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tkafg%dmsh ixikaokh

1. ksoyia jdhquh mrudKq ( fï w.hka 115JK-1mol-1 w.fha isg 175JK-1mol-1 muK mrdihl msysghs'

mrudKqj úYd, jk úg w.h o jeä fõ'

2. oaúmrudKql jdhquh wKq ( fïjdfha tkafg%dms jdhquh tal mrudKql wKqj, tkafg%dmshg jvd úYd,

h' m%udKfhka úYd, ùu;a úfYaIfhka tajdg úúO ÈYd Tiafia N%uK p,s; we;s lsÍug yels ùu;a

fufia wyUq;dj jeä ùug fya;=j hs'

3. nyq mrudKql jdhquh wKq ( SO
2(g)

, SO
3(g)

, PCl
5(g)

wdÈ tajdg by< tkafg%dms w.hka we;' wKqfõ

ixlS¾K;dj jeä jk úg tkafg%dmsh o jeä fõ'

4. uQ,øjH >k wjia:dj ( n,dfmdfrd;a;= úh yels mßÈ fïjdfha iïu; ujq,sl tkafg%dms l=vd w.hka

.kS' b;d ia:dhS jHqy iys; Èhuka;s yd ñksrka  jeks tajdfha w.h idudkH f,dayuh uQ,øjHj,

w.hkg jvd b;d l=vd h'

5. øj wjia:dfõ mj;sk ixfhda. ( øjHfha iajNdjh ie,lsh hq;= ;rï fjkia fõ' fndfyda w.hka >k

uQ,øjHj, tkafg%dms w.hkag jvd idudkHfhka by< w.hka .kS'

6. whksl ødjK ( iïu; wjia:dfõ H+
(aq)

yS iïu; fu!,sl tkafg%dmsh Y=kH f,i i,ld wks;a

ish¿u ic, whk j, tkafg%dms w.hka thg idfmaCIj § we;'

tkafg%dms .eg¿

01. my; m%;sls%hdfõ iïu; .síia Yla;s fjki .Kkh lrkak'

2CO
(g)

 + O
2(g)

® 2CO
2(g)

(i) iïu; .síia Yla;s w.hka Ndú;fhka wod< .Kkh lsÍï isÿ lrkak'

Gq(CO
2(g)

) = -394.4 kJmol-1

Gq(CO
(g)

) = -137.2 kJmol-1

(ii) DG=DH - TDS iólrKh Ndú;fhka wod< .Kkh lsÍï isÿ lrkak'

Hq(CO
2(g)

) = -393.5 kJmol-1

Hq(CO
(g)

) = -110.5 kJmol-1

Sq(CO
2(g)

) = 213.7 JK-1mol-1

Sq(CO
(g)

) = 197.7 JK-1mol-1

Sq(O
2(g)

) = 205.1 JK-1mol-1

tkafg%dms
Entropy
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02. (i) C
2
H

2(g)
 iy O

2(g)
tlsfkl iuÕ m%;sls%hd lr CO

2(g)
, H

2
O

(l)
,ndfoa' fuu m%;sls%hdj i|yd ;=,s;

ridhksl iólrK ,shkak'

(ii)

250C § C
2
H

2
yd O

2
w;r m%;sls%hdfõ

I. DGq .Kkh lrkak' tu.ska m%;sls%hdj iajhxisoaOj isÿfõo" keoao hkak wfmdaykh lrkak'

II. DSq .Kkh lrkak'

III. tka;e,ams úm¾hdih .Kkh lrkak'

(iii) my; oS we;s o;a;" Ndú;d lr" H
2
O

(g)
ys iïu; W;amdok tka;e,amsh .Kkh lrkak'

C
2
H

2(g)
ys iïu; W;amdok tka;e,amsh DHq

f
(C

2
H

2(g)
) = +226 kJmol-1

CO
2(g)

ys iïu; W;amdok tka;e,amsh DHq
f
(CO

2(g)
) = -393 kJmol-1

H
2
O

(l)
ys jdIamSlrK tka;e,amsh DHq

vap
(H

2
O

(l)
) = +46.1 kJmol-1

03.

