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). Rfa Rfews sz oM wropedig =% 70kj/mol @R Tedm
LR (WG S =& 80kj/mol Ricwaa o #few +ffes v 2

AT

@I [ semfer ofiaed AH, [fewe qar B2 TRd (16 Srepedd *few wfad
@ E; 9R E, 2,

AH = EZ - E1
G, E; = 70kj/mol @R E, = 80kj/mol

AH = (80 — 70)kj /mol
= 10 kj/mol

. Ridm oitsw «ffeq +10kj/mol a3k RiGTe @6 woedt =&
70kj/mol I, TAMAYRA (W6 Te@aid & v ?

AT

i e eepfen sfaaed AH, [faas @3 Team ed (6 wepsde *fes #ifawie
JAF E, 92 E, 2,

AH:EZ—El
?T,EZ :AH+E1

G, E; = 70kj/mol 9% AH = 10kj/mol

E, = (10 4+ 70)kj/mol
= 80 kj/mol
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9. C3H8 + 2Cl2 i C3H6Clz + ZHCl,
C—HCl—ClLC—-Cl9RRH - Cl 93 I57 *f& IAFW 414 kj/mol ,
244kj/mol, 326kj/mol, 431kj/mol 2= [Rfeaifoee AH @9 Wq F© ?

A3
fafemafs 2gets
63H8 + 2Cl2 - 63H6Cl2 + 2HCI

H HH H
|1 |
WH-—C—-C—C—H+2(Cl—Cl) > H- —C—H+2(H-Cl
I I
H HH H

93 fafeam, RGPS 2 Glld ¢ — H 3998 2 GIIE €1 — Cl I8 (SR €32 SAWAITIIRS 2
& € — CLIFA S 2 (NS H — Cl I (o] TRR |

e IR,
C — H T39%ed :“7‘{2414](]/77101 ﬁm@\"’t AH:AHl—AHZ
Cl — ClIFA AN = 244kj/mol. z (_1139186](]— 1514)kj
C — ClTFI*SI N9 = 326kj/mol.
H — ClIF9 &2 9 = 414kj /mol. - [Afeafor RfGareto, AH =
— 198kj
AH; = (2x414) + (2x244)
= 1316k;j
G2 TR TH FffEre fsfe *ife,

AH, = (2X326) + (2x431)
= 1514kj
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8. CH,(g)+ Cl, -» CCly(g) + 4HCI(g)
C—HCl—CLC—Cl9RRH—Cl <@ I51 *f& IS 414 kj/mol ,
244kj/mol, 326kj/mol, 431kj/mol 2= [Rfeafoce AH @7 9 F© ?

A3
fafeaifs =z

CH,(g) + Cl, » CCly(g) + 4HCl(g)

H cl
| |
A H—C—H+4(Cl—Cl) > Cl—C—Cl+4(H - Cl)

| |
o Cl

3 fafear, RGPS 4 Gl ¢ — H 3998 4 GIIF C1 — Cl I8 (SR €32 SAWAITICRA 4
(& H — CL3IF 8 2 (N € — Cl 3% oA AR |

S (R,

C — H T39%ed :“7‘{:414](]/77101 %z”@\"’f, AH:AHl—AHZ
Cl — ClIF =& N = 244kj /mol. - (_236;621(17 3028)kj

C — ClIF9 e N9 = 326kj/mol.

H — Cl 3% <& M4 = 431kj/mol. W fafierrer=, At =
— 396kj

AH; = (4x414) + (4x244)
= 2632kj

a9 BAMAET T JffEre fHefe =i,

AH, = (4%326) + (4x431)
= 3028kj
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d. C2H4+02—>COZ+H20+987K]
QLT € — H,0 = 0,C = C,0 — H 93 I =& JAGC 414, 498, 615, 464 Kj/mol

. AT FETFGT FICF 0T 2

4, HF G35 CoAfeE Qo i< 4 1

71, O& R MU =0 @3 397 =ife ey 31

q, Tl i AREE g ©i7 ¢ Bitsid 48k FEEnT 34 |
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(T Y8 7 9FR GTF (oIS J0T 1 O HE @6 ¢t =g
.

fafeafs,

e i,
AH = (F@Ted I O #If&) — (T 3% *0ld *Ife)
q,—987 = (C,H, + 30,) — (2C0, + 2H,0)
qA,-987 ={4(C—H)+1(C=C)+3(0=0)}-{2(0=C=0)+2(H -0 —H)}
q,-987 = {4(C —H) + (€ = C) +3(0 = 0)} — {4(C = 0) + 4(0 — H)}
q,—987 = {4x414 + 615 + 3x498} — {4(C = 0) + 4x464)}
M, —987 = 3765 — 4(C = 0) — 1856
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.~ (C=0)=1724kj/mol
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(ii) N, + 0, —» 2NO ; AH = 180 Kj
C—H,C—CLH-CLCl— Cl 93 359 =& I 414, 326, 431, 244 Kj/mol

