DPP - Daily Practice Problems

End Time :

Date : Start Time :

CHEMISTRY (Ccos

SYLLABUS : Thermodynamics

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problemm Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

In a closed insulated containera liquid is stirred with apaddle 4. A piston fillcd with 0.04 mol¢ of an idcal gas cxpands
to increase the temperaturc. Which of the following is truc? reversibly from 50.0 mL to 375 mL at a constant temperature
0l37.0°C. As it does so, i t absorbs 208 J of heat. The valtucs
@ AE=W=0 (B) AE=W,q =1 of q and w for the process will be:
(c) AE=0,W=q=0 (d W=0,AW=q#0 (R=8.314J/molK)(In 7.5 =2.01)
One mole of a non-ideal gas undergoes a change of state (a) q=+208J,w=-208J (b) q=-208J,w=-208]J
(2.0 atm, 3,01, 95K)— (4.0atm, 5,01, 245K) with achange (¢) q=-208J,w=+208J(d) q=+208J) w=+208]J
in internal energy, AU=30.0 Latm:. The change in enthalpy 5.  Amongthe following, the intensive property is (propertics are)
AH of the processin L. atm is. (a) molar conductivity (b) electromotive force
(a) 400 (b)y 423 (c) resistance (d) heat capacity
(c) 440 (d) Not defined because 6.  The variation of heat of reaction with temperature is given by :
pressurc is not constant (a) Van’t Hoff equation .
Assuming that watcr vapour is an idcal gas, the internal (b) Clausius- Clapeyron equation
energy change (AU) when 1 mol of water is vapouriscd at &) Nemstequation,
1 bar pressurc and 100°C, (given : molar cnthalpy of @ K.er.hOE Sequation .
’ : 7.  The difference between heats of reaction at constant

vapourisation of water at 1 bar and 373 K =41 kJ mol ! and
R=83Jmol ' K !ywillbe
(a) 41.00kJmol !

(c) 3.7904kJmol!

(b) 4.100kJmol !
(d) 37.904kJ mol™!

pressurc and constant volume for the rcaction :

2 CHg() +150,(g) — 12C0Oy(g)+ 6H,0(1) a125°Cin kJ is
(a) —743 (by +372

(©f 372 (d) +743

2. @OOO
7. @OOO@

1L @OOW@
6 @OEOW
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lc-22} DPP/ CCO06
8.  The enthalpy of vapourisation of water from the following 13. The favourable conditions for a spontaneous reaction are
eSO e (a) TAS>AH, AH=+ve, AS=+vc
l
Hz(g)+502(g) ———> H,0 (1), AH=-286kJ (b) TAS>AH, AH=+vc, AS=-ve
(c) TAS=AH, AH=-ve, AS=—ve
H; (g) %02 (g).— Hy0 (g), AH=-245 5k} (d) TAS=AH, AH=+ve¢, AS=+ve
14. For which change AH# AE:
(@) 6.02kJ (b) 405K] (c) 623k] (d) 125K |

9.  For complctc combustion of cthanol, (@ gz(éi +1y(g) = 2HI(g) (b) HCl+ NaOH —NaCl
C,H5OH(7) 4305 (8)——2C05 (g) +3H,0(/), ©) €170, () = COx(g) (INE+ 3@ NHE@)
the amount of hcat produced as mcasurcd in bomb 15. Thespecies wluch‘bydeﬁnmon_hasZERO standardmolar
calorimeter, is 1364.47 kJ mol~! at 25°C. Assuming idcality cnthalpyof formation at 298K is
the enthalpy of combustion, A_H, for the reaction will be: (@ Bry(g) ® Clyg) () H0() (d) CHy(p)
(R=8.314kJmol 1) 16. For which ofthe following process, AS is negative?