2C
2
H

5
OH

(g)
®  C

2
H

5
-O-C

2
H

5(g)
 + H

2
O

(g)
DH

1

CO
(g)

 + 3H
2(g)

®  CH
4(g)

 + H
2
O

(l)
DH

2

DH
1
 + DH

2
= -275.4 kJmol-1

C
2
H

5
-O-C

2
H

5(g) 
ys iïu; W;amdok tka;e,amsh = -252 kJmol-1

CO
(g)

ys iïu; W;amdok tka;e,amsh = -110.5 kJmol-1

CH
4(g)

ys iïu; W;amdok tka;e,amsh = -74.8 kJmol-1

H
2
O

(l)
ys iïu; jdIamslrK tka;e,amsh = 40.7 kJmol-1

by; o;a; Ndú;d lr my; tka;e,ams úm¾hdi .Kkh lrkak'

(i) H
2
O

(g)
ys iïu; W;amdok tka;e,amsh

(ii) DH
1

(iii) DH
2

DSq JK-1mol-1

C
2
H
2(g)

O
2(g)

CO
2(g)

H
2
O
(l)

201 205 213.6 69.9

DGq kJmol-1 209.2 0 -394.4 -237.13

DGq / kJmol-1

CH
3
CH

2
OH

(g)
C
(s)

H
2(g)

O
2(g)

-168.9 0 0 0

Sq / JK-1mol-1 282.6 5.7 130.6 205.0
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04. (i) my; m%fNao w;ßka jeä tkafg%dmshla iys; m%fNaoh kï lr tfia ùug fya;= olajkak'

I. Èhuka;s iy ñksrka

II. CH
4(g)

yd C
2
H

6(g)

ñ w¿yqKq ,nd .ekSfï§ CaCO
3(s)

my; iólrKhg wkqj ;dm úfhdackh fõ' fuys§ iïu;

mSvkh 1×105 Pa f,i i,lkak'

CaCO
3(s)

® CaO
3(s)

 + CO
2(g)

CaCO
3(s)

úfhdackfha§ WIaK;ajh iuÕ CO
2
j, wdxYsl mSvkh úp,kh jkafka fufiah'

(i) CaCO
3(s)

ys úfhdackh ;dm wjfYdaIlo@ ;dm odhlo hkak myokak'

(ii) tu m%;sls%hdfjys iïu; tkafg%dms úm¾hdih fidhkak'

(iii) CO
2
ys tkafg%dmsh .Kkh lrkak'

05. NaHCO
3(s)

úfhdackfhka >k Na
2
CO

3
fid,afõ l%ufha§ ,nd .efka'

(i) fuu m%;sls%hdj ;=<s; ridhksl iólrKhlska olajkak'

my; ;dm ridhksl o;a; i,lkak'

(ii) by; (i) ys Tn ,shd ±lajQ m%;sls%hdfõ iïu; tka;e,ams úm¾hdih .Kkh lrkak'

(iii) tu m%;sls%hdfõ iïu; tkafg%dms úm¾hdih 335JK-1mol-1 fõ kï 298K § DGq .Kkh lrkak'

(iv) by; m%;sls%hdj 298K § iajhxisoaOj isÿfõo@

(v) by; Tn ,shQ ms<s;=rg wkqj NaHCO
3
úfhdackh ùu i|yd r;al< hq;= wju WIaK;ajh .Kkh

lrkak'

DHq

CaCO
3(s)

CaO
(s)

CO
2(g)

-1206.9 -635.6 -393.5

DSq 92.9 39.8

øjHh

ixfhda.h

DHq
f
(kJmol-1)

CO
2(g)

-393

H
2
O

(g)

-242

Na
2
CO

3(s)

-1131

NaHCO
3(s)

-948
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06. jdhquh ìhqfÜka (C
4
H

10(g)
) 1g la 250C yd 1atm mSvkfha § oykh l, úg H

2
O

(l)
yd CO

2(g)
idoñka

49.57kJ ;dm m%udKhla uqod yÍ'

250C § my; § we;s ;dm ridhksl o;a; Wmfhda.S lr .ksñka wid we;s m%YaK j,g ms<s;=re

imhkak'

(i) ìhqfÜka j, iïu; W;amdok tka;e,amsh (DH
f
q) fidhkak'

(ii) C
4
H

10(g)
ys iïu; ujq,sl W;amdok .síia Yla;sh -15.7kJmol-1 fõ' C

4
H

10(g)
ujq, 1 la oykhg

wod, m%;sls%hdj i|yd DGq .Kkh lrkak'

(iii) 250C § C
4
H

10(g)
oyk m%;sls%hdj i|yd DS .Kkh lrkak'

07. rEm igyfka ±lafjk wdldrfha jdhquh moaO;shl ksh; mßud n,an 2 l CO
2(g)

yd H
2(g) 

jdhq wka;¾.;

lr we;'

V
1
lrduh újD; l, miq jdhqka tlsfkl ñY% ù my; wdldrhg tu WIaK;aj hgf;a§u m%;sls%hd lrk ,§'

CO
2(g)

+ H
2(g)

® CO
(g)

 + H
2
O

(g)

tu WIaK;ajhg wod, ;dm ridhksl o;a; lSmhla my; j.=fõ olajd we;'

øjHh DGq
f$kJmol-1 DSq$Jmol-1K-1

CO
(g)

-137 197.5

CO
2(g)

-394 213.7

H
2(g)

