s _

a) Traslational b) Rotaional s /ibrational ~ d) Electronic

Q 9 The valve of vy for SO, by Using Equipartition law of energy,; if it is considered that all
vibrational ode are active, is '

2133 {16 ¢ 140 d)166

Q 10 If inteal energy for an ideal gas is related with the P and Volume by the relation U=3
PV than the Poission equation in terms of Temperature and volume is

a) TV? =Constant b) TV? =Constant \/cb/T V¥ =Constant  d) TV ** =Constant
Q 11 For CO, molecule the energy according to equipartition Iw of energy is IIT JAM 2005
a) 3.5 KT B)4.5KT | _e6.5 kT d) 5.5 kT

Q 12 The molar heat capacity at constant volume for a colourless gas is found to be 25 J/K-
mole at room temperature the gas would be ~ IFT JAM 2006

N, b0, <) CO, 480, :
Q 13 For a cyclic process performed by an ideal gas , changes in some thermodynamic
function is zero ,Indicate the set in which 1l function is zero dE =2 '
Q) w, AE ,AH ,AG b)q,AS AH,AA  c)q,AE ,ASAG AR ,AS AH, AA e oY
Q 14'The molar internal energy of a gas at temperature T is Up(T) .The molar internal energy

at T=0 is Un(0) .The correct expression that relates these two appropriate contribution is

.o . R
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2) Un(T) = Um(0) +3 RT { Linear molecule , translational only }
\/b)” Unm(T) = U(0) + 2.5 RT { Linear molecule , Translational and rotational only}
¢) Un(T) =Ugx(0) +1.5RT { Non- Linearmolecule , Translational and rotation only}
d) Un(T) =Un(0) + RT {Non- Linear molecule Translation Only} o
Q 15 . Among CH3Cl, CH,Cl» , CHCl3 , CH3Br and CH5l in the gaseous state , the one
having highest molar entropy value at room temperature is .~ Gate2003chemistry
a) CHCl; (b) CHsCl (c) CH3Br @) CHil : _
. Q16 For air at 300K and 25 atm, g7 is 0.173K atm . If a Joule-Thomson expansion is
. carried out from a pressure of 50.00 atm to a pressure of 1.00 atrn, the final temperature is (if
: the initial temperature is 30@ K) ' ' '
292K (b)308 K (¢) 284 K (d)none . L
Q 17The relation between critical temp{Tc)_mverswn temp (Tl) and Boyle ternp(TB) is
2) Te>Ti>Tp \ () TeTo>Te () TidTe>Ta- (d) none of these - |
'"Q 18 The maximum work done when pressure on 10 gin of hydrogen s reduced frorn 20 atm
to 1 atm at constant temperature of 273 K .The gas behave 1deally The value of internal
“energy change AU and q respectively are e ‘
a) 0, 8180 calorie b) -8180 calorie , 8180 calorie c¢) 8180 calorie, 0 d) O 0
Q 19 Assume that the only change in volume is due to production of hydrogen , when 2.0
mole of Zn is dissolved in hydrochloric acid ,the work done at 35 %C and 1 atm is
a)-51 KJ b)-512KJ ,oy-5KJ d)-5120KJ
Q 20 Define isothermal Joule Thomson coefficient and isoenthalpic Joule Thomson.
coefficient and find a relation between these two.  IIT Gate 1995
Q 21 Consider the statements ‘ . ,
1 At critical temperature heat of vaporization is zero because it'is not possible to distinguish
between liquid phase and \Ilj‘por phase. 2 v N

oo S LGRS e S

2 In Carnot engine in very fist process entropy increases and pressure decreases in thlrd‘ v, R
rocess entropy decrease and pressure increase ” ER IR 5"3"-*3
e .

%3 In carnot engine in isothermal process internal energy change 1S not equal to zero in’

individual step but overall internal energy change is zero. -ty e e No 7 p 7. Ol

The true statements above are a/l ,2 (b)l 2,3 (c)2,3 (d)l 3 tk\;wc} dote \/“I< by PH o
Q22 Consider the statement . '

1 There is a natural asymmetry in the efficiency of converting work to heat and converting

eat to work.

The maximum work that can be done by reversibie heat engine Operatmg between 500 i
and 200 K 1f 1000 J is absorbed at 500K is 600 J. .
/3 The efficiency of heat pump is inverse of efficiency.of camnot engine because it works in
reverse of refrigeratorThe true statement above are
a)12\(b?/23(c)lg(d)123 |
Q 23 A carnot engine operating between 127°C and 527°C absorbs 500 J of heat from the
high temperature source the maximum efﬁc1ency of the engine -~ -
2)0.53 (W75 (¢) 0.87,(#0.50 - |
LQ 24 A carnot engine operates at 55 % efﬁc1ency If the temperature of reject steam is. 105° -
C then the absolute temperature of input steam is-:
‘)7 Q 25 At critical point Heat of vapourisation is @

¥
N,
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DPP 6 Thermodynamics - Science Zone . f‘L o a
Q 1 For air at 300K and 25 atm, g7 is0.173K atm " Ifa Joule-Thomson expansmn 1is carried . -
" “out from a pressure of 50.00 atm to-a pressure of 1. .00 atm,-th& ﬁnaJ temperature is (if the 1n1t1al

temperature is 300 K)

o ._-"\)3’2921( (b) 308 K (¢)284 K (d) nosie.

Q-2 The relatior between critical tenip. (Tc) i 1nver81on temp (To): and Boy}e temp(TB) is

" a) Te>Ti>Ts Véb“f T1>TB>Tc (©). T1>Tc>TB (d) none of these
Q Q 3Consider the statements - :

L ‘1 At critical temperature heat of vaponzatlon is zero because it is not poss1b1e to dlstmgmsh
between liquid phase and vapor phase. o : - J
2 In Carnot engine in very fist process entropy increases andpressure decreases in third process
entropy decrease and pressure increase _ :

-3 In camot engine in isothermal process 1ntemal energy change 18 not equa] to Zero .in
individual step but overall internal. energy change 1s zero. :
The true statements above are a)1,2 (b)1,2,3 (¢)2,3 (d)1, 3 :
Q 4 Assume that the only changé in volume is due to productlon of hydrogen when 2.0 mole of
Zn is dissolved in hydrochloric acid ,the work done at 35 C and 1 atm s
a)-51 KJ b)-512 KJ \ef5KIJ. d) -5120 KJ :
Q 5 Write the expression for the vibrational contribution to the total energy of CH4 (g) at 500 K
All the vibrational mode are ative at this Temperature. Find Uy, for CHy (g) IIT JAM 2009 '
Qo From the carnot cycle undergone by an ideal gas, identify the process in whlch the change in
internal energy is NoN- zero GATE 2015

! a4 Jsebketned L JUo e dT

/ ls‘:;’hemyu cL()S o
- Isothermgy
. . \,’ =
a)land 11 - CTand IV () T and I (d)] and TV

Q 7 Acarnot cycle operates on a temperature difference of 200K. one third of heat absorbed from the
source at T, is discharged as waste heat to sink ot T;. The cycre does 400-J of. work CaIcu}ate q,, Q. Ty
and T, GATE 1996 . " T

_8 A camot engine operates between 600 and 800 K and absorbs 2 OOO calones from the source per cycle

The work dorie (in cal) per cyele is - GATE - N = N Th-Te
_9 A carnot engine operates at 55% efficiency. If the temperature of reject steam at 105°C then the 4’;. Th
“absolute temperature of input steamis ........... - GATE2014 ‘ ol =7

)ODeﬁne isothermal Joule— Thomson coefﬁcrent and isenthalpic Joule — Thomson coefﬁc1ent and find a
relatiocn between the two. Gate 1995
11 The figure below describes how a Carnot engine works. It starts from the adlabatlc
compression step denoted by CSIR JRF 2016
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(:("'\V‘SAB 'wﬁ?;c )DC - d)AD
12 The equation of state for one mole of a gas is given by P(V- b) RT where a: and R are
o ~c0nstants The value of (SH/ SP)T 1is- CSIR JRFI12016 ‘ . . _
co avbe o b c)O d) RT/P)+d . B S
7. 13 Foran 1deal gas’ at 3OOKIS CSIRJRF2016 S j
AT (BUBV)r =0 b)@EUATI=0 .¢) (SH/ST)p— ) (SG/_ST)p =0 A
‘14 Consider the statement E R :
© " 1 Thereis a natural asymmetry in the efﬁc1ency of convertxng work to heat and convextlng"
heat to work.
2 Themaximum work that can be done by reversible heat englne operatlng between 500 K and '
200K-if 1000 J is absorbed at 500K is 6007J. _ _
3 The_efficiency of heat’ pump is inverse of efﬁc1ency of carnot engine because it works in
- reverse of refrigerator  The true statement above are
a)12M23 ©) 1,3 (d)1,2,3

15A-camot takes up 90 J of heat from the source kept at 300 K _The correct statement among the

following is B CSIR DEC C20i2°
\A’flt transfer 60 J ofheat to the smk at 200K . N ' A
= b) It transfer 50 J of heat to the sink at 200K /(’ = ?L\_/
¢) It transfer 50 I of heat to the sink at 250K T o ~ @—/
d) It transfer 60 J of heat to the sink at 250 K — i (e
16 The coefficient of performance of perfect refrigerator 'working reversibly between the temp'erature Ty
and T, is given by T GATE C,2004 ' Q>
ATCTY/ T BT/ Te WM-T) ITAT-T)  “Fp © ﬂ
‘ ;, IBA carnot cycle operates on a working substange-between two reservoir at temperature T; and T, with
s bkl VTeT, . During each cycle , an amount of heat@&;sbextracted from the reserm)? at T; and amount Q: is
(? ' "mred at temperature T, .. Which of the fSllomno statement is incorrect
TIT GATE P 2011 , Mok enpure Cydie Procey
a) work done in one cycleis Q2= Q. BUQ/T)=(Q:/T3) ' by stk funchen Zepo

n

¢) Entropy of hotter TESErvoir decreases.ﬁntropv of the universe increases &———— -~
18 Assume that a Carnot Engine is working in reverse of refrigerator , with perfect thermodynannc
efficiency . Calculate the amount of work needed i) to freeze 100 gm of water at 0°C , the temperature of

sugrounding being 25°C ln)fto withdraw samie amount of heat from a body at
- “‘_—‘\’_N“_ e
~ K, the surroundmg bemg 1K. ( AH,.,dl 6.01 KJ/mole) TIFR C 2010 /@ _
a)i) 601 KJ ii) 601 KJ J ~ b)i)33.4KIJ ii) 334K]J @ 2

) 3.06 KT i) 33.4KJ | i) 3BAKINIBAI0KI Le = |akbolXL?