3. GG TFIEA & omie & 2

¥, (FIfRCTE SfR defrermel @I e @ &« ?

o, (i) =2 Rfee oF@ AR @3 T e 591

. Twiolte i g oeNaE gor T oo Ko 9
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GRI[CR
C — H =414 kj /mol
C —Cl =326 kj/mol
Cl—Cl = 244 kj/mol
H — Cl =431 kj/mol
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A, 4(C—H)+2(Cl—Cl) - 2(C—H)+2(C—Cl+2(H-Cl)
A, (4x414) + (2x244) > (2x414) + (2x326) + (2x431)

A, 1656 + 488 — 828 + 652 + 862 + 652 + 862

A, 2144 - 2342

AR, AH = (2144 — 2342)kj /mol™!

= —198 kj /mol
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(l) CH4_ + 202 - COZ + 2H20,_891 K]/mOle
QT C — H,0 = 0,0 — H 93 3% *If& IA@ 414, 498, 464 Kj/mol
(i) 235U + In -

. MACRIE FICF I ?
¥, Sfery R ad-femd K- = w4

9, fafeaw c=0 97 I ¥fe [y F21
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Zn(s) - Zn**(aq) + 2e~ (Gel-Rfen)
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Tmisitea weafoe [Rfenfo—
CH, + 20, - CO, + 2H,0.AH = —801 kj /mol
G IR, AH = (5ATeF I SgiF *Ife — Tga I 20l *If)

H

|
A, AH={H-C—-H+2(0-0)p—{0—C—0+2x(H—0)}

|
H

A, AH={4x(C—H)+2(0 - 0)}—{2(C = 0) + 4x(H — 0)}

el AR,
C — H =414 kj /mol
0 = 0 =498 kj/mol
0 — H =464 kj/mol
C =0 =? kj/mol
4, —891 = {(4%x414) + (2x498)} — {2X(C = 0) + (4%x464)}

4, {2(C = 0) — 1856} = 2652 + 891

@, 2(C =0)=3543 — 1856

1687
4, (C=0)= —— = 843.5 kj/mol

.~ (C =0) =843.5kj/mol

« () R RfEw ¢ = 0 a3 37 843.5 kj/mol
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o, (1) N2(g) + 02(g9) —» 2NO(g)
C—H,C—CLH-CLCl— Cl 93 359 =& I 414, 326, 431, 244 Kj/mol

(ii) NH,Cl(s) + Ca(OH),(aq) = CaCl,(aq) + H,O(1) + X(g)

5, e 62

4, QRCGEH FEA G 900 J @RI?

91, PAGE TR T 7 AR [FOI *AS FAE? AANSADTR (@74 |
¥, fAfeafba «a s iy st f e sr=ie i <

oY 2 ATYT Ted

<.

I 261 95.5% fawm asfe owid |

<.

QTS FRE G Jeqce @S ¢ S Hee & G e e 3@ [
TAMRIE @R (F @RI, @4 SIS FRCGE SifFe 27 ©F HICACT SAHS =9
feifae 2@ =i Seog F

TG SfCRAltE: 2H,(g) + 40H  (aq) = 2H,0(1) — 4e

I SR 0,(g) + 2H,0(1) + 4e —» 40H™ (aq)

2H,0(g) + 0;(g9) — 2H,0(D)
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Tl Seamfe W R s wea #112-

2NH,CIl(s) + Ca(OH),(aq) = CaCl,(aq) + 2H,0 + 2NH3(g)

gdie x Ul = e e e 9 T g9 ot Q@R 9wy e

PN
NHs(aq) + H,0(l) > NH{ (aq) + OH™ (aq)

Al- 4197 BGHIRT TGN I AP+ AT TR AN NHy 93 TR 719 Q@15 I 20
AlOH; =0T wixsHse 23

Al3*(aq) + 30H™ (aq) — AL(OH)3(s) | (W el @4stw1)
qOId, @I RS A3t 9 31 7

9.