(@) —1366.95 k]I mol” (b —1361.95 kI mol™ (a) Ha(g)—>2H(p)
© -1460.95kJmol”  (d) -1350.50kJ mol" () Na(g)(latm) — Ny(g)Salmn)
10. Thedircct conversion ofA to B isdifficult, hence it is carricd (c) 2S0O5(g)—>2S0,(2)+0,(g)
out by the following shown path :
(d c(diamond) =z C(graphilc)
B 2 17. Given the lollowing entropy values (in JK! mol! ) at
298K and [ atm:
H,(g):130.6, Cl,(g):223.0 andHCI(g): 186.7. Theentropy
N change (in JK™! mo! 1) for the reaction
iven A B .
H>(g)+ Cly(g)—>2HCKg)is
BSa-scy =50 €u., 8S(c,p) =30 e, AS(upy =20 o, (a)z(&+)540 %2(é()b) 7270(5) © -1669 (@ 198
wherc c.u. is the entropy unit, then AS¢a ) is S . ’ ’
(@) +60en. (b) +00ew (¢) —60ew. (d) —l00e.w. 18. Inconversion of lime-stong o fime, ]

11.  The heat ofcombustion of CH,(g), C (graphite), H,(g) are— CaCO;z(s) = CaO(s) +CO2(g) the values of AH® and
20kcal, ~40 kcal-10kcal respectively. The heat of fonmation AS° are+179.1kJ mol! and 160.2 J/Krespectivelyat298 K
E)af)me_lggiigls by +40keal and | bar. Assuming that AH® and AS® donot change with

20.0 kcal ( d) +20 kcal temperaturc, tcmperaturc above which conversion of lime-

12 gr)om_lhc. fol(l::]]wing bond cnc(r g)iCS' - stone to lime will be spontaneous is

4 H— Hbond enerev-431.37 kJ mol.' (a) III8K (b) 1008K (c) I1200K (d) 845K.

C=Chbond 01lcr§)}//" 6 0 6 1 0 kJmol-! 19. (AH-AU) for the formation of carbon monoxidc (CO) from
C —C bond cnergy: 336.49 kJ mol™! l(l; Sg";cl];li '3(1-12330:511)5

g | . -1 i
En”ilb(’"‘fjocr‘:]clﬁ’ga“cll%s QiiliniC (@) —247757)mol™! (b) 247757]mol!

124 ’ (c) -1238.78Jmol! (d) 1238.78 Jmol™!

H H H H 20. Theincorrect expression among the following is :

| || AG
C=C+H-H——>H-C-C-H (@) —rmo T

| | | | A‘Sotal V
£ H i i (b) In isothermal process, W, e = —NRT fn—L
will be: i
(a) —243.6kJmol! (b) —120.0kJmo"! gy =S A
(c) 553.0kJmol! (d) 1523.6kJmol! _RT

{d) K= c—.-"\(f”.'"RT
P B.OO®OO® HM.EOEOOO® 15.0000@ 16.EOOW® 17.@E®O@
1.0 1Y9.-OOO@ 20.O®O@
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DPP/ CC06

21.

22,

23.

24,

26.

27.

28.

The following two reactions are known :
Fe,04(5)+3CO (8) — 2Fe(s)+3CO,(g); AH=-26.8k]J

FcO(s) +CO(g) — Fe(s)+ CO, (), AH=-165kJ

The valuc of A H for the following rcaction

Fc,05(s) + CO(g) — 2FcO(s) + CO,(g) is;

(a) +6.2kJ (b) +103kJ(c) —-433kJ (d) —103KkJ
For a particular reversible reaction at temperature 7, AH and
AS were found 1o be both +ve. If 7, is the tcmperature at
cquilibrium, th¢ rcaction would be spontancous when

@ 1,>T by T>1,

(c) 7,isStimesT dy T=1,

The standard enthalpy of formation of NH,
is —46.0kJmol !. Ifthe enthalpy of formation of H, from its
atoms is—436 kJmol ' and that of N, is—712 kJ mo!-!, the
avcrage bond enthalpy of N— H bond in NH, is

(@) —964kJmol™ (b) +352kJmol™

(¢) +1056kJmol™! (d) —1102kJmol™!