: ) . : 1€
19Consider a Carnot engine operating between temperature of 600 K and 400 K . The engine performs
. 7?7
ret 1000 ] of work per cycle .The heat (in Joules) extracted per cycle from high temperature reservoir is
| B3R - T IAM 2017 P el
\ 20 Which of the following feature is not correct about J oule Thomson experiment .=\ -
. . a)The change in pressure is negative throughout experiment <
. - 1 f
b)The inversion temperature of H, and He is very low so it shows heating at ordinary temperatuye/ 3t A L
. ¢)This process is adiabatic, isoenthalpic and also known as throttling process C f“,"

d)If attractive part dominate over repulsive term than gas does not liquefy.

v G5 Th= 607

-7 Tc_ = Yea
Na d(/: - l’\j IO\:‘O 7 CCJJC(!C &O o(U o) dU‘ =0
& =2 GG (Te =)
c )

n
Hrﬁ
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DPP -7 Thermodynamics Sahendra Kumar
Q1 Acarnot engine-operating between 227°C and 727°C absorbs 500.J of heat from the high
temperature source the-maximum efficiency of the engine
2453 (B}0.75 (087 (D50 L
W%\g e area under temperature entropy curve (T-S) of any thermodynamic process. represents.
a)Heat absorbed._ (b) Heat rejected\(pﬁ/ eﬁ% heat rejected or heat absarbed {(d) none
Q3For an isothermal Hree expansmn of an ideal gas into vaccum ,whick one ef the value is.
correct
a) AU=0,g>0, w<0  b)AU>0,g>0,w=0 IT JAM C 2015
\LFAU=0 ,g=0", w=0 dy AU<0 ,g=0,w<0
Q4 For an ideal gas undergoing reversible Carnot Cycle,the plot of Enthalpy H versus Entropy
Sis 1T JAM C 2011.
Qs The number of normal modes of-vibration in naphthalene is -
ayss b) 54 T wey48 dy49 IIT JAM 2017 C
Q 6 The work done during the free expansion of*one mole of an ideal gas at 27°C to twice its
originat volume is given (given RT = 2494 Jmole™ ,In 2=.7 Jog 2=.3) IIT JAM C 2010
a) 1746 J/mole b) -1746 Jfmole, eYzero  d)748.2 I/mole
Q 7 The heat of vapourization of water at 100°C is 40.66 I\J { mole , the entropy change when 3
“gm of vapor condense is v~V £
a) -3.02 /K \(py-30.21/K  (c)-302J/K (d)+302 J/K e) none
' Q 8 The entropy change when 100 gm of Mrom 50°C )o 75°C at 1 atm pressure is

2)3.02 /K r312 K (0)-3.12 1K (d)-312 VK o nofe Fhew > GUlgy T
Q 9The conversion of ethylene in form of polyethelene accompanied by the change in -

//é) Positive entropy\,(,bjﬁegative entropy (c) Entropy does not change (d) cant say
Q 10Among the following the relation that is accompanied by decrease in entropy 11T JAM
N (@) + 3Hs () — 2NH (@) (B)CeHn06 (5)+ 603 () —6 CO3 (g) +610 () w2 1= )
(c)PCls (s)—PCls (g) +CL2 (g) - (d) 2H20 (1) —»2Ha (g) +O2 (g) omple de ”c”ﬂe(ﬂd
Q 11The maximum efficiency of an engine operating between 1 10° C and 250 Cwilbe 7 enpaefd
() 30.5% (b)20.25 %\pz)/22 20% (d)33.3%
Q 12 For the process 1 Ar (300 K, 1 bar) — 1 Ar (200 K ,10 bar) assuming ideal gas behavior
the change in molar entropy is Gate 2011 -
“})”"27 57 J/K-mole b) 27.57 J/K-mole c}-24.20 J/K-mole d)24.20 J/K- -mole
Q 13 Ten mole of a gas is allowed to expand from a state A at 10 atm and 300 K to a state B at
&l 00 atm and 600 K . If the value of Cp is 6.955 cal deg” calculate the entropy change for the
process Gate 1998 ) o
-Q 14 The entropy change associated with freezing of 1 mole of water at 0°C and 1 atm is (Heat
of fusion under these condition is 6 Kl/mole) Gate 1999

a) -6 J/K A 22 /K c) 22 J/K d) 6 J/K
Q 15 Then change in entropy when 2 moles of argon gas are heated at constant volume from 300
Kto 500K is Gate 2010

a) -12.74 I/K-mole b)-6.37 J/K-mo}e.\y)/6.37’ J/K-mole d) 12.74 J/k-mole
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Q 16 The change in entropy when 1 mole of an ideal gas is compressed to one fourth of its initial volume
and simultaneously heated to twice its initial temperature is Gate 2004

a) (Cy-R)In 4 _bJ'(Cy-2R)In 2 ¢)(Cy-2R)In 4 d) (Cy+2R)In 2 92.237
/y.}? Q 17The change in enthalpy when 3 mole of liquid benzene transform to the Vapor state at its boilin €
temperature (80°C) and at 1 bar pressure is ............. kJ. Gate 2013 chemistry — Lk.qy\,L ingerrotem Vq’?:'
- Q 18 The-enthalpy of fusion of ice at 273 K is 6.01 KJ/mole and the.enthalpy of vaporization of water at :
273 K is 44.83 KJ/mole. The enthalpy of sublimation ( in KJ/mole) is ...... Gate 2014C
Q 19 One mole of a substance is heated from 300 K to 400 K at constant pressure,.. The C, of the
substance- is Cp, (J/k-mole)=5+0.1 T . The:change in entropy in J/k-mole of the substance is
e e Gate Chemistry 2015
0 The state of 2 moles of an ideal gas is changed from the point A to the point B along three different
3‘?, hs as-shown in the following P-V diagram. If the change of entropy of the gas in changing its state
from state A to B along the path 1 is denoted ASi, then which of the following statements is correct?
%4 Vo Q—%ﬂ« ¢ L(%
. @AS>AS> AS3 B) ASi<AS;< AS; C) AS, # ASz #AS; D 81 AS, =AS; TIFR 2013C
zz Q21 Calculate the change in the molar entropy of a perfect gas when it is compressed isothermally from
% zpressure of 1 barto 10 bar A
— #83.1JK mole? b) 76K mole \%19 1 K mole d) 183 KJ K" mole’!
W mhng temperature of ethylbenzene is 136 °C. Use Trouton's rule to estimate the enthalpy of
vapor 1zat10n of ethylbenzene at this temperature. : M '
&35 KImole? b) 12KImol”  ¢) 23 KJ mole” . d) 4.8 KJ mole’ '
B ? 2 Cne mole of gaseous oxygen is expanded from 10 dm® and 298 K to 20 dm® and 400 K , If Cp=29.4
é J/K-mole then change in entropy in this expansion would be
2U%=a) 1,J] J/K-mole (b) 6 J/K-mole (¢) 120 J/K-mole (d) 60 J/K-mole
x Consider the statement - q (Ve e, )
t 1/41« hen we increase the temperature of solid the amplitude of vibration increases so entropy increases
C’ixi"_'_’,_ 2. Inf reversible adiabatic expansion increased disorder may be balanced by cooling of the gas
L\/ #or reversible phase transformation AS= (AH/T) The correct statement above are M
e!‘_.f’L.-123(c)13M23 e
£ wiong CH3Cl, CHyCl, , CHCl;3 CH3Br and CHal in the gaseous state , the one having highest molar ?
irony value-at room temperature 1s\m{Gate 2003 chemistry WMM
HCh (b) CH;Cl  (c) CH3Br CH3! OWW
'(:“ \t room temperature which of the molecule show maximum rotational entropy L= 0 0. é Y
\/1/5 HH, ¢)D, d) N,CSIR JRF 2011 L=

G 27 i.arge deviation from Trouton Rule is observed for system which are CSIR C Model
&) having more ordered structure,h) having more disordered structure
o) having low melting point () x4ving low boiling point

