0830032 8508 BEHT;

1 a)
I. Cu
. BBr
1. AlCl,
IV. Na*t
V. NO;
(cmes — 4 X 5 = 20)
b)
L. lof
f s >
s il e — O
i &
H
(cme — 08)
ii. I;! : AS [;f e S
el _— N=(C - S " l-*"*'C"‘"PI'—-C—: S;
l & W
-] aedOi3 - 3083
(cmem—(4+1)x2=10)
111.
01 N* - N©
1) VSEPR go& - 3 3 4
2) 9ecHeoBm goc | OnEnEw nCw A 5nCw A OndnEae
53288
3) ®&a Crmt Fo¥on) emiénm | ®Cw A Ay 888&azn0o
) §n@mcenc SP? Sp* SP* Y
(e —1X%x16 = 16)
V.
. H -0t H _1S_ 0. 5P
. 0!— N2 0! _sp3 N®_SP2
n. N2-(3 N2 _SP? ¢+ _Sp*
IV. CS5—N¢ C5_SP? Né _SP3
V. N6—-H N 5P H .15
W, ER=E] (2. SP Cl _SP>/3P
(e —1x%x12 =12)
V.
A. N2 -3 N? _ 2P C°_2P_
B. N* - (C° N*_2P_ C>_2P. (cae — 04)
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4802 (e — 05)
—AE= —(E —E)

= —(328 — (—82) KJ mol™*

= 246 K] mol™t

= 246 x 103 J mol™t

246x103 J mol™1

POECHDOYIDED QBHB = v

=40.85x 10749

E =hv (e — 02)
V=E/W
=V (e — 02)
p— EA

h
1== (e — 03)

e 3x10%ms™1 x 6.626 x 1073% Js
- 40.85 x 107207

= 0.48661 x10"°m
=486.61 X 107" m

= 486.6 nm (cmen — 03)

(2) a)

L]
.
L]
I1.
& & @
1.

Cl

1. Cl, + H,0 - HOCl + HCI

2.Cl, + 2NaOH - NaCl + NaOCl + H,0
3.2Cu+Cl, - 2CuCl !

4. 2CuCl + Cl, — 2CuCl,

5.8NH; + 3Cl, > N, T+6NH, Cl

iv. HOCI

HClO,
HCIO,
HCIO,

(e — 05)
(e — 03)

(cme—02)
(ca@— 03)
(cae - 02)

(cae — 05)

(5)

(5 X5 =25)

(1 x4 = 04)
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v. HOCl > HCIO, > HClO; > HCIlO,
HOCl < HCIO, < HCl0O; < HClO,

Vi.
I. S, @ N{IESGE
2HCL + Na,S0; — 2NaCl + SO, + H,0

Il. S; ws®w Mg
N, +3Mg - Mg;N,
b)
l.
P.Zn (CH3;C00), Q.HCI
S KI T.AgNO,

Il.
1) AgNO, + KI - Agl | +KNO,

2) Zn(CH3;C00), + Na,C03 — ZnC0O5; L +2CH;CO0ONa

nCO0; - Zn0 + CO, T

3) Na,CO; + 2AgN0O5; — Ag,C05; 1 +2NaNO;

2Ag,C05; — 4Ag L +2C0, T +0, 1
4) Na,S + 2AgN0O,; - Ag,S | +2NaNO0,
5) Na,S + 2HCl - 2NaCl + H,S

6) 2HCI + Na,C0O; — 2NaCl + €O, T +H,0

(4)
(4)
(4)
(4)
R. Nﬂz 603
UNa,S
[05 X 6 = 30]

(3)

(3)
(1)

(3)
(1)

(3)

(3)

(3)
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(3) a)

. KD =-4P
[A]H,0

[Alp =993, x 1900/, mol dm 3
[A]ag = 1/M X 1000/75 mol dm™3

99/,,x1000/_ _mol qm=3

KD = 1fﬂ4_xlnnul;?;mﬂmm—3
= 297
|l
i, KD = —NH2IP
[RNH3]H20
__a/50x1073 mol dm™3
6 = b/25%1073 mol dm—3
a =12b

i. RNHy(qq) + H,0qy = R*NHjaq) + OHy

POH =14 —10 = 4
POH = —l0g19|0H 4]
4 = —log10|OH4q)]
[0HG )] = 1 x 10~*mol dm™3

[R*NH3(aq)|[0H(aq)]