Standard entropy of X,, Y, and X Y, arc 60, 40 and
50J K 'mol-!, respectively. For thereaction,

%Xz +%Y2 — XY3,AH = —30kJ | tobc at cquilibrium, the
temperaturc will be

(a) 1250K (b) S00K (c) 750K (d) 100K

A heat engine abosrbs heat Q, attemperature T, and heat
Q, at tempcrature T,. Work done by the engine is J
(Q, +Q,). Thisdata

(a) violates [*'law of thermodynarnics

(b) violates 1% law of themodynamics if Q, is —ve

(c) violaics 1% law of thermodynamics of’ Q, is—vc

(d) does not violate 1*' law ofthemodynamics.

The standard cnthalpies of formation of CO4(g), H,O(l) and
glucosc(s) at 25°C arc—400 kJ/mol, —300 kJ/mal and -1300
kJ/mol, respectively. The standard enthalpy of combustion
per gram of glucosc at 25°C is

(@ +2900kJ (b) —2900kJ (c) —l16.11kJ(d) +16.11kJ
Using thedata provided, calculate the niultiple bond energy
(kImol~!) ofa C = Cbondin C,H,. Thatenergyis (take the
bond energyofa C — Hbond as 350 kJ mol-!)

2C(s)+Hy{g) —>HC=CH(y), AH=225kJmot"!
2C(s) — 2C(g) ; AH= 1410 k] mol™!

H,(g) — 2H(g); AH=330 kJmol™!

@ 1165 (b) 837 © 865 (d) 815

The enthalpy of neutralisation of NH,OH and CH;COOH
is — 10.5 kcal mol! and cnthalpy of ncutralisation of

30.

31.

32.

33.

§c-23]
CH3;COOH with strong base is — 12.5 kcal mol™. The

enthalpy of ionisation of NH,OH will be

(a) 3.2 kcalmol'! () 2.0kcalmol !

(c) 3.0kcalmol™! (d) 4.0kcalmol™!

The enthalpy change of formation of CO,(g)

is— 393 kJmot ! and that ofH,O (1) is— 286 kJmol . The

enthalpy of combustion of one mole of ethanol (C,H;OH)
is—1360. The enthalpy change for the formation of onc molc
of cthanol form its constitucnt clements is

(@) -68lk] (b) -284k]J (c) +965kJ (d) 1360kJ

The lattice energyof solid NaClis 180 kcal mol ' and enthalpy

of solution is | kcal mol-'. [f the hydration energies of Na*

and Cl” ionsareintheratio 3 : 2, whatis the enthalpy of
hydration of sodiutm ion ?

(a) —107.4kcalmol! (b) 107.4kcalmol™!

(¢) 71.6kcalmol™! (d) —71.6kcalmol!

A certain rcaction is non spontancousat 298K. The cntropy

changc during the reaction is 121 JK ™' Ifthe reaction is

endothermic or exothermic, the minimum value of AH for
the reaction is

(a) cndothermic, AH =36.06kJ

(b) cxothermic, AH =-36.06k]

(¢) c¢ndothermic, AH =60.12kJ

(d) exothermic, AH =—060.12kJ

Which of the following statcment is incorrect ?

(a) The standard cnthalpy of rcaction is the cnthalpy
changc for a rcaction when all the participating
substanccs arc in their standard statcs.

(b) The standard state of a substance at a specified
temperature is its pure form at | bar.

(¢) Thcstandardstatc of solid iron at 298 K is purc iron at
| bar

(d) Standard conditions are denoted by adding the
superscript © to thesymbol AHe.g., ~AH®

Match the columns

Colurn-1 Column-TI
A. Exothertnic L AH=0,AE=0
B. Spontancous o AG=0
C.  Cyclic proccss M. AHisncgative
D. Equilibnumn IV. AGis negative
(@ A-1;B-NL;C-1;D-1V

(b) A-1V;B-I,C-III;D-II
(c) A-I;B-I;C-1V;D-III
(d) A-IILB-IV,C-I;D-II

2.0 22.0®O@
26@QO@OO@ 27.000OQ

RESPONSE

GrID

.0000 14.0EOCQ@ 25 GEOWY
8.0000 29.-0EOO 30. GEOW
IL.EOOG 32.0000 333.000@
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fc24}
34.

36.

3=

38.

39.