RS NN
q %ﬁ/l 3
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DPP 8 Ther, modumtcs ' - Sahendra Kumar _ :
Q1 The efﬁc1ency of Carnot engine is 1/6-.0n decreasing, the temperature of the smk by 65 K .
' the efficiency increases to 1/3 The temperature of source is”
\/1,}/390 K . . i)325K  -iii)65K . lv) 165K LT
T2 A camot engme operate | between temperature 600 K and 3@0 K Jt absorb 120 Cal of heat
““from the source . The heat rejected to'thé sink .~ - Bl - ‘.
)90 Cal - ii)120cal 1iii)60Cal ~ .  -iv) 140 Cal ‘. (;\i " :
Q3 Whn Fe (s) is dissolved in a closed véssel ; the work done iS¥F IIT GATE 1994
Q 4 The isobaric thermal expansmn of an 1dea1 gasis IIT GATE 19950
a) /T b)1/P R d)o -
M Q 5 The enthalpy of vapounsatlon of water is zero at IIT GATE 1995 E
a)at 0°C : o at the cr1t1cal pressure -
c) at the boﬂmg p01nt ' d) under no condition
Q6 L,alculate AHand AS if the temprature of 1.75 mole of Hg(l) 1s 1ncreased from 0°C to 75 C
at 1 bar . Over this temperature range Cp =30 -4 T
‘Q 7 An air conditioner consume 1.50 x 10° W of electric power and idealiséd as reversible carnot’
refrigerator If COP of thls dev1ce is 2.5 then How much heat is extracted from House in 24
"Hours is
a)3.24 x 10° J V)@ﬂ 24x 1o5 ] c) 3.24 x 1_03'1 M 67 % 10° €) none
Q'8 For which of the following case AS = {AH}/T ' IIT GATE CHEMISTRY
a) A Process for which A Cp=0" b) An adiabatic process
¢) A constant pressure ‘process Wﬂ 1sothermal reverisible phase transformatlon
Q9 If AHup =30KJ/mole  and ASyp=75 J/K-mole the value of boiling point is
Lay400K - - b)250 K ¢)300 K  d)Cannot determine
10 Calculate AH,, and-AS,, for the process
Q%p’ ' H,O (D{T=263 K, P=0.1 MPa}. — H,0 (s){T—263 K, P=0.1 MPa}j
) Assume that at 273. K the molar enthalpy of fusion of ice is 6006 J /mole the heat capacity of ice
- is 38 J/K-mole and heat capacuy of liquid water is 76 J/K- mole | Consider the heat capacity to
be constant (given In 263 = 5.57,In273=5.61) 1T JAM 201 0
Q11 When 2 mol of an ideal gas is expanded 1sothermally and revenssibly from 5 bar tol bar at
298 K .The change in entropy (in J K" of the System s ......... T JAM 2015
Q 12 The change in entropy for the following transformation is respectively ( + indicate increase
~, indicate decrease , 0 indicate no change ) HTJAM2015
1) SO,Cl; (g) = SO, (g) + Ch(g) * - 1) n CH, = CH, — polymer (s)
i) L (s) > L (v) Tiz wi¥)Adiabatic reversible transformation ofiideal gas = <=
a)+,-,0,+ b)+,-,0,0 c)-;+0,0. A+, ,+,O
Q 13 Find the value of AU AH and AS for the transformatlon
H; O(1, 300 K, 1 atm) — H;0 (v, 600 K:, 1 atm)
L-Cp (1) =36 J/k-mole , Cp (v) =35 J/k-mole , AHy,p =40.6 KJ/mole
Q 14 Determine the overall change in entropy for the following process using 1 mole of He -

6 == o

boLe
v’l\h‘L

s
(. _/M"{J;ftu
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frie T
He(300K lSatm)—vHe(600K 15 atm) )

" The Heat capacity of He 1s 20.8 J/K-mole. - :

Q 15 Calculate the change in the entropy when 1 mole o sohd 1od1ne I at a temperature of 360
1. Kis heated at constant pressure to produce 11qu1d 1od1ne ata. temperature of 410 K. The ; constant o
| - pressure molar heat capacity. of solid jodine i is 54.44 J/K—mole -and " of liquid ioding is'80.67 - v »

. J/K-mole . The melting: temperature of iodine is 387K, and rnolar enthalpy of fu51on of. 1od1ne is

7.87 KJ/mole . S - TIFR: 2014 Chemistry -

. a) 8.6 J/K-mole \ b)28.9 J/K—mole c) 20.3 J/K-mole 'd) 11.7 J/K—mole

Q 16 Calculate the entropy change for the transformation IIT GATE 1996 -

ce

ol H0 (lig, latm) ~ H,0 (g, 0. latm) at 100° C
ke L AH,g for H;0 is 40670 J. .
Q 17 The correct form Trouton rule is _
- &) AS=(AH,ap/T) (b) AHyap =(ASyap/T ) (c) AS\,,.p/AHVap =R (d) none :
Q 18 If the Camnot cyele in entropy temp dlagram look as below - © XISC
TR B ¥
B¢
1| X o
A B
" - Then the system rejects heat to the surroundrng is gorng from
AT B — A ®A—-B (@ D—C (dC—D
Q 19) A Camot engine works between the temperature 300 K and 400 K'and takes 6 KJ energy.
“Then what is work done : GATE -
a) 1 KJ @) 1.5 KJ (c)2.53KJ (d)2.0KIJ : ,
20 The Plot that descnbe the Camot cycle s , GATE
. ' \ ' f / ' Y% l :
\ﬁ/\ L—J4 (b) e © ‘ (d) e
T ' v T T
- 21.Liquid water is to be circulated to transfer from a source to sink at | atm . Considering the
v ) arrangement as Carnot engine , calculate the maximum theoretical efficiency that can be
t} - /’ Hexpected from the system . IIT JAM 2008 . fMox- o). deprditpon Max ‘&‘“’T Af]
22 Assume that a Carnot engine is working in reveries in a refrigerator, with perfect g o Lrater
thermodynamic efficiency. Calculate the amount of work needed (i) to freeze 100 g of waterat v, Te
0°C, the temperature of surrounding being 25°C (AH et = 6.01 KJ/mol) ~ . T 2 (oo
a) 601 KJ (b) 33.4 KJ (c)306KJ\_/(d¥306KJ ’}r,zo'c
23) A Camot engine operates between 600 and 800 K and absorbs 2000 cal from the sourceper <
cycle. The work done (in cal) per cycle is GATE 1998 - . - ‘L o
a)1000 (b) al_()/O (c) 666 (d)200
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- DPP O ‘Thermodynamics SCIENCE ZONE - , S -
. ', .. 1-According to equipartition law of energy -, The molar heat capacrty at constant volume for _
o 'CO, (g) :S0,(g) and H,0O (g) follows thetrend is. . JAM Chemistry )
. (2).CO;=80,=H,0 M €02,>80, =H,0 (¢) CO2 <S0;=H,0 (d) CO, =H,0> SO?
2. Calculate the change in entropy when 1 mol of solid iodine, 1, at a temperature of 360 K
.~ - is heatedaf constant. _pressure ‘to_produce. quu1d iodine at.a temperature of 410 K. The
o constant pressure molar heat capacity-of solid lodrne is 5444 1 K- ' mol™ and of liquid iodine
* {5 80.67 7K “mol . The melting temperature of 10d1ne is 387 K and the molar enthalpy of e
fusion 0f10d1ne is 7.87 kJ-mol ' . .- TIFR 2014 - -
“A) 8.6 TK ™ mol” ‘3{28 9JK mol '©)203 7K "mol"' D) 11.7 1K 'mor'
~ -3, Consider the statement
%/ . AS when 1 mol of N2(g) goes 1rrevers1bly from 25°C and 10 L to 25°C and 20 L must be B}
v .- the same as AS when 1 mol of N2(g) goes reversibly from 25°C and 10 L to 25°Cand 20 L.
' 2. AS =0 for every adiabatic process in a closed system. |
3 ‘The entropy of 5 g of Fe at 20°C and 1 atm or 10 8 ofFe at 20°C and 1 atm is same
" The correct statement above are
a) 1 Wz (¢) 1,3 (d) 1,2,3 (€) none of these
' '_ 4 The entropy change accompanymg the transfer of 10460 J of heat from a ‘body A'at 300 °C
to abody Bat 77°C'is  (\+{ T :
a) 116 J/k b)12J/K=cy12J/K d) 1160 /K
_5 An 1deal gas at 27 Cexpands 1sothermally and reversibly from 10 to 1 bar against a pressure
that is gradually reduced. Calculate g per mole and w per mole. and each of the
thermodynamic quantitiesAU AH ,AS . IIT JAM '
\/ A 50 g mass of Cu at a temperature 393 K is placed in contact with a 100 gm mass of
%ﬂ copper at a temperature of 33Kina thermally insulated container .The final temperature

"‘;

7

and total entropy change respectively are { given that specific heat capacity of water
M 04184 K-gm) s | o
> a) 333 K, 4.85 J/K-mole e b) 303 K ,.485 J/K-mole
/ .¢) 303K, 4.85J/K- mole S d) 333 K, .485 J/K-mole