Kb =
[RNHE {ﬂqJ]

C -3 —4 -3
f25x10—3 mol dm™>x1x10™" mol dm

b
f25K1D—3 mol dm—3

C =4b

1. a+b+c =005moldm™> x25%x10°dm™3

12b+b + 4b = 0.05 x 25 x 10723 mol

0.05x25x10"3
b =

17
0.05%25%103 1
RNH — X
[ 2(‘1‘”] 17 25%10~3

=294 x 1072 mol dm™3

(02)

(01)
(01)

(02+01)
(02+01)

(02)

(03+01)
(02)

(03)
(02)
(02)

(03)
(03)

(04+01)
(02)

[08]

(03)

(02)

(03)
(03+01)
[12]
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b) I. EDzecs
kR A

220 %8E

20 ﬂéﬁ-alei = 24

{ C3c]
S . [ E—— BRSSO
. | : i
o o-ol r=re) 314 FOseea (1)
ii. B0 emno® 8 mEe ©® Onwum Dduw, ¢ e oD cud® cdemow. (05)
lii. a3m8 aenm e ACOE YICH®ID. (05)
IV. ¢© 90 Doy 8DE ecomBL Qewr® OB gDIIDS. (06)
V.
1. ¢® - g (02)

2. 05y > ¢&D (02)
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I, AB.C,D,E,F,G m H weomozio.
?H H oW
\ \
C‘-a"" C’HB C— C'H‘L
‘ |
CH':-C*H). O CH=C H‘:,_
A B
H a 7
3 | bl
| c—H ff#\ CH3 mL¢H3
ChH— i O
o
C D -
H H H
| | b
— CH, S e Gy
o] | 8 | = CH @ |
o—CH=ti] CH=CH,y Ch=Ch]
F G

H
(5x% = 40)

ii. C,2,4-DN.P o@n cahe¢» dced Eama afzim.
NOy

CH~clt, —CH= N— "'“@’ Os
(ol | ;
(.1]-[-3
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gSmdma 888w how g ocae
01
E
(o] >, Ald
COOH
02
|
g 00 | - — g ............... oH
03
(CH;):CH - CH - CH;
: 2. KOH -0y
T e il o =88, CH,S
04
N
|
Cfg CH~c¢~ | <N CH3;CH;CONHCH:
......................................... CH:NH,
05
CH; -C=C 'Na' CHJ*CE?
C'J.H_;'Cl SN CaHs

.......................................

||||||||||||||||||||||||||||||||||

12
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05. a.
l. 2 e 0, @G 0ud®
pv=nRT (E.3)
3.8x10°Pax2x103m?>=nx8.314 Nm K* mol
n=03mol (. 4+1)
Azg) + Oz —> 2 OAg
FeCildBewid@de 1 : 1 Aean

a0w Oz @89 =0.1mol (e. 4+1)

i. Doy mEosed 50 88810 =1dm?
2005 8RB eS Oy 5@ b Hen
Poz=(0.1 mol x8.314 Nm K*mol *x 300K )/ (1x 103 m3) (. 4+1)
=2.5x10° Pa (@. 4+1)
CODE BB
O3(g) 88308 DB/ sced DrdBwdmw exntCBEYR HO® i od (C. 2+2)
iii
2502(g) + Oz(g) © 2505y
&6. 0.2 0.1 -
2®.(0.2 — 2x)(0.1 — x) 2% be=2)
np=02—-2x4+01—x+4+2x = (0.3 —x)

no,  0.1-x

= 0.2

X0z = nr  0.3-
T - X

0.1 —x=0.06—-0.2x
0.8x = 0.04
x =0.05mol (e.4+1)

©B®@nEn Nso, = 0.1 mol (. 2)
ng, = 0.05 mol (@. 2)

Nso, = 0.1 mol (@. 2)

Scanned with CamScanner



Iv.

V.

VI.

VII.

nT =0.25 mol

_ 0.25 molx8.314x500
Pyi= 2%10~3

=52x10°Pa (@.4+1)

0.1 mol
0.25 mol

Pso, = Pt.X so, = 5.2 X 10° Pa X (
= 2.08 x 105 Pa (@. 3)
Pgo, = Pso, = 2.08 x 10° Pa (c. 3)
Py, = 1.04 x 10° Pa (@. 3)

)

2
Psoz

Kp = (c. 5)

— 2
Pso; Po,

(2.08x10° Pa)?