The AH at 358 K for thereaction
Fcy03(s)+3 Hy(8) — 2Fc(s) + 3 H,0 ()

given that AH,gg =—33.29 kJmol™ and C, for Fe;05(s),

Fo(s), H,O ()and H,(g)and 103.8,25.1, 75.3and28.8 J/K mol
(@) —28.136kJmol! (b) —383kJmol!

(c) 42.5kJmol! (d) 562 kJmol™!

The cnthalpy ofneutralisation of a weak acid in { M solution
with a strong base is — 56.1 kcal mol=!. If the enthalpy of
ionisation of acid is 1.5 kcal mol™' and enthalpy of
neutralisation of the strong acid with a strong base is —57.3
kJeq_l . What is the % ionisation of the weak acid in molar
solution (assumc the acid is monabasic)

(@) 25 ) 0 ) 15 (d) 10

AH of NFj3 is — 113 kJmol' and N-F bond cnergy is

273.0 kJ mol L. If N=N and F-F bond energies are in the
ratcs 6 : 1, their magnitudes will be
(a) 780.0 kJmol™ 1300k Jmot™!
(b) 840kJmol!, 140 kJmol!
(¢c) 950.0kJmol-! 158.3kJmol!
(d) 941.3kJmol !, 156.9kJmol!
Consider the following processcs :
AH (kJ/mol)
1/12A->B  +150
3B-»2C+D -I125
E+A-»2D +350
ForB+D->»E+2C,AHwillbc:
(a) 525kJ/mol (b) —175kJ/mol
(©) —325kJ/mol (d) 325%J/mol
For an isothermal reversible expansion process, the value
of q can be calculated by the cxpression

Vs Vs
, =2.303nRTlog—= =-2.303nRTlog—=
(a) q & V| () q & \V

(d) Nonc of these

Vi
© 4= _pexanT 10g72

Match the columns
Column-I Column-I |
13
A. C4Hl. +302 - 1. Emha]py of
4C0O4 +5H70:AH=-w alomisation
B. CH,—»>C+4H;AH=x . Enthalpy of
[ormation
C. H,*+Br,-»2HBr; AH=y M. Enthalpy of
combustion
D. Na(s)—»Na(g);AH=z IV. Enthalpy of

sublimation

DPP/ CCO06
(@) A-IV;B-LC-1;D-11
(by A-ILB-1II;C-I;D-1V
(c) A-NIB-L,C-I;D-IV
(d A-I;B-11;C-IV:D-1II
40. From the following data AH of the following rcactions

1
C(s)+ Eoz(g) — CO(g); AH=-110kJand

C(s)+ HyO(g) —— CO(g)+Hy(g); AH=132kJ
Calculate the mole composition of the mixture of stean and
oxygen on being passes over coke at 1273 K, keeping the
tcmperaturc constant.
(@ 1:06 () 06:1 () 2:3 (dy 3:2

41. Thehcats ofncutralisation of CH3;COOH , HCOOH, HCN

and H,S are—13.2,-13.4,-2.9 and—3.8 kcalperequivalent
respectively. Arrange the acids in increasing order of
strength

() HCOOH> CH,COOH > H,S >HCN
(b) CH3;COOH >HCOOH> H,S >HCN
(© H,S>HCOOH> CH;COOH >HCN

(d) HCOOH> H,S> CH;COOH >HCN

42.  Which ofthe following salts should cause maximurncooling
when | molc ofitis dissolved in the same volume of watcr?
(@) Nal; AR°=5.35kJmol!
(b) KNO,;;AH"=535kJmol™!
(¢) KOH;AH"'=-56.0kJmol !
(d) HBr;AH*=-83.3kJ mol™!