Q 7 5 gm of ice at 273 K ; is added to 30 gm of water at 323 K in a thermally 1nsulated
- container the final temperature and entropy change corresponding to ice is .
{Given that C;(b{#)=4.184 J/k-g , Heat of fusion of ice =334.72 )/g)
LA 304K, 840J/K : b) 304K, .840J/K
c) 324 K ,8.40 J/K ©d) 324K, 840K
Q 8 10 gm of ice is heated to become vapor at 373 K and 101325 kPa .Calculate change in
entropy. for the system {given that Given that Cy(ice)=4.184 J/k-g , Heat of fusion of ice
- =334.72 J/g , Heat of vaporization 2259.36 J/g}

a) 8.58 I/k b)85.8 J/k' c) 858 J/k d) .858 J/k 7
Q 9 For water AHyqp= 41 KJ mole”’ The molar entropy of vaporization at 1 atmospheric
pressure 1S approximately CSIR JRF C 2012

a) 41 410 J/K-mole “bJ 110 J/K-mole c)41 J/K-mole d) 11 J/K-mole
N atom of ideal gas are enclosed in a container of volume V _.The volume of the
(POJ\ ’ j contarner is changed to 4 V , while keeping total energy constant , the change in entropy of
V\fk’\ ¥ the gas mumtof Nkglnis.............. Gate P 16
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Q 11 Durmg isothermal expans1on of an 1deal gas which of the followmg happen o ,
(i) Temperature does not change - . - (n) Process 1S spontaneous = AS '='_ n/(,c,% -_~'_~ V7V
(iit) The energy of the system does not change (iv) Entropy incréases TIFR 17 oS Tz

~ A)i and iii only B)i, ii, and iv only C) i, iii, and iv onlxp)/l, ii,iii andiv. . . o T S per ke

Q 12 Under what c1rcumstances AS=-nR€E x;lnx;valid . What i is AS for 1sothermal nuxmg at’ R _ _'
" 300 K of 33.6 litre-of 0 and 22.4° htre of N2 at 1" atm pressure is mlxed in such a way the‘f‘_-. o
' finial volume becomes 448 litre. * - . Gate. ‘Chemistry - L SR
- Q 121 mole CO, , 1 mole of N, .and 2 mole of O, were mlxed at 300 K. The entropy of -
mixing is \}a/)”é Rln 2 (b)8RIn2 (c) 8R In2/300 - (d)16RIn 2. .. CSIR JRF NET. -
- 13 At273 K temperature 1 atm pressure’ 1 mole of N, and 4 mole N, are mlxed together
. What will be the entropy of mixing TIFR ' :
2)0.69 J/K  (b)20.8J/K (c)0 (d)4.16 J/K. _
14 The- entropy of mixing. of 10 moles of hel1um and 10 moles of oxygen at constant :
. e temperature and constant pressure’, assuming both to be an ideal gas is Gate chem1stry
« T 2)115.3 J/K (b)) 5.8/K () 382.91/K - (d) 230.6 J/K . ) _
15 Assuming that there is no chemlcal réaction , the change in entropy when 2 moles of N3,
3 moles of H, and 2 moles of NH; are mixed at constant temperature is Gate chem-
a) -62.79 J/K Gre2.19 /K- (c) 12558 J/K (d) -125.58 J/KK
16 Consider the statement
H;l”J ——>Y The entropy change for revers1ble as well as 1rrevers1ble adiabatic process is equal to 0. _
When we plot a graph between G vs ‘T at constant pressure then the slope is generally @
¢ and the value of slope is maximum in liquid phase than solid and vapour phase. '
-3. In_irreversible phasempy change may be calculated by convemng ‘
irreversible phase transformation to revrrisible phase transformatlon D
The true statement above are v - 31 /f
a)l.2 (b)2,3(c)1,3(d) 1,23
17 One mole of a substance is heated from 300 K to 400 K at constant pressure The C of ' .
"‘"A'.-'i-: -the substance 1s C, (J/k-mole) = 5+ 0.1 T . The change in entropy in J/k-mole of the
"\ {{-substance is ................. Gate Chemistry 2015

18 The melting point of water at the pressure ‘of interest is 0. 00 C and the enthalpy of ﬁlSlon

- is 6.010 KJ mol " the boiling point is 100°C and the enthalpy of vaporization is 40.65 KJ mol
lCalculate for transformation ...... [heat capacity of quurd water at 1 atm is 75. 3J/K mole]
H,0(s, 0°C — H,0( g, 100°C)

19 The Helmholtz free energy of a photon gas is gn/en by F == VT where a is constant the

entropy S and pressure P of the photon gas are GATE 2007 PHY -
CL@S=Qavr =51 . »S=Q)avT,P=()aT

©@S=@avrp=(3T° = @S=) avr’,P=(})ar

20 Standard entropy of crystalline carbon monoxrde (J/K-mole) at OK is around

(a) 0.03 - (b) 2.50 ()0 (d)5.76

21 One mole of an ideal gas expands isothermally (at 300K) from 1.0dm’ to 10dm”® an

finally attairis a mechanical equilibrium. What are the entropy change of the system and tha

of surrounding respectively (R = 2cal-K-mole) :

(a) 4.6 Cal’K and —4.6 Cal’K (b) 4.6 Cal’'K and — 1.8 Cal/K

(¢} 1.8 CalX and —4.6Cal K (d) 1.8 CallK and - 1.8 Cal:K
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| Q 22.At 20 °C, the standard EMF of a certain-cell is +0.2699V; and at30 °C it is +0.2669V.
‘What can-you say abaut the standard _entropy of th1s reactxon‘? Assume that the standard AH and

AS® are 1ndependent of temperature. © TIFREXAM 2012~ ' 5 np (5 B
o A) AS =0 gy”zﬁs = +ve \/)/AS" =—ve D) Not. enough mforrnauon is g1ven _
_ :___'-/;‘/_-""' - 23 For the followmgreacnon T /h( (_ _/E“‘ _
/ ) C02 +H20—’H2CO3 S e T s :—/—h.

- The entropy change (ASsystem) was calculated to be 96 J/K—mole The enthalpy change (AH) was
measured to be -45kJ/K-mole The reaction’is considered tg be spontaneous The total entropy
change in entropy (ASgyseem + ASsurrounding) 1S TIFR EXAM 2014 Aem=tve

\/aa/Jr 54 J/K-mole  b)-96 J/K-mole  ¢)-45096 J/K-mole d)-44004 J/K-mole _
Q 24 82 For a pure substance , the ‘slope of the plot of Gibbs free energy (G) against T at

constant pressure is° 2SS | \ by-S cy-H ‘d)—Cr - GATE EXAM 1995
: ww-«w“; 25 AH 298 for the reaction GH4O0 (g) — CH, (g) + CO (g) is-16.0kT . From the given data
evaluate the temperature Which AH will be'zero ? - - 7 - _GATE. EXAM 2002 -
Substance CHLO (g) - CHs (g) CO(g)
~:Cp (J/K-mole) - 50 : T 36 o230 -
“a)1298K - . b)1000K- c) 1298 °C d) 1100°c
«— . 26 Consider the following reaction use the data given below  GATE EXAM 2001 _ ,
| Na (g) +3Ha(g) =2NH; (g) ~  AH® 25°C)=-922Kk]) ) b, o
Substance  Na(g) Ha (8) NH; (8) |, o s PASEV
“Cp (V/K-mole) 291 28% 351 |

- Assuming Cp to be mdependent of "temperature the reacnon«‘at 100 C compared to that at 250"“ _
will be a) endothermic  b) less exothermic _,ca):ﬁlore exothermic d) having AH 0 =0 o _
27 For the reaction 2Cl(g) —Cl; (g) the thermodynamic properties GATE EXAM 2003 e
a) AG, AH and AS are positive b))AG , AH and AS are negative

c) AG AH are negatlve and AS are pos1t1ve d) AG is negative ,AH and AS are positive

28 For an irreversible adiabatic expansion of a perfect gas from volume Vi to Vf, the change in

~ entropy of the gas is — : : GATE -
(@) nR In (VI/VI) (b) zero (c) less than zero ﬂmreatel than zer -

) 29 ConS1der 2 mole of an ideal diatomic gas at 300 K and 5 atm to be expanded adlabatrcally to a
final pressure of 2 atm against a constant presSure of 1 atm. The final temperature is  (given
Cy=2.5R)

a)220 K (b)250K  (c) 150K (d) 270 K

» 30 1 mole of an ideal gas undergoes reversible 1sothermal expansion from an initial volume of V
to final volume lO V and does 10 KJ of work If the initial pressure was 107 Pa the value of V| is

a) 4.34 x 10° m® b)434><10 m '

c)4.34 x 107 m® ] d)4.34 x 10" m*>  e)none

31 The graph corresponding to P vs V for the expansion of an ideal gas for isothermal expansion

, adiabatic expansion jisobaric and isochoric process are
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»-éz 32 The free energy change accompanymg the compre551on of 1 rnole of gas at 57°C from 25 atm
- t020Qatmis.”
_ a)34k] b)63kJ N c)86kJ‘ d)57k.I
#33 The value. of AU= - AH:for the reaction

-

Fes0y +3°C(S) — 2 Fe($) + 3C0(g) L "CSIR 2015 7
\/é') -3RT." b) 3RT - ¢)RT - d) -RT - ' ' C

_.:'. — 34 Cons1der the progress of a system along the path shown in- the ﬁgure AS (B—>C) for one .
S mole o‘fan 1deal gas is given by : B £ . : o,

T C/E// B B | e, Oy . :

) - : ; —_— g 2 ” LA
& - e n; .
. T R e PR S - )
Y _ T ST ’