= (2.08%10°5 Pa)? (1.08x105 Pa) (c. 4+1)

=093 x10"° Pa"! (@. 4+1)

Kp,Kc(RT)™ (@. 3)

An =-1(e.1)

* Kc = KpRT = 093 x 107° x 8.314 x 500 (. 4+1)
= 0.039 mol™'m?

= 39 mol~! dm? (@. 4+1)

28 [S0,] = 2= = 0.05 mol dm™¥(c. 3)

(U.DS mr_}I)
59 (50,) = 0.05 mol dm™=3 (. 3)

Q - (Sﬂa{g}ﬁ s (0.05)2
€ (S0y9))F (02(g))t  (0.05)20.0125

= 80mol™* dm’ (. 4+1)

Q. o8 8 a». &8 Beso 0@ Bm w6 aresedesd G @D. (@. 5)

D.1.

AG = 88¢ owlds a8 Saobuwes (. 2)
R = eoby tag Buna (@. 2)

T = mvodm» cdeasods (E. 2)
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1. a)
AG = —2.3RT log K
= —2.3x8.314 x 300 x log (4 X 1073) (. 4+1)
= 13.75 k] mol™? (@. 4+1)
AG = AH — T AS (@. 5)

(-=92-13.75)
300

= 0.325KJ. K1

AR =

= 325 JK ' mol™* (. 4+1)

b) 300k © ©&3 450 k & @5 Emm Benae mnth ed(E. 3)
&®AR e 300k © D& 450 k 8 #1e@®TB w1 &c e @8 @ (@. 3)
S cdmTOs 8lon 80 yifw Bgmd aijed (. 3)
cE8HBOw ¢dm ecw O BO® ¢ alm BEOw ¢(880 evdned(e. 3)

N> yadn cdemszOws ecw 450K ©w8m »o8 (@. 3)

6.
a)
. P99 =14 —13.301

= 0.699 (2)

PO" = log,, [DHEq]

0.699 = log,o [0Hg,] (2)
[0H™] = 0.2moldm™3 (2+1)
I. o®nme HCOOH 98 = —— x 15 mol
= 3.75 x 10 3mol (2)
9190 BOH ®8c = 3.75 X 10> mol (2)

oo nE 988 BOH @Q@Z[ﬂ X 25 —3.75 % 103] mol (2)

1000
=5x 1077 —3.75 x10""mol
= 1.25 x 103mol (3)

1.25%x10"3

(25+15)

Hoeme ne [BOH] = x 1000 mol dm™> (2)
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= 3.125 x 102 mol dm™? (2+1)
(OH] = 3.125 x 10~2 mol dm™?
PO —slog: o (3.125 % 1072)

PO =2 —0.4949 (2)
= 1.5051
pH = 12.4949 (2)
i
BOH : HCOOH
1z 1
C,V, = C,V,

0.2 x25=0.25x%xV,
20cm3 =V, (2)
0wdw @n 8§ a®c 8@ = 20 cm?
20 0@d@2 B «8&0 = (20 — 15)cm?
=5cm? (2+1)
V.
2Omm cBBedl,
BOHqq) + HCOOH 4q) = HCOO™ By + H2 0y
1 : 1 : 1 : 1
HCOC™ B, —» HCOCGq) + Blg
e0c HCOC™B* @9 =5x 1073
HCO0(,q) + H,0(aq) » HCOOH 4q) + OH 5, (2)
Kw = Ka. Kb (2)

Kb = ﬁ X 10 3mol dm™3 (2)

= 5.55%x 10" "*mol dm™3

HCOU(;.;) + Hy0(qq) = HCOOH(qq) + OH(;,?)
[@268wm ] 0.11

@ E»] 0.11 -x X x

(2)
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5x103 _ [HCOOH 4] [0Hgq)]

[HCOO(,p] = T 1000 Kb = HC00, ] (2)
= 0.11 mol dm™? L x10"moldm™3 = —<—  (2)
1.8 0.11-x
x <<<< 0.11 Besn (2)
Type equation here. ﬁ X 107 %%mol dm™3 = x? x 455 - ;m_g
x? = = x —x 10" °mol? dm ™
? =5173 % 10712
x =248 x 107® mol dm™> (4+1)
[OH{)] = 2.484 x 10~°mol dm ™3
PO" = —logy4[0H4q)]
PO = 6 —(.3952 (2)
= 5.6048
pH = 8.3952 (2)
V. 818850 O O HCOOH egc oomn = % X
10
= 2.5%x 1073 mol (3)