43. Read the following statements carefully and choose the
correcl option
(i) Internal energy U of the syslem is a state function.
(i) —w shows, that work is done on the system.
(in) +w shows, that work is donc by the¢ systcm
(a) (1) and (i) arecorrect (b) (i) and (iii) are correct
(¢) (i)and(iii)arccorrcct (d) Only (i)is correct

44. Consider the following reaction occurring in an autormobile

2CgH 3(2) +2502(8) —— 16C0O, (&) +18H0(g)

thesign of AH, ASand A G would be
@ +-+ G -+
© —,+.+ ) ++,-
45. Choosc thereaction with negative AS value.
(a) 2NHHC03(S) — N32C03(S) + CO2(g) + HaO¢e)
(b) Clz(g) e 2C1(g)
©) 2802(8) o Oz(g) - 2803(g)
(d) 2KCIO_';(S) - 2KCI(S) + 302(3)

34.00O0@ 350000
39.0000@ 40.000Q
44.0®OQ@ 445.OOO@D

REsronsg

GRID

36.00OO@ 37.00OQ@ 38. @®OO
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4. (a)
5. O
6. @
7 (a)
8. M

9. (a)
10. (a)
11. (a)
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DAILY PRACTICE
PROBLEMS

In insulated sysiem no heat or matier is exchanged,
q=0 ..AE=W . The work done on the system
incrcases intcrnal encrgy.

AH=H, -H| =(E, +P,V,) — (E, + P V})
= (E; —E|)+ (P,V, - B V)
=30+4x5-2x3=44L aim

Given AH=41 kJmol~! =41000Jmol!

T=100°C=273+100=373K

n=1

AU=AH-AnRT=41000—(1 x8.314 x 373)
=37898.88 Jmol ! ~ 37.9 kJmol !

Process is isothermal reversible expansion, hence

AU= 0, therefore q =—-W.

Sinceq=+208J, W=-208J

An intensive property is a physical quantity whosc

valu¢ docs not depend on the amount of the substance

for which it is measured.

. AHy -
Kirchoff"s cquation, e ACp

Heat capacity at constant volume (q,) = AE
Heat capacity of constant pressure (qp) = AH
AH = AF + AnRT or AH-AE=AnRT
An =no. of molcs of gascous producls
—no. ol molcs of gascous rcactants
=12-15=-3
AT —AE=-3%8.314x 298 J=—7.43K].

Desired equation is H,O(1) —»H,0(g), AH =?

(Equation IT - Equation I)

AH=-2455kJ—(—286 kJ)=40.5kJ
C,HOH(0)+302(g)— 2C0,(g)+3H,0(0)
Bomb calorimeter gives AU of the reaction
Given, AU=-1364.47kJ mol !
An_=—|

&
1x8.314x298

AH=AU+An RT = -1364.47 -
s 1000

=-1366.93 kJmot-!
AS 4By = BS(ascy + OS50y — DS (D)
=50+30-20=60c.u.
CH,+20, —» CO, +2H,0;AH = 20kcal........ 1))
C+0, - CO,; AH=40kcal...(2)

12.

13.

14.

15.

16.

17.

18.

19.

20.

CHEMISTRY
SOLUTIONS

)

(@

()

®)

)

(U]

@)

@

()

DPP/CCO06

2H, +0, —»2H,0 ;AH =-20Kkcal........ 3
(2) +(3) —(Hwchave, C+2H, »CH,
or AH = —20+(~40) — (=20) = — 40kcal
Enthalpyofreaction

= B'E(Rcactant) 2 BE(Producl)

= [Bﬁ(c:c) +4BE¢ 1+ BEqup

~[BE(c—c) +6BEc_m)]
=[606.1 + (4% 410.5)+431.37)]—-(336.49+ (6> 410.5)]
=-120.0kJmot!
AG =AH-TAS, AH +v¢, ASis+ve; TAS>AH [or
spontancous process. It will make AG, —ve
All= AE+AnRT For Al #AE, An #0
Where An = no. of moles of gaseous products — no. of

molcs of gaseous rcactants
() An=2-2=0

(b) An=0 (- theyare either in solid or liquid state)
(©) An=1-1=0 (- Cisin solidstate)

d) Aan=2-4=-2

- (d)is correct answer

The species in its clemental form has zcro standard
molar cnthalpy of formation at 298 K. At 298K, Cl, is
gas while Br, is liquid.

High pressurc reduces volume, decrcascs entropy,
hence AS negative.