‘2)Cyvln (ffﬂg b) Cy In n (TyT) c) Rin(V2/V) < d)None

.
W-w-— oA

- oS o

uwj") 35 Adlab@tlc reversible expans1on of a monoatomic gas (M) a diatomic gas (D) and triatomic '
B gas has been carried out 1ndependently from initial volume V; to ﬁnal volume V,. The Final .
temperature (Tm for monoatomic and TD for d1atomlc and Tt for tnatomlc) attained will be:
o (@Tu=Tp >Tr () TM<Tp< Tt (©) T > Tp > Tr () Tm=Tp=Tr
=--Q 36 Of the following mequalltlcs the criteria for spontaneity of a chemical reactlon 1s/are
1) AGT,p<O ii) AUsy>0- - iii) ASy; v>0  iii) AATv<0
h "~ A)ionly b)lLiiionly gl 1i1,1v d) all

Q 37 The internal pressure (—)T of a real gas'is related to Second virial coefficient B is { ifZis-
related with B by equation Z= {1 +BN)}

) (a;)r =RT (_-.'_F‘ | o (b)( )T ;@ o ' | - N
9 (5)r=(%) Giv @@ () @ S
Q 38 The entropy change for a chemical reaction N, (g) + 3 Hy(g) — 2NH; (g)at pressure 1 bar is 100 JIK.

than entropy change corresponding to 10 bar is
a) 100+2.303R  b) 100 —2.303 R c¢) 100 + 4.606 R \@y100-4. 606 R e) none

"~ Q 39 The value of {8C,/3V}y for 1 mole of vanderwall gas is . 3 l( /@/\ l/\/
a)>1 b)<i ¢)0  d)1 ' -

L Q 40 The number of configuration in the most probable state according to Boltzmann formulae is——" C/l
\/a)jes/kb bye ¥ ¢))ePRT ) e OMT CSIR JRF 14 - (,

Q 41 The molar entropy of crystalline COis  Gate ‘. th/

a)zero, PYRIn2 ¢)-RIn2 d)2RIn2

“@ 42 For one mole of mono atomic ideal gas the relation ship between P, volume V and average kmetlc
~“energy eis LT GATE 2011

a)P=Nag)/V b)P=(Nag)/3V c)P=(QNa5)/3V P=(QNy)/Ve
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DPP Thermodynamics

“Ql “Which of the following propemes are charactenstlc of an ideal solution
\/')AGm is negative v(t/’ASm 1s posmve (m) AV ixis pos1t1ve @iv) AH,mxls negative

;- .a)iand 1v\§b7/1 and ii (c)iandiii (d)iiiandiv- . - Gate 2015 Chermstry
= onsider ideal mlxmg of 2 moles of toluene ‘and 2 moles of benzene at 1 atm and 300 K.
) ) 3. Calculate thévalue of Alex, AUmm > AI'Im]x s AGrmx, Sm1x T - JAM 2012 Chemlstry

D'M L}—_ g @ contamer is pamtloned 1nto two compartment one of Wthh contains 2 mole of He whlle_ S

aﬁzﬁ fer ‘the other contains 3 mole of Ar. The gases are ideal .The temperature is 300. K and the pressure
a)d 7 Iis 1 bar If the partition between two compartments 1s removed and the” gas are allowed to mix,
So¥e iy then what is Gibbs free energy of mixture. What is the .change in ‘entropy in this

«J Pprocess.JAM2009C
%% Q4 For mixing of two ideal gas at 25° Cand 1 atm wh1ch one is 1ncorrect GATEChem .
prt (2) ATwix =0 (b) AHpix=0 (€) AV nix =0 (9 ASrix=0 :
Q5 For a binary mixture of an ideal gas Gibbs free energy of m1x1ng . .
/ AGuix = nRT [xlnx + (1-x)1n(1—x) ] where X is the mole fraction of one of the component what
/)\,-.1 y e the enthalpy change and entropy of mixing. CSIR JRF CHEMICAL SCIENCE
Y7 @) AHp> 0, ASmic> 0 b) AHpix< 0, ASpip<0
G~ Y AHpix =0 , ASwix>0 ) AHumi>0 , ASuix =0 : ' -
2, Q 6 The vapour pressure of Benzene is 5333 Pa at 7.6°C and 53330 Pa at 60.6°C calculate the
iy ‘/ heat of vaporization of benzene and normal boiling point of benzene. JAM.2014- Chemxatry -
Q7 Thevapour pressure of solid and liquid is given as
,\ - log P =24 — (3900/T) and:__logePl'q”ld =18-(2600/T)
wherePsoq and Piiguicare the vapouf pressure (in torr) of solid ar__ld‘liquid chlorine near the triple
point respectively and T is the absolute temperature. The ratio of slope of solid gas curve to the
slope of liquid gas curve at the Triple point in P-T diagram is ......... JAM 2013 Chemistry
Q 8. For the liquid to vapourequillibirium of a substance dP/dT at 1 bar and 400 K is 8x107 bar
K' lf the molar volume in the vapour form 1s 200 L mole™! and molar volume in liquid form is
'negllolble than molar enthalpy of vapourization is ' CSIRJ RF
a) 640 KJ/mole (b) 100 KJ/mole (c) 80 KJ/mole \jﬂé4 KJ/mole
Q- 9 If the enthalpy change and entropy change for the procéss CgHs (1)—CeHs (v) are
' respectively 33.90 KJ/mole and 96.4 J/K-mole the temperature at which the “vapour pressure of
CeHe(g) is 35 torr will be _
(a) 352 K (b) 507K e¥278 K (d) 273K
10/Consider the statement-
V(/l) on increasing the pressure generally boxhng pomt of water increases and melting point
decreases
(2)The entropy of liquid phase is smaller than entropy of vapour phase because condensation 1§
an exothermic process. ' » (7 ps= bl zng s - v
(3)when water converted into vapour and behave 1deally than dlfference in mtemal energy

& PSS PN AR VS 2
- RSP S

change @@_@thalpy change is greater than zego. o
The correct statement above are (a) 1 @J/ 1,2(c) 2,3 (d) 1,2,3

13 For the reaction X,04 () — 2 XO,(g) at 298 K, given the value AU = 9KJ and
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AS= 84JK”1 AG is .- e . - - GATE-2013
a)—11.08KJ - (b) 11.08KJ (c)~ 13. 55KJ . (@H3.55K) : _
(Consider the tranS1t1on of llqu1d water to steam as water boils at a temperature of“l OOOC and i
“atm -.Which one. of the followmg ent1ty does not - change drscontmuously at the transrnon
~ CSIRNET PHYSICS - DR - NS
) ' \/a))T heg1bbs free energy (b) The 1nternal energy (c) the entropy (d) the spec1ﬁc volume _ :
T ? *'15 Consider the stafement’, (,r)(’)n the mountam cookmg is d1fﬁcult?because on mountam the

pressure is low so bo1l1ng po1nt 1ncreases R ; MWLL Adodd e -
iDIf any engine rejéct more heat as waste than carnot engine thanhmposs bl engme -
True statement above are  a) 1,2 - (b)2 ©1,3 (d)1,24 &) I\/&V‘C s
I 6The normal boiling temperature of bepzene is 353.24 K, and the vapor pressure -of liquid
S benzene is ,1.19 x 10* Pa at 20.0°C. The enthalpy of fusion is 9. 95 KJ/mole and" the vapor
et ' pressure of sol1d benzene 1s 137 Pa at -44. 3OC The ASvap and AHvap respect1vely are -

17 The variation of the vapor pressure of the liquid and.solid forrns of'a pure substance near the -
tnple point are g1ven by In(Psea/Pa) = -8750(K/T) +34.143 and ln(Pl,qu,d/Pa) = -4053(K/T)
- +21.10.The temperatute and pressure at the triple point respectivelyare ............ ... )
18 Estimate the. pressure necessary to melt water at -10°C if the‘'molar volume of liquid water 1s
18:01 mL and the molar volume of ice 1s’ 19.64 mL. _AS for the process-is +22.04 J/K:-and you.can
assume that these: values remain relatively constant W1th temperature You will need this
conversion factor: 1 L bar= 100 J. :
19 The Temperature dependence of vapour pressure of solid A can be:represented by log P = 10-
-(1800/T) arid that of liquid A is represented log P = 8-(1400/T) . The temperature of triple point
of Ais (gr200 K (b)300K (c)400K (d)500K CSIRJIRF- CHEMICAL SCIENCE
20 Calculate the vapour pressure of toluene at 100°C assuming that Trouton rule is obeyed .The
boiling point of toluene is 1 10 C. 1T GATE 2002 :
21A l1qu1d has a vapor pressure of 2.02x 103 N m* at 293 K and heat of vaporization is 41. KJ
mole™. The boiling point of I1qu1d in Kelvin i iS ol Gate 2015 Chemistry
* 22The non spontaneous process among the following is CSIR JRF Chem1cal Sc1ence
a) Vapourization of supertieated water at 105°C and 1 atm pressure:.
b) Expansion of gas in &E‘ﬁﬁf"
c) Freezing of super cooled water at - IOOC and 1 atm pressure
V] Freezing of water at 0°C and 17atm =~
23 The temperature dependence of vapour pressure of solid A can be represented by

: 100 P=10- (ﬂ) and that of quurd Ais represented log P =8 — (—) the temperature of triple point of
Ais . _ ' CSIR NET IRF 2015
a) 200K (b) 300K (c) 400K ' (d) 500K

Q 24 The specific volume of liquid water is 1.001 mL/g and that of ice is 1.0907 mL g™ at 0°C. If the heat

xﬁ’ of fusion of ice at this temperature 333.88 J/g , The rate of change of melting point of ice with pressure of

Y deg atm™ will be . GATE 2007
L \9)/(;0075 b) 0.0075 ¢) 0.075 d) -0.075°

7/ /
7
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Y . DPP Thermodynamics - .