Twloitea w2 e e a9 anda s At et @ T

N=N+0=0->2N=0
e IR,

N = N =520 kj/mol
0 — 0 =498 kj /mol
N = 0 = 419 kj /mol

REEBe 1 T N =N 8 1 (6 0 — 0 I ©ICF G2 2 (e N = 0 I e 27|

1 @ETN=NS8 1@ 0 — 0 I O ARG =&
= (520 — 498)kJ = 1018kJ

2 (W& N = 0 I if5e zeqy fsfe @b «fe

= (419%x2)k] = 838kJ
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AH = (°req IF SR &) LRSI GG *IfF) — (g I 78lF el 16 #ife)

= (1018 — 818)kJ = 838kJ
wdfie Rfebre 180k) o cxiiftre 271 Fites R Sivr@l egpfen | @ s R
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& oI et
AH = 180kj
fafeae Ny(g) + 0,

oas(i) 72 e «feha
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q, (l) C2H2 + ZClz - C3H6Cl2 + 2HCI
C—H,Cl—ClLC—CLH— Cl 93 359 =& I 414, 244, 326, 431 Kj/mol
(ii) Zn + H,S0, - ZnS0, + H,

T, QO @F AGARE 72 F6?

4, foree e ARe w9 a2

o, Tmioited N [Riebre aa a9 [y F@ @e

q, Twieite 7 Rfiee wmel [eze (i 3o 96tz Ifeorr Ruad 4

0q TR ATHT T&F

<.

AT G ATefas AL |

<.
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e IR,
C — H =414 kj /mol
Cl—Cl = 244 kj/mol
C — Cl =326 kj/mol
H — Cl =431kj/mol
Tl (i) Ao [ —

CH, + 2Cl, - C3H,Cl, + 2HCI

q,H —H+2XCl—-Cl->H - —Cl+2xH —Cl

H H
|
|

S
s
T—O— T
T—O— T
m—fld—m
T—0O— T

=, 8(C—H)+2(C—C)+2(Cl—Cl) > 6(C—H)+2(C—-CD)+C(C—C)+
2(H — Cl).

a, (8x414) + (2x244) - (6x414) + (2x326) + (2x431) [T (AT 2(C —
) am a]

41,3312 + 488 — 2484 + 652 + 862
41,3800 — 3998

I i,

AH = (73T 394 Oleid *If& — 797 9+ o9 *If&)
= (3800 — 3998) kj = —198 kj

« () e @A AH @39 = —198 kj/mol |
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2.71 volts
Anode is
oxidation

Cathode is

Salt Bridge Reduction

K*NO3
Cation An|on
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i.Fe?* + MnO~, + H* - Fe3* + Mn?* + H,0
ii. 12 + 52032_ d 54062_ + I~
iii. HCOOC + Na,C03 - HCOONa + H,0 + CO,

<. ETP 91t qCe1 ?
4, ¢IF BifNe @ NaCl 59219 41 27 & 2
o1, (i) M2 Rieaw wi5s ¢ [ews smi e F@ R 30T 791

9. (i) 8 (i) 72 [T 93 g7e7 ¢ 2 [ 91
od T2 ATAT Teq
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@I AR R @R sRMenEd o ROes T 6 AU (e G- 709
TR oM BCe Witd FIael e qeeT |
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TmI*IFd KMn0,, T &S 932 FeS0, 20 Reas |
&g (i) 72 fafefs e =113 —

Fe** + Mn’t*0 4 + H' - Fe3* + Mn?*' + H,0

A

g A2 I

SIS HG AT

THfRCe R (e @l I, [iaw Fe?t @F @ed A2l 2 + (/0P Jfa (07 TAM Fed3+
2R | ] GTHE RO BRI W BTG O T8 O GRANE J@ (ARCR 1 (@R
Fe3t e~ oji7l SCACR | ©I3 Fe?t REds | QR Mn7* @7 &R 720 T (AT ©=2Am Mn2t

TR | O] TG Reae 960% | 3EE 420 TER. @ SR T TR | (@RS Mn0, 9
50 e~ @29 AR @IFA T (I 7 (AF 2 AR |1 ©18 Mnt707, TED |

9.

Tmiolta (i) @ (iii) e a2 @R 9= (i) = e 2@ axe e [&ww  qe
(i) Rfem 2o vde @ ¢ w79 =1 & epiwe i o e o s 20

(ii) e RS fommsis

12 + 52032_ - 54062_ + I

y N

Qe A ZAT

e Y I

@R AR, [, 9F E A 0 (A A I —1 TR | oA TFe 7 T (o= | 9.
q e fJeiae af@ew | ORkE 5,027 @ S ERA MR + 2 @ TRAWET 92l §,0,279@ § @7
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HCOOH + Na,CO; - HCOONa + CO, + H,0
@fore T e oAifq

et o e e @ o @, @ [ e s s e @ /e e
A ooy @ @ [fem erm [ idie (i) 7 <@t HCOOH =@ @fte b=
Na,CO4 = =17 =1 #i77>itga e [ 962 #1794 (HCOONa) @ A (H,0) TAY I |
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s N
CH,(g) + Cl, - CCly(g) + 4HCl(g)
C — H 399 sif&q W9 = 414kj/mol.
Cl — Cl3FF AN = 244kj/mol.
C — Cl 3% *f&a I = 326kj /mol.
\H—ClW“T@WWz 431kj/mol. )