AS° =251 —(§° H, +S° CIZ)
=2x186.7—(130.6+223.0)

=19.8JK 'mol™
AG°=AH"-TAS°
For a spontancous rcaction AG® <0
AH°

S.

or AH°-TAS*<0 = 1>

T> 179.1 x10°
1602

= SI1179K ~ 1118K

! 1
For the reaction, Cs) +302(g) —CO

AH=AU+AnRT orAH-AU=AnRT

3

I 1 l
An=1-—=—:AH-AU=—x38.314x298
2 2 L 2

=1238.78 Jmol !
AG*=AH*-TAS®; —RT nK=AH*-TAS*

EBD 7157
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Is18}
21. (a)
22. )
23.
24. (c)
25. (a)

Get More Learning Materials Here : &

AH°-TAS®

RT
Fe,04(s) + 3CO(g) — 2Fe(s) + 3CO4(g) ;
AH=-268k]J .. (i)

FeO(s) + CO(g) — Fe(s) + CO,(g);
AH=-16.5k]

mK=—

(1)
cq. (i) —2 xcq. (ii), wegcl

Fe203(s) +CO(g) — 2FeO(s5)+CO,(g)
AH=-268+33.0=+6.2K]

Atcquilibrium AG=0

Hence, AG=AH-TAS=0

- AH=T.AS or C ’S’

For a spontancous rcaction

AG must be negative which is possiblc only if
AH-TAS<0

T, *

S AH<TAS or T- %; Too T

N, +3H, —>2NIl; AH=2x-46.0 kJmol!

Let x be the bond enthalpy of N —H bond then

[Note : Enthalpy of formation or bond formation

enthalpy is given which is negative but the given

reaclion involves bond breaking hence values should

bc taken as positive.]

AH =% Bond cnergies of rcactants— £ Bond cnergics
of products

2% —46=712+3x(436)—6x

-92=2020-6x

6x=2020+92

6x=2112

x=+352kJ/mol

For a reaction (o be at equilibrium AG = 0. Since

AG=AH-TAS so at cquilibrium AH-TAS=0

or AH=TAS
For the rcaction

3 :
%xﬁ;y2 ——XY;; AH =-30kJ (given)

Calculating AS for thc above reaction, we gcet
. 1 3 =i
AS=50- 5x60+3x40 JK

=50—(30+60)JK ' =—40JK!

Atcquilibrium, TAS =AH [ AG=0]

o Tx(=40) = —30x1000 [~ 1kJ = 1600J]
p_Z3oxl000

or ——a  Or

According to first law of thermodynamics energy can
neither be created nor destroyed although it can be
converted from one form (o another.

NOTE : Carnol cycle is bascd upon this principle but
during the conversion of heat into work some
mechanical energy is always converted to other form
of cnergy hence this data violates Ist law of
thermodynamics.

26. (c)

27.

28.

29.

30.

()

b)

®)

@

The standard cnthalpy of the combustion of glucose
can be calculated by the cqn.

CeH, ,04(s) + 605(g) — 6CO4(g) + 6H,0(/)

AH¢ =6 x AH{CO,) +6 x AH(H,0)- AH{C(H ;0]
AHP = 6(—400) + 6(=300)—(—1300)

AH®=-2900 kJ/mol

For one gram of glucosc, cnthalpy of combustion

2900
AH°=—Z—=_16.11K)/g
180

(i) 2C(s)tHy(g) — H-C =C-H(g)
AH=225kJ mol™

(i) 2C(s) — 2C(2) AH=1410kJ mol"!
C(s)—C(g) AH= $= 705kJmol !

(i) Hy(g) —— 2H(g) AH=1330 kJmol~!
From cquation (i) :
225: [2 X AHC(S)—)L(g)+l YBEH_H J

—[2xBE¢_H +1 XBECE(:J
225=[1410+1 x330]-[2x350+1 xBE~_]
225=[1410+330]1-[700 +BEc_ ¢l
225= 1740—700—BE$:=C
BE-_=815kJmol”
Ally for strong basc and strong acid

=-137 kcaleq‘l
Al (CH;COOH)

=—12.5-(~13.7)= 1.2 kcalmol™*
AHi(m(NH4OH)

=—10.5-(-13.7)— AH;y, (CH;COOH)
=13.7-10.5-12

=2 kcalmol !
Write the proper chemical equations.
C(graphitc)+ O,(g) — CO,(g)

AH=-393kJ ()
1

Uz(g)+502(g) -» H,0(1)

AH=-286k] (ii)

C,HOH (1) +30,(g) — 2C0, () + 3H,0(1)

AH =-1360k]
From (2> 1+3x11)—(111) we get
2C+3H, +%02 5 C,H ,OH
. 2(=393kJ) +3(—286k]) — (—1360k]) = —284k]J
AHpyg = AHg — Allyice

=1-180=— 179 kcalmol™
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31.