A’ Q 1 Estimate the pressure necessary to melt ice at -10° C if molar volume of liquid water is-18.01 ml
' ,‘;%}( and molar volume of solid ice is 19.64 , The entropy change for melting process is 16.3 J/K_.(assume
that entropy change and volume remains constant in this temperature range ) (1L -bar=1001)
IITIAM2012 :
Q 2.. Phase diagram of a compound is'shown below: CSIR JRF 2016 , o

The slope of line OA, AC and AB are tan n/4 , tan /6 and tan n/3 respectively , if melting point and
A H of meltting respectively are 300K and 3 KJ/mole respectively the change i in volume of melting is
a) 10 tanm/3 b) 10 tan /4 ,JQ/IO cotnw/3  d) 10 cot /4

- Q 3 Determine the incorrect statem%nt regarding the given graph

NET (Seckion—h) L e

M, hquid ..)?"‘

7 L@Y-bd,c;ka)

Tempen ture:

Pressure

12 ] M P mcrease w1th pressure b) M P decrease withpressure - o :

" ¢) B.P increase with pressure d) solid liquid gas can coexist at same pressure and temperature

Q4 .2 mole of He is mixed with 3 mole of Ne ideally AS corresponding to Ne is.............

" Q 5 The vapour pressure P of a solid at temperature T is expressed by 1nP=23 - (3863/T) and that of

liquid phase is In P = 19 — (3063/T) the triple point (in Kelvin) of the material is

Gate 2007 P '

a3i85 K b) 190 K cy195K d)ZOOK

Q 6 Two gases separated by an impermeable but movable partition are allowed to freely exchange

energy. At equilibrium, the two sides will have the same  Gate physics 2013
presm;)erature (B) volume and temperature AG= T, 7,0 AR

(C) pressure and volume (D) volume and energy

Q 7 The residual entropy of the asymmetric molecule N;O in its crystalline state is 5.8 J/K —mole at

absolute zero . The number of orientation that can be adopted by N,O in its crystalline state is
Gate 2008

a4 - - b3 xe)2 d)1 . :

Q 8 The standard Gibbs free energies of the following reactions, AG® , have-been detemmined-at
various temperatures. (i) C(s) + O(g) — CO,(g) (ii) C(s) + Y20,(g) — CO(g) (iii) CO(g) + 20, (g) —
CO4(g) Which of the following plots would represent most likely the temperature dependence of AG®
7TIFR

o L (1ii) (nl)
“ f // @ (i) (}33 T @~
?_"-3 / \ (")
r o —
. /(i.) G R
o T > 1‘ / Gin
3 T @ —— ®
r o
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Q 9 Hydrogen adsorption on platinum surfaceis T GATE
a) Endothermic with positive AS and positive AG b) Endothermic with positive AS and negative AG
c¢) Exothermic with negative AS and negative AG d) Endothermic with positive AS and negative AG
=% 10 Standard entropy of crystalline carbon monoxide (in J/K-mole) at OK is around '
\.u &L\ 2)0.03 b)2.50 V\(/)( zero, 4Y'5.76 IT GATE ' :
..+ 11 One mole of an ideal gas expands isothermally (at 300-K) from 1.0 dm’ to 10 dm’ and finally
~ attains a mechanical equillibrium .What are the entropy ¢! change of the system and that of surrounding
L,_;\,-L respectively (R=2 Cal/K-mole) CSIR : '
' 2 4.6 Cal /K and -4.6 Cal/K b) 4.6 Cal /K and l8Ca1/K
c) 18 Cal /K and -4.6 Cal/lK d) 1.8 Cal /K and -1.8 Cal/K
Q 12 One mole of an ideal gas initially at 300 K and a pressure of 10 atm undergoes adiabatic
expansion . (i) reversibly (b) irreversibly against a constant external pressure of 2 atm until the final
~ pressure becomes equal to the external pressure.Find the value of ASgemfor (i) and (11) n the terms of
R (heat capacity at constant volume is Cv=1.5 R) T JAM 2011 :
Q13 Consider the statement
1.Classiusclayperon equation is applicable to first order phase transformation.
2.The slope of liquid gas coexistence curve is smaller than slope of solid liquid coexistence c curve in
P-T diagram Ung) < B0
3 solid gas coexistence curve ends at critical point , liquid gas coexistence curve ends at triple point
Which of the above statement is true\g,aa/l 2 () 1,2,3(c) 1 only (d) 2 only
Q 14 The entropy change accompanying the transfer of 10460 J of heat from a body A at 300 °C to a
body B at 77°C is
a)ll6Jk b)12J/K c)12J/K d) 1160 JJK
Q 15 Vapour pressure of water at 95 C and 100°C are 634 mm and 760 mm respectively the molar
heat of vaporisation 'of water between 95°C and-100°C is
- 1H)41363 J/mol€ :b) 46562 J/mole " c)-56234:J/mole d)-64532 J/moe SRR
7Q 16)The volume change in a phase transition is zero. F rom this, we may infer that the phase
oundary is represented by

P ~
Ry - .
3. ——a. -
[ o4 p\
T T

]
i

e - ¢ PE I el
: o a;]‘%/wQJ:’,a‘. ] /_)
‘ y Arede il PP
%ﬁm%«w —

a) has a negative value b) as a positive value
- ¢)Both OB and OC are linear d) OB,0OC and OD can not coexis ;,_gwen OA
TQ 18 A phase transition process is always CSIRJRF ~ o S
a) Isothermal -isoéntropic 'b) Isochoric —isothermal c) isobaric-isochoric \d’)/ othermal —isobaric
'Q 19 The correct statement for any cyclic thermodynamic process is CSIR JRF

o
\/\( n Q 20 The minimum work required by an e_:n_glmfer 5 J of heat from a reservoir at 100 K toa
reservoir at 300 K is CSIR JRF
a)5J b)10J c¢)15J d)207J

ShRe T : ¢

k4
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DPP 12 Thermodynamics Sahendra Kumar
Q 1 The AH? for the reaction CO(g) + ¥ O,(g) — COx(g) at 400K.-in KJ mol™ is....given at 298

www.ChemistryABC.com

K _ JAM-2016-CHEMISTRY
AH® Cp : '
Kimol  Imol' K™ )
0, 0 ' - 294
co  -110 29.1
CO, —394 37.1
Q 2 AH of a reaction 1s equal to slope of the plot of NET-2015

(a) AG versus = .- () AGversusT (c) 28 versus T

\/EQ/—— versus =

Q 3“A-reversibles expansmn of1:0 ol of an ideal gas is carried out fron 1.0 I t0-4. O L under~
NET-2015

isothermal condition at 300K. AG for this process
(@) 300R1In2 (b)600R In2 %6'00 RIn2

(d)

—300RIn2

Q 4 .The free energy change AG for 1 mole of an ideal gas that is compressed isothermally from
GATE-2009
(d) 2RT

1 atm. to 2 atm. is
\/(a’)’RT In2 (b) —2RT ) (¢)—2RTIn2

Q5 (&)=

v  (b)S . ©) =S

(d)

- GATE-2011
-V
r Q 6 .Calculate the equilibrium pressure for the conversion of graphite to diamond at 25°C. The -

87

densities of graphite and diamond may be taken to be2 25 and 3.51 g cm_3_, respectively, M
G With Pressure. pp s oopendens g@ondT,

— AG® =2900 J/mole

Q 7 (a) Given that AG = — nFE, derive the expression for the temperature dependence of the cell

potential in terms of change in €ntropy AS

pbv

(b) For a cell reaction E at (25°C) = 1.26 volt, n =2, AS = — 96.5J/K-mole, ca]culat@at 85°C
“by assuming AS to be independent of temperature 1IT-JAM-2011
Q 8 The temperature dependence of an electro chemical cell potential is NET-2015

AS
L ()ﬁ (b)— »@;g
ydrogen adsorption on platinum surface is
4" (a) Endothermic with positive AS and positive AG
. (b) Endothermic with positive AS and negative AG
\_(e)Exothermic with negative AS and negative AG
(d) Endothermic with positive AS and negative AG

Ql 0The activity of water at 11 bar and 298K is
a)l.101 . . &b)/l 007 (c) 0.998

. AS=84JK™ AG s
—11.08KJ - (b) 11.08KJ (c)—13.55KJ
Q 12 The activity of water at 11 bar and 298K i is -

(a) 1.101 1007 Z (¢)0.998

215 www.ChemistryABC.com

‘e AS
) —=

GATE

GATE-2011

(d) 0.898
Qi 1 For the reactlon X:0: () — 2 XO-(g) at 298 X, given the value AU =9KJ and

()1

GATE-2013

N soYry

S.oond
GATE-2011
~(d) 0.898
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13 For thereaction X204 H—2 XOz(g) at 298 K, given the value AU = 9KJ and

- AS=84JK™' AG s GATE-2013
(a) —11.08KJ: (b) 11.08KJ (c) —13.55KJ (d) 13.55KJ -
Q 14 The following reaction are carried out at 1 atm and 300 K
2H; (g) + 02(g) = 2H,0(1) ~ JAMChemistry :
AU for the above reaction is 550 kJ. Assummg ideal gas behav10r for H2 and O2 calculate the
* value of AH.