2.5x103

8@ eemes [HCOOH] = ——— x 1000 mol dm™>

= 454 X 107% mol dm™? (2+1)
p— 5x1073
$0med O wsigems [HCO00™B™] = ——x 1000 (2+1)

=9.09 x 107 ?mol dm™3

[coe] (2)

[eae a®c]

pH = PKH + lﬂgln

= 10g,,(1.8 X 10™%) + log,, 2.011  (2)

pH = 3.7447 + 0.3034
pH = 4.0481 (3)
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Vi. Vil.

8383000 3w

anle ecm @ B/ 2 1,1
ﬁalda EJIE}GS 9 2

S0 em Hwd ess3Os pH sciww 2> 2

Viil.

—_ pKa [coes]
pH = P*% 4 log,, T

[1]

5= PK® 4+ log,, T10] (5)
3= PKa +1 !ﬂglﬂ 10“1
Gi=pfe _ 1 (5)
pKa = 6
Ka=1x10"®moldm™3 (5)

a— [90]

Scanned with CamScanner



b)
Q — CaOs, (4)
. CaOg + HEO(H) — Ca(OH)y(s) (2)
. Ca(OH)ys) © Cally+ 20H, (2)
X 2x (2)
Ko = x.(2x)° (2)
108 x 1076 = 4x3 (2)
%B % 100 = 2
3x10"“moldm> =x (4+1)
V. @demene[Cat?] = 3x107%2moldm™3
poea § Ca(0H), 08 = 25" x 500 mol (2)
= 1.5 % 1074 mol (2+1)
2o0denws § Ca(OH), st = 1.5 X 107%2mol x 74 gmol™*  (2)
=111g (2)

Ca(OH), =40 +32 + 2
= 74 g mol™* (2)

§e& Ca(OH), dn=toe=111g+089¢g

=29 (2)
V.
i) Mg(OH),s) © Mg(my + 20Hg,, (2)
y 2y
Ko =y.(2y)* (2)
3.2 x 1071 = 4y3
2X107*moldm™=3 =y (2+1)
ii) Mg(OH), s < MgiZ + 20Hq,,
Z+ RZ+6x107%) (2)
Koy, =Z2Z.(2Z+6x1072)? 2)
2Z KK 6 %X 107% Bean (2)

Ky, =Z(6%1072)2 2)
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32X A

6x10+  ~
Z =089 x 108 mol dm™3 (4+1)
iii) &8 8 e 2)
emg gumws ocn OH™ gum cdeme e u(98® Bw Mg(O0H),(5) 8 50x5m300 (2)
a8d a>.
[60]
7.
a)
— S
e e [.’%ewja-—é}
& 2,
> ‘ e ()
- ADDgy. "r&f}ﬂ;ﬁm cs
bursown (1) =
l.
B¢ easw® (2)
gemride (2)
memndte (2)
CuSo, 88w v ema (2)
016 wows (2)
. 2H,0() = Oyg) + 4H(yq) + 4e (5)
. Culgy + 2e = Cu(s) (5)

V. 2Cu®* + ZHE{J(EJ = ZCH(S] s & 02{9] =+ 4H('th) (5)
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0.02

V. & § BOH 98¢ oo = —— x 20 mol
OH :H* = 4 x 10~* mol (5)
g o |
10 cm® e HY @8c = 4 X 107* mol (2)

—4
1dm™ o0eme ne H eisigens = ME X 1000 mol dm-3

=4 x107* mol dm3 (5)

ULH&IQ) : Cu(ﬂq) : Oz(g) (3)
4:2:1 P
@10¢5 0, Oy BYE vemd = HT mol

=1 x107“ mol

(5)
= 0.01 mol x 22.4 dm3 mol™1
= 0.224 dm’

(5)

= 224 cm?

Vil. Q00® o1 BICs T 5O

Q=1It (5)
H* @gc =4 x107* mol
oG en ®ge =4 x 1077 (5)
OQ #e0Tves y&iemas (Q) = gf:;]f X 4 x 10% mol
= 3860 c (5)
_e
b= I
3860 (c)
= S (5)
= 1930s
t =32.17 885» (5)

[75]
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(7) (b)

\"2

Vi.
Vil.

viil.