32

33.
34.

36.

(a)

(@
(@)

()
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]s-19]

Then AHpy(Na™) + AHpyy (C17) =179
2
or A}{hyd.(Na’L) + ; /\thd(Na+) - 179

or AHpyq(Na™) =—107.4 kcalmol !

For non spontancous rcaction
AG =+ve
AG = AH -T AS and

AS =121 Jk

For AG =+ ve
AH haso be posilive. Hencethce reaction is endothermic.
The minimum valuc of AH can be oblaincd by putting
AG =0
AH =TAS=298%x121]

=36.00kJ
The slandard enthalpy of reaction is the enthalpy
change for a reaction when all the participating
substances are in their standard states. The slandard
slalc of a subslance al a spccilicd (cmpcrature is its
pure format | bar. For example, the standard stale of
liquid cthano! at 298 K is purc liquid cthanol at | bar.
Standard statc of solid iron at 500 K is purciron at |
bar.

AC, =2x25.1+3x753-[103.8+3x288]

=85.9 JK 1mol™?
Ay —dHy
T, -T,
All; —(=33290)
358-298
AH =-28136Jmol

=-28.136kJmol™
The enthalpy of ionisation of weak acid is given by

AHion(H/\)

AH (weakacid/ strong base) — AHN(swong acid/ strong base)
=-56.1 —(~57.3)=1.2 kJmo! "'

AH(jonisation) = 1.5 kJmol™!

Hence % ionisation in | M solution

45712 L 0=20

1 3
5N2<g)+ EFz(g)—> NF;; AH =—113k]

37.

38.

39.
40.

41.

42,

43,

44.

45.

)

(@

(c)
(a)

@)

b)
@

b)

©

3
or AHNEN + 3 A”F—F -3 A-HN—F =—1 l3k.]
Letx kJmol ™' be the bond cncrgy of F —F bond then
bond cnergy of N =N bond = 6x
3 l><6x+i><x—3><273:—llf’nk.l
2 2

On solving,

x=156.9kJ mol™" and

N =N bond cnergy =6 x 156.9=941.4 k) mol
Given AH

1

EA—)B +150 A1)
3B——2C+D 125 -A2)
E+A——>2Dn 130 (3

To calculate AH operate
2xeq.(1)+eq.(2)—eq.(3)
AH=300-125-350=-175

qQ=-W = 2.303nRTlog%
i

The firstreaction is exothermic and the second reaclion
is endothermic. On passing the mixture of O, and
H,O (stcam) ovcr coke while keeping the temperaturc
conslant AH of both the reactions must be samc.
Molcs of O» ncededtocvolve 132 kJ

_05x132
Tl

Hence sicam @ O, ratiomustbel :0.6

The greater the (ncgative value) of heat of ncutralisation,
the morc is the strength of the acid. Hence,

HCOOH> CH;COOH > H,S >HCN

Dissolution of KNO, is ¢ndothermic, hence heat is
absorbed and cooling is obscrved.

The posilive sign expresscs when work is donc on the
syslcm. Similarly, ncgative sign cxpresscs when work
is done by the system.

This is combustion reaction, which is always exothermic
hence

AH=—ve

As the no. of gaseous molecules are increasing hence
enlropy increases so AS =+ve.

now AG =AH-TAS

For a sponlancous rcaction

AG =-ve

which is possiblc in this casc as AH=—vec and AS =+vc.
AS has ncgalive valuc if numbcer of gascous molcs
dccrcascs during a rcaction, Ang=—v¢

For (he reaction

25035 + 02 > 250,

Ang=2-3=-]

EBD 7157
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