15 (a)Given that AG =-nFE ,derive the expression for the temperature dependence of the cell
potential in terras -of change in entropy AS. (b)For a cell reaction E (at 250C ) =1.26 volt ,
n=2,AS = -96.5 J/K—m01e ” calculate AS at 850C by assumlng AS to be mdependent of
~tem eratufe: JAMChemistry = BRRERC AT : '

[ /6a The temperature dependence of Gibbs free energy G is given obtain the temperature
dependence of equillibirium constant H=A+BT. JAMChemlstry
17 21 A reaction has a negative (and approx1mately temperature independent) erithalpy change.
It does not proceed spontaneously at room temperature (25 ° C). At which of the following
temperatures is the reaction more likely to become spontaneous? TIFR 2013 chem

A)- 50 CB)50°C C)100°CD)1000°C
18 The standard Gibbs free energies of the following reactions, AG®., have been determined at
various temperatures. (i) C(s) + O2(g) — CO(g) (ii) C(s) + %202(g) — CO(g) (111) CO(g) +
1404(g) — CO,(g) Which of the following plots would represent most likely the temperature

dependence of AG® 2 TIFR .
Gip .
(i)

// i w1 / @ <
_\;, / ?\3 \ Giy

T h 7

(i Gii)
< 1 /_—(-ii) : o> T / (i
B T aip S T~

Y A T___>

19 The residual entropy of the asymmetric molecule N>O in its crystalline state is 5.8 J/K —mole

at absolute zero . The number of crientation that can be adopted by N>O in its crystalline stz i5
Gate 2008
i B3z
20 The chemical potential of ith species may be writtenas . Gate g
a) ui= (0G/O0r s vy b) u= SH/dni)s v
O 1= (3A/Bnils v GHi= (BUBn)s v /

. 21 In the pvaersus T diagram for ine differiet phase of the same substance at one atmospheric
- pressure the<dine A.B and C compoundto  GATE 2010

[)What does A .B and C represents in the abive diagram

IT) What does D, E , and F represent
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DPP 13 Thermodynamics Szhendra Kumar -

Q,l The fugac1ty coefﬁment @ is given by In ®={z-1)dP/P where z is the compressfblhty factor

and P.is the pressure The fugalty of the gas gove%ned by P(V-b)= =RT1 1s GATE 2004 h .

. :-,__:,.___ a) Pln (V /RT) tPM’ ebP/RT __ ' c) P ¢ -bPRT &ﬁt’ bP/RT

Q2 The’ fugac1ty of a gas depends on. pressure and the compress1b111ty factor Z—PV/RT through -

" the relatlon : : . ,
" For-most gas at temperature T and up to moderate pressure the equatlon show that
f<P - if T=0. b) f<P if T—infinity c) £>P if T-->0d) f=P if T=Q, CSIR2012 .
Q 3 Of the following plot which represent the correct representation of chemlcal potential versus
temperature for a pure  substance is'( S , 1 and g represent the solid 11qu1d and gas phase
-respectively | B : : Gate 2014 :

Q4 At thigh pressure,the fugac1ty coefﬁment of areal gas is greater then one because .

i) Attractive term overweigh the repulsive terin CSIR NET EXAM 2015
' Mepulsive term overweigh the Attractive term

111) Repulsive term is equal to attractive term '

iv) The system is independent of both attractive term and repulsive term

Q 5 Given the following two relation - . CSIR NET EXAM 2014

) Xidpy + Xopdp, =0 '
XidVy +Xo2dV,; =0

- For abinary hquxd of mixture at.constant temperature and pressure the true statement is that
\}5’ both the relation are correct b) relation A is correct B is not

c) relation B is correct A s, not d) both the relation are incorrect except for very dilute solutlon

Q 6 At any temperature T , the fugac1ty coefficient y is given by GATE EXAM 2010

Where Z 1s compre331b111ty factor . The fugacity coeff cient of real gas govemed by P(V- b) =RT
" with b a constant is given by -
a)RT/AP  ~ b)bP/RT c) e d) [ HoPRT
Q 7 Across a first order phase transition, the free energy is :
(A) proportional to the temperature -(B) a discontinuous function of the temperature
\_{Z) a continuous function of the temperature but its first derivative is discontinuous
(D) such that the first derivative with respect to temperature is continuous ~ Gate P 2013

feQ8 L ‘The activity of water at 11 bar and 298 K is GATE EXAM 2011
“tw %@Ll b)1.007 ©)0.998 - d)0.898
'/ Q 9 A gas is known to obey equation of state PV RT+BP with B=8.026x10° m*/mole .What is

the fugacity of the gas at 300 atm (and 300 K ) ? Gate 1991
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Q10 The chemical potential of ji; of ith component is defined as CSIR JRF 2013
 4) p= (8U/Bni)rp b) = (SH/niYrp <) p= (BA/BniYrp . d) pi= (8G/Bni)rp ;
... Q11The chemical potential of component 1 in the solution of binary mixture u, =y —-F:RT In p;
A when plis the partlal pressure -of component 1 vapor phase the tansard state ul 1s CSIR- 201 1 '
a) 1ndependent of temperature and j pressure b) depends on: temperature and pressure both
epends on temperature only "~ d) Depends on pressure only _ -
‘2 Q 12 Given two phase o and B of a species in equlllbnum The correct relatlon observed among :

the variable T;P and L are CSIR JRF e
a) To = Tp , Poa#Pp, pa=lp b) To.# Tp, P, PB Ho=Hp -
,:/'ej’Ta =Tp, _PQZ'PB’}I.(-{.:},[B - : - d) T * Tg ; Pa=Pp, HaF11p

.Q 13 In a bomb calorimeter , ‘the combustion of 0.5 gm of compound A (molar mass 50 grn/ o
mole) increases the temperature by 4 K-, if heat capacity of catorimeter along with the-material is . E
2.5 KJ /K the molar intemnal energy of combustlon in KJis CSIR JRF 14

2)1000  by=1000 )20 d0-20 - S Ty
Q14 The fugacity of real gas is less than pressure of an ideal gas at the same temperature T only K éT?
_ ~ when (Tp i is the Boyle temperature of real gas ) CSIR JRF 2017 .,C< e P]l - Repusiion

"a)highP, T<T, _ \/b)’LowP T<Ts . ah L ' @T(T

OhighP, T>Ty, - d)LowP, T>Tp g, G imete ;,e ' Ryl

U Petpac med, =3 fold /- :
5 The residual entropy of the asymmetric molecule N>O in its crystalline state 1s 5 §IK— £Th < @
—

mole at absolute zero . The number of onentatlon that can be adopted by N>O in its crystalline

B e

“stateis _ : Gate 2008 = 5= Rbn (ahrrge) - =
W) 4 b)3 o7 a1 S SE2a R

Q16 A thermodynamic equation that relates chemical potentlal and chemical composition of

mixture is _ o CSIR—

a) Gibbs Helmholtz equation . b) Kirhoff equation
" L&) Gibbs Duhem equation " d)Planck Equation

-Q 17 When 100 gm of water ig reversiblx heated from 50°C to 75° C at 1 atm the change in _

_entropy (J/K) of the universe is (a) -0.31 (b) 0.3 1\552’) 0(d)3.1 _ IIT JAM

Q18 ‘An ideal gas is expanded 1rrever31bly and adiabatically from state A (Vi,Pi)toa state

B(V{,Pf) then the_value of ASSyS[em wouldbe - TIT GATE

a) RT In {V{/Vi} b)R In (VEVi) ¢)-RIn (VE/Vi) vdyGreater than zero

.Mm7 Q-19 The standard enthalpy of formation (A% at 1 bar and 300 K for the formaticn of

" CF,CICF,Cl (g) from its constituent element is -900kJ/mole The standard molar internal energy
of formation ((A{U?) is (a) 905 kJ/mole (b) -895 kl/mole (c) 895 kJ/mole (d) 905 ki/mole IIT
JAM 2012 ' ‘
20 The enthalpy of vaponzatlon 1s zero at - IITJAM 2012 Chemistry

(a) Boyle temperature \(bYritical temperature (c) inversion temperature (d) Boiling emperature
Q 21 One mole of Vanderwall gas undergoes reversible isothermal transformation from an
initial state V, to V; the expression for work done is ............. IIT JAM 2011 Chemistry