 0 130.6

H
2
O

(g)
-229 188.7

(i) iïu; ;;aj hgf;a m%;sls%hdjg wod, tka;e,ams úm¾hdih DHq .Kkh lrkak'

(ii) by; m%;sls%hdj § we;s osYdjg iajhxisoaO fõo@ myokak'

(iii) iajhxisoaO fkdjk osYdjg m%;sls%hdj iajhxisoaOj lrùug moaO;sh lsishï T WIaK;ajhlg jvd

by, WIaK;ajhlg r;a l, hq;= kï T ys w.h .Kkh lrkak'

ridhksl úfYaIh

iïu; W;amdok tka;e,amsh

(DH
f
q)kJmol-1

H
2
O

(l)
CO

2(g)

iïu; ujq,sl W;amdok .síia

Yla;sh (DH
f
q)kJmol-1

-286 -393.5

-237.2 -394.4
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08. WIaK;ajh iu. NH
3
ys tkafg%dmsh fjkia jk wdldrh my; ir, rEm igyk u.ska úoyd ±lafõ'

(i) ksrfmalaI Y+kHfha § tkï 0K ys § NH
3
ys tkafg%dmsh Y+kHh jkafka wehs ±hs i|yka lrkak'

(ii) wxY=j, p,s;h mokï lr .ksñka A ,laIHfha isg B ,laIHh olajd hdfï § tkafg%dmsh jeä

jkafka wehs±hs meyeÈ,s lrkak'

(iii) WIaK;ajh T rEm igyfka i,l=Kq lr we;' fuu WIaK;ajh w.h u.ska l=ula ksrEmKh fõ o@

(iv) B isg C olajd;a D isg E olajd;a rEm igyfka mßÈ WIaK;ajh ksh;j mj;skafka wehs ±hs

meyeÈ,s lrkak'

(v) B isg C ,laIHh w;r tkafg%dms fjkig jvd D isg E ,laIHh w;r tkafg%dms fjki jeä jkafka

uka±hs meyeÈ,s lrkak'

(vi) my; i|yka tla tla ,laIHh w;f¾ § NH
3
ys mj;sk fN!;sl wjia:dj y÷kd .kak'

(I) A isg B olajd -

(II) C isg D olajd -

(III) E isg F olajd -

09. my; ;dm ridhksl o;a; Tng imhd we;'

PCl
3(g)

 + Cl
2(g)

® PCl
5(g)

m%;sls%hdj iïnkaOfhka my; o;a; Tng imhd we;'

ò PCl
3
jdhqj 68.75g m%udKhla jeämqr Cl

2
jdhqj yuqfõ iïu; ;;a;aj hgf;a m%;sls%hd lsÍug ie,eiajQ

úg uqla; jQ ;dmh uq¿ukskau iemhQ úg 270C ys mej;s c,h 0.3kg m%udKhl WIaK;ajh 580C olajd

by< kexf.ah'

ò 2730C WIaK;ajfha§ by; m%;sls%hdj iu;=,s;;djhg m;afjhs'

ò DSq
(Cl

2(g)
)
 =223.1 Jmol-1K-1

by; § we;s o;a; Ndú;fhka x yd y ys w.hka .Kkh lrkak' ̂ c,fha ú';d'Od' 4000Jkg-1K-1)

(Cl - 35.5 , P - 31)

DHq
f (kJmol-1)

DGq
f(kJmol-1)

DSq
(Jmol-1K-1)

-399 -325 yPCl
5

x -286 311.8PCl
3
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10. by< WIaK;ajhlg r;a lrk ,i fldala (C) u;ska yqud,h heùfuka ms<sfh, lr .kakd CO
(g)

yd H
2(g)

iu

ujq, jdhq ñY%Kh c, jdhqj f,i ye¢kafõ' th bkaOkhla f,io fhdod .efka' 270C § my; ±lafjk ;dm

ridhksl o;a;o Ndú; lrñka wid we;s m%Yak j,g ms<s;=re imhkak'

(i) c, jdhqj ksmoùug wod< m%;sls%hdj i|yd ;=,s; iólrKh,shd tka;e,ams úm¾hdih .Kkh lrkak'

(ii) 270C § tu m%;sls%hdj iajhxisoaO fõ±hs wdfmdaykh lrkak' iajhxisoaO fkdfõ kï iajhxisoaO jk

WIaK;ajh .Kkh lrkak'

(iii) 1.0×105kJ ;dm m%udKhal ,nd .ekSu i|yd oykh l, hq;= c, jdhqfõ ialkaOh .Kkh lrkak'

(iv) tu ;dm m%udKhu ,nd .ekSug oykh l< hq;= CH
4(g)

ialkaOh .Kkh lrkak'