%, e i i T 2
4, (TEETel I ToizaR e [ Jr 4
o, TwoItFT O (AF AH @7 T 7 91

9, Tmleited [feam awersies o TAmSitre [E0e 3EE AR AR 9w o o
7 fqeeEs <41

So 7R ATHT Teq
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ETP 20 fHigeme ode qed Rexiiacy Fhosl TG II81=H], @I ©Fa J6y [y
T T TAIge ¢ TRigs (e iR R[fen weindy vEige 2|
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fAefaera w61 wemmee Mefme feem i 2em o3 gae fNefeaer Wegs s 7=
e IE TR OFE FOFAET AT 26qR of ) @rEy (ouETe WY 2[R
faefam e ffey sar Mol g Fa FofFam e sRwgre Hfde = oneg
coatEel g3t fefEa e fafewn
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el IR,
C—H =414 kj/mol
Cl — Cl = 244 kj /mol
H — Cl =431 kj/mol
Tl (i) oo [ —

H Cl

| |
AH—C—H+4XCl—Cl>Cl— ¢ —Cl+4XH = Cl

| |
H Cl

q,4(C—H)+4(Cl—-Cl) > 4(C—-Ch)+C(C—-C)+4(H - CD).

A, (4x414) + (4x244) > (4%326) + (4%x431)

41,1656 + 976 - 1304 + 1724
41,2632 — 3028

I i,

AH = (73T 394 Oleid *If& — 797 9+ o9 *If&)
= (2632 —33028) kjmol™! = —396 kj mol™?

~ () RRGIWAH @3 TF = —396 kjmol ™11
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Tmisitea i@, Seom g3fb 4HCl @32 CCl, 932 QMIBTe TS TEHE [ |
4HCl @ qRF ©F = 4x(1 + 35.5) = 154

Tedr, RiGar worwge o SeomG CCl, 9R @MBre Jerae S=hgs [ | e
e i oare Farel e 2 '

CCl, G5 € @ Cl 97 3 5w | GiteT 1267 3rege [Reui—
C(6) = 1s22s5%2p*_ 2p1y 2pt,

1292996 2c22102 292 9l
Cl(17) = 1s°252p° 3s°3p~_ 3p y2r,
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@I AT TEFET CRIET TG ARG I 7 A<z 27 |
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a4y W= 3
[ CHy + 20, — CO, + 2H,0 +S1°f% AH = —890 kj ]

T, YIGFIEE FIF I ?
<, T2GF e Fdw Imife qeefa @ il 27 @& 2

. C—H,0— 0,0 — H 93 3% =& A Qe 414 kj, 498 kj, 464 kj
2 Tmisid i@ o%@ ¢ — 0 @3 IF9 e ey 39

g, Tmived Rfeafbar o waq =gy, v ¢ wrel ad|ifen v @et do/ @e—
TO© TG |

3 R 2THT TeR

<P,
QIGIT G2 FIE FAIAEA 6 FNNT YBGFE AT |
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T2GF T (HNO,) & A IWE 0 @rete A 271 F9 aieEns eofgfers HNO,
TRred cor i q1 [eaifers 2 AI3tEee TiESHizT (NO,) Cofd 2 | iR weeifgfors
« RiGaR 29 T I IE HNO; & IMI qefa @rece Qi 271
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o,
faferam wifeq 7fsqeq, AH = —890kJ
C — H =414 kj /mol
0 = 0 =498 kj/mol
0 — H =498 kj/mol
C=0="7
TR Riwifa g weifs =

CH4_ + 202 - COZ + 2H20

fafemzifB 37~ 20e 519 (W& € — H 8 93 (1A 0 = 0 I Ol 9R Y2 (NI € = 0 9R B
@& H — 0 3% of6® 27

QL B QI € — H 8 G2 (NE 0 = 0 I8 OFF & ARSI *&

= (4x414 + 2x498)k] = 2652k/

R, U2 @9 € = 0 992 B (Ve I3 H — 0 “ifde zeqy fefe @b e
= (2x0C)

= 0 399 *f& + 4x464 k]
= 2x(C = 0 3% *I(& 4 1856 kJ

Tl SPICE, 2652 — 2XC = 0 3% *If& — 1856 = —890

4, —2%C = 0 IF1 & = —1856

o C = 03I & = 843 kJmol ™1
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SGIIE]

CH,(g) + 0,(g) = C(s) + 2H,0(g) +*f&
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