L
frrtn
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DPP& ermodynamrcs Scrence zone
Q 1 If the pressure p (system ) 1s greater than the p( Surrounding ) then CSIR JRF 2015
ork is done on the system by surrounding
b) Work is done on the surrounding by the system
¢) Work is done on the system by surrounding is equal Work is done on the surrounding by
the system '
d) Internal energy of the system increases _
Q 2 The relation between internal pressure (nr ) , thermal expansivity a and isothermal
‘compressibility factor B is '
a) {(nr +P)T}=(a/p) - D) {(mr +PYT}=(a B)
~., €) {(mr +P)/TY= (a/ B) d) {(7r -P)/T}=(a/P)
157400 K at constant pressure when substance absorbs 72 KJ of heat the heat capacity at
Constant pressure -
a) 10 J/K-gm b) 10 J/K—r_nole c) 36 J/K-mole  d) 36 J/K-gm
@Fhe change in internal energy (In KJ) when the temperature of 1 mole of substance is ~ —
raised from 100 K to 200 K, If Cy =5+ T'is '
"% F @105 b)20 )2 d)1.05 " ¢) none
Q5 Consider the following thermodynamics system
~ 1) TdS=CydT + (3V/aT)p \,}1‘ 1TdS = CpdT -T (8V/8T)p dP
" TdS = CydT +T (BP/ST)y dV  iv) TdS =€y dT + T(EV/ET)p dv -
The correct relations above are ' _
a)l.i - b) 11 ,i1i ¢)iiygv  d)iionly
'Q 6 iThe temperature of one mole of ideal gas (Cv =1.5 R) is doub]ed at constant pressure the
change in entropy is —
a)4.5R b) .45 R c)75R d) . 75R
07 ﬁ‘e enthalpy change when 36 gm of water is heated from 27°Cto37° Cat 1 atm
pressure . The molar heat capacity of water (18.1 Cal /k mole ) remains constant in this
temperature range 1s
\})/3'57 Cal /mole b) 36.2 Cal /K-mole  ¢) 52.4 Cal/ k-mole d) 524 Cal /K-mole
Q 8 Consider the statement :
1) The cyclic integral of an inexact differential is usually not zero..
11) Work appear on the bourdary of the system: - : : L
iii) Heat capacity at constant. volurhe is rate of mcrease of energy w1th temperature at
constant volume . )
The true statement above are a) I,ii . b)iiiii c) I,iii d)yall  e)none
._._,.}Q 9 Correct statement regarding the heat capacity
i) Heat capacity are path function and inexact differential .
11) Heat capacity of solid is higher than the liquid ¥ nesadey ©% wad
111) The ratio of heat capacity 1s known as atomicity. of the gas and depend. on the number of
- atom

a) 1 i b i, iii \/eﬁ,iii d)all  e)none
. o
Q 10 Consider the statement
1) For liquid and solid the value of (§U/8V)tis zero.  —> N +a ferfuyudd
| ‘ L ATt bt
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N '-ii) For P(V-b) =RT the value of (BU/V)r is zero. |
_ iii) If dz=xdy + ydx than z is state function.
“The true statement above are S

Y SN c)Liii  d)all

- Q11 Consrder the statement regarding the state function

i) These are exact differential it) The cyclic integral of these function is zero
iii) The summation of two inexact differential never be equal to exact drfferentral
..... e i LJ
WL bl c) Lii d)all e)none

. Q 12 Consider the statement given below
1) {8Cy / 8V}t =0 for ideal as well as for vanderwall gas
ii) {6Cp/ 8P}r =0 for ideal as well as for Vanderwall gas
ii1) The dimension of {8U /7 8V}ris equal toPressurg .~
The correct statements above are
aya)l,ii  b)ii,iii c)Liii  d)None
Q 13 In thermodynamic a process is said to be reversible is
_a) Surrounding and system change into one anothér
- b) There is no boundary between system and surrounding
¢) The surrounding are always equilibrium with system
d) The system changes in surrounding spontaneously
~ Q 14 The value of AH for the transformation of one mole of an'ideal gas from 27° C and 1
“atm to 327°C and 1 atm is {gven that Cp=20 +0.04 T J/k-mo‘e} _ t
a) 9 Kl/mole b)20KJ/mole = ¢)24 KJ/mole = d)None ' '
Q 15 The expansion work done when 50 gm of water is electrolysed under costant pressure at
25°Cis
) -100 KJ b)-10 KI  ¢)-1KJ  d)none
Q 16 The temperature of an ideal gas increase inan
a) Adiabatic Expansion -b) Isothermal Expansion
5 Hr\._{..-C)-vAdiabatic Compression d) IsothermalCompression

Q 17 The minimum work involved in compressiorr of 1 mole of an deal gas to double of its initial
pressure at 300 K is ;

2)300 RIn2 b)600RIn2 ¢)300in 2 d) can not determine because process is not given

Q 18 Two mole of a gas at 1 bar and 298 K are compressed at constant temperature by use of
constant pressure of 5 bar , - :

- 1) The work is done on the gas 15 ’ h '

, a)1982KJ b) 1.982KJ = c) 1982KJ d)1982KJ '

i) If the compressron 1§ drrven by 100 Kg Mass , how far will it fall in the earth gravrtatronal
~field (g=9.8 m/s®)
2)2022m b)2022m ¢)2022m d)2022m
Q 19 Consider the statement )
1) Internal pressure for 1 mole of Vanderwall Gas is mversely proportional to the volume. of
the gas. '
1) In adiabatic free expans1on for an ideal gas from initial state A to B the internal energy
decreases.
The correct statement above are @) Lii ~ b)ii <) ii,ili  d) none
Q 20 Heat Capacity of species is independent of temperature if it is
a) Tetraatomic b) Triatomic  ¢) Diatomic ~ d) Monoatomic

-

y.lt
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SCIENCE ZONE
Batch —1 Answer Key =~ DPP - Thermo
DPP—-1 |
la 2.b 3a 4a 5c¢ 6d 7b 8.e 2aT +4b _
9. P-IILQ-IV,R-VLS-II 10bc 1Lb 12a 132 . l4c 15a 16b 17c

18.b 19c 20b 2l.a 22a 23a 24b25d 26c 27b  28b .29c¢
302 3la  32d B : '
DPP-2 _ :

1b 2b 3b 4b S5a 6b 7b 8c 9d 10a 11d 12a

13.e(Qv l4c 150 16:d17c 18.d 19.Cp=29.93JK'mole'Cv=21.62Tk’'mole"

202 21b  22b 23.d "24d 25b
‘DPP=3 N :

1bd 2iiv 3d 40+ 5d 6b 7b 8c 9b 104 1lc 12b
13b -l4c 15a 16b 17a 18a19.d 20c 2lc 22bd 23d 24a 25b
26.227.a, 28.a :

DPP — 4

. 2b 3. 4d 5e450R 6c 7a 8b 9b 10c 11b 12c¢ 13c

15.¢ 16_.-1.36jou1e 17b 182 19.c20.c 2l.a 22
'23.W =-8030J, Q=8030J,AH=AU=0 24.a,d 25.i

DPP — test _

1b 2c 3360)/Kmole 4e 5b 61JR 7a 8d 9c10b- 1la I2c
13c 144 15b 16c 17a 18d 18a 19b 20d

DPP — 5

la 2.4.606RT 3b 4.()T=164K (ii468K 5.i 6.AH=48713J}/mole 7a 8c
9b 10¢ 1lc 12d 134 14b 15d 16a 17b 182  19c

‘2la 22a 23.d 24.567°C  25.zero

DPP -6

la 2b 3a 4c  5(N-6)RT and 49.884KJ/mole 61

7.T=100k, T,=300k, q,=200] q;=600J~  8.500Cal 9.567°C =~ 11.b 12.b 13.a
14a 15a 16.c 174 18.c 19.3000] 20d

DPP -7 .

ld 2d 3¢ 5¢ 6¢c 7b 8b 9b 10a lic 12a 13.2.119CeVkmola
14b '15.c 16b 17.92.45kj 18. 50.8 19.11.43J/kmole 20d 2lc 22.a

23 24d 25d 26a 21d

DPP -8 - :
li 2.78Cal 3.zero 4a 5d 6.AH=-15.9kJ,AS=-5122J/k 7a 8d 9a

 10.AH= - 5626]/mole, AS =-20.48 J/Kmole ~ 11.26.7  12.d

13.AH=51.143KJ/mole, AS=133.31J/Kmole, AU=46.184K J/mole

- 14.AS=-4.72]/k mole 15b 16.128.17)/kmole
172 13a 19b  20.a 21.0.26 22c 23D

~
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DPP -9 :
1b 2b 3a 4c 5.AU=AH=0,W=-5743J, AS = 19.14J/K, Q = 57431
"8b 9b 10.2 11.d 12.843J/K 12a 13c 14a 15b 16.3only
17.11.433/k mole 18. AS=154.5]/kmole = 19.a 20.d 2la ;
DPP-10 ' ’

1b 2. AS=23.05 J/K mole,AG=-6.9 KJ/mole, AV = AU=AH=0

6d 7.a

3.AS8=27.9J/k mole, AG=-8.39kJ/mole 4.d 5.c 6. AHV_? 33.81KJ/mole, T =-352K .
715 8d 9a 10b 13.a 14a 15.none 16. AS=86.55 J/K AH=30.575KJ .
17.T=360K, P=18860Pa 18. 1353bar  19.a 20.0.7546atm  21.381K = 22d

23.a 24.a
DPP - 11

1.1001bar 2.c 3.a 4.1274J/k 5d 6a 7.c 8b 9.c 10d 11a

12.()zero (i) 0.6R 132 14c 15a 16a 17d 18d 193 20b
DPP — 12 '

1.-284.683 kJ/mol 2d 3.c 4a 5a 6.-1.52x10%bar 7.1.23V 8¢ 9c lO.b

Il.a 12b 13.a 14.542.517KJ 15.1.23V 17a 18b 19c¢
16. Lo( = ' '

DPP -- 13

b 2.a 3a 4ii 54 6d 7c 8b 9.330atm 10d 11l 12¢
I15¢c 16.c 17.c 18d 19b 20.b 21. -RT In()+ a() 22.c 23.a
24b 25.a 26.c 27b 28d 29d 30b 32d 33.a 34d 35b 36c¢c
39.c 40.a 41b

If any doubt meet Yogesh Sir wili be available 6:00pm to 7:30pm

20.d
13b 14b

37.¢c 3&c .
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