11. ixfhda. lsysmhl iïu; W;amdok tka;e,amsh my; j.=fõ ±lafõ'

by; o;a; Ndú;fhka ld¾ñlj Cu ksIamdokh i|yd jvd;a fhda.H jkafka my; I yd II m%;sl%shdj,ska ljr

m%;sl%shdjo hkak iqÿiq .Kkh lsÍula uÕska  meyeÈ,s lrkak'

I. 3CuO
(s)

 + CH
4(g)

   CO
(g)

 + 2H
2
O

(l)
 +3Cu

(s)

II. CuO
(s)

 + C
(s)

   Cu
(s)

 + CO
(g)

12. fyan¾ l%ufhka wefudakshd ms<sfh< lsÍug wod< m%;sls%hdj my; § we;'

N
2
(g)+3H

2
(g) º 2NH

3
(g)

(i) DHq
f[NH3]

=-46.0 kJmol-1 yd DGq
f[NH3]

=-16.5 kJmol-1 kï § we;s o;a; muKla Ndú;d lrñka 250C §

by; m%;sls%hdfõ DSq .Kkh lrkak'

(ii) DGq  =-2.303RT.log K u.ska m%ldY l< úg 250C by; m%;sls%hdfõ iu;=,s;;d ksh;h [K] .Kkh

lrkak'

(iii) iajhxisoaO m%;sls%hdjla ùug KyS w.h l=ula úh yelso@

øjHh DHø
f 

(kJ mol-1)

CuO
(s)

CH
4(g)

H
2
O

(l)

COCl
2(g)

-157

-74.5

-285.9

-219

DH
f 
/kJ mol-1

H
2
O

(g)
C

(s)
H

2(g)
CO

(g)
CH

4(g)

-285 0 0 -110 -75

188 6 130 198 186

-285 285 -240 -889

S / J mol-1 K-1

DH
C 

/ kJ mol-1
-393
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13. KNO
3
(s) c,fha ødjKh i|yd tka;e,ams úm¾hdi DH +34.9 kJmol-1 iy tkafg%dms úm¾hdih DS  +117

Jk-1 mol-1 fõ'

(i) KNO
3
(s) c,fha ødjKh i|yd ridhksl iólrKh fN!;sl wjia:d iuÕ olajkak'

(ii) fuu úm¾hdih i|yd tkafg%dms úm¾hdih Ok w.hla .kafka uka±hs meyeÈ,s lrkak'

(iii) DH iy DS j, i,l=Kq wkqj fuu c,ødjH;d m%;sls%hdj iajhxisoaO jkafka by< WIaK;aj j,§ o"

my< WIaK;aj j,§ o hkak olajkak'

(iv) fuu m%;sls%hdj i|yd .síia fhdacHh Yla;sh DG=0 jk WIaK;ajh .Kkh lrkak'

(v) by; .Kkh l< WIaK;ajhg jvd my< WIaK;aj j,§ KNO
3
(s) j, c, ødjH;djh iajhxisoaOfõo@

meyeÈ,s lrkak'

14. 298K ys § iy 1×103Pa ys § ,nd.;a ;dm.;sl o;a; lsysmhla my; ±lafõ'

(i) by; o;a; Ndú; lr Fe
2
O

3(s)
 + 3H

2(g)
® 2Fe

(s)
 + 3H

2
O

(g)
 hk m%;sls%hdj i|yd DHq iy DSq

.Kkh lrkak'

(ii) 5000C § by; m%;sls%hdj i|yd DGq .Kkh lrkak' tu.ska 5000C § m%;sls%hdfõ iajhxisoaO;dj

mqfrdal:kh lrkak'

(iii) .Kkfha § Tn l< Wml,amkhla i|yka lrkak' (2012-Model)

15. 250C WIaK;ajfha oS my; m%;sls%hdj i,lkak'

AB
(s)
® C

(s)
 + D

(g)

250C § DHq
f
yd Sq i|yd my; o;a; § we;'

DHq
f 
/ kJmol-1 Sq /  JK-1mol-1

AB
(s)

-1208 100

C
(s)

-600 50

D
(g)

-500 170

(i) 250C § fuu m%;sls%hdj iajhxisoaOj fkd jk nj fmkajkak'

(ii) WIaK;ajh T 0C g jvd jeä jQ úg" fuu m%;sls%hdj iajhxisoaO fõ' WIaK;ajh T 0C g jvd wvq jQ

úg fuu m%;sls%hdj iajhxisoaO fkd fõ' T .Kkh lrkak'

(iii) by; (ii) ys .Kkfha § Tn Ndú; l< Wml,amk i|yka lrkak' (2015)

Hq
f
  / kJmol-1

Fe
2
O
3(s)

H
2(g)

Fe
(s)

H
2
O
(g)

-822 0 0 -242

Sq
f
  / Jmol-1K-1 90 131 27 189

øjHh