Mn (10)

+7 (03)

P—MnO, T —Mn(OH),
Q —MnO;~ U — e3¢ HC
R — MnO,

S — Mn?*

tetrachloridomanganate(Il) ion

; G

152 25%2p°® 3s%3p%3d° 45°
S0 el

1. @ s = adenld 58.

2. B8 ¢3¢ s S ededswn msies 88.
6H* + 2Mn0O; + 5H,S - 2Mn** + 55 + 8H,0

@wd

H,S > S+ 2e+2H"

8HT+5e+Mn0O;—>Mn?*+4H,0
5H,S+6H++2Mn0; »5S+2Mn2++8H,0

(06 X 6 = 36)

(05)
(04)
(05)

(03)

(03)
(06)

(02)

(02)
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08. a OH 0

|
0 CH=-CH;-C-H
|

C—NH-CH;-CH;

NaOH CHs
.4
" (c. 4)
0
C — ONa NH, - CH,-CHs | (. 5)
©/ (c. 5)
NaNO, /
HC (c.4)
Dil. NaoH | (- 4) v
HO - CH —CHs | (. 5)
Y
0
C - OH
@/ o ocd (e 0
b 4
4
CHs(Cl (G )
CH; - CHO
K. AlCI
T ’ (e' 5]
0
C - OH
@»/ (c. 5)
CH;
g LIAlqu 8m0 {c' 4'4)
2. H,0 (e. 5)
 J

CHO

CH, OH
—p
PCC
(c. 5) (c. 4) CHs (e. 72)
CH;
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IBI’:

(e 3)

CH;CH:Br (c. 4)
CH;CH = CHCH:;
(. 3)
Dil. NaOH H,, Pd, BaSO4
quinoline (e 3)
v (¢.4) | CcH.C = CCH;
CH, = CH, | (&4
. i CHsCl (6' 3)
Br, 3 NaC =CNa
(e.3) (. 4)
_ (e.3)
CH.Br - CH,Br e E
A (c. 4)
(c.4) (e.3)
(c. 45)
09. a
. GV, Zn"" Co*? (04 x 3 =12)
. Cr(OH)5,Zn(0H), ,Co(OH), (03 x 3 = 09)
[Co(OH)¢]?™ - me emne (03+ 02 =05)
[26]
. D — Co(OH), I — Cr(OH);
E — [Co(NH3)e]** J — [Zn(NH3),]**
F - :EG(NH3)6]3+ K = CTOE_
G — [CoCl,]?~ L — Cr,0%"
H — Cr(OH), ,Zn(0OH), M — Ag,Cro,
(04 x 11 = 44)
40H~ + 2Cr(0OH); + 3H,0, = 2Cr0Z~ + +8H,0 (05)
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9) (b)

BaClyaq) + S05aq) = BaSO4s) + 2Cl —(1)(c- 06)
2Mn0O; + 550%™ + 6H* - 2Mn?* + 5502~ + 3H,0 —(2)
2Mn0O; + 5C,07~ + 16H* - 2Mn?* +10C0, + 8H,0 —3)(c- 10 x 2 = 20)

. BaS0, oc d»ns3dw = 0.116 g
BaS0, 8¢ 288» dnsidw = 233 gmol™* (- 02)

0.116 g

BaS0, 8¢ oen i rp—— (c-03)

= 0.0005 mol (c-02)

1) 5880000 em® S05~ @9c = 0.0005 mol (- 02)
n e sced S0;” wistcons = 0.099° % 1000
= 0.02moldm™//  (e-05)

as sca 50 cm’® © @#88» KMn0, ¢&: ©vyd Ball, &= m»g 80 §8=3 Bg SO~ awum wv
S05™ aws ABBmomed cedm S0; aum o e ©20w» yBBw =6 BaS0, e
2dnedsw 310D.

(c-02)

0cdm Bwled BaS0, dm»sidw = 0.699 g

0.66 g

@cds Be@ed BaS0, ®9c = (c-03)

233 gmol™1

=0.003mol (e 02)

88 KMn0, e18®0 ewd cdemed 50 cm’ =

&8 S07~ gws OYC 0&n =0.0005mol x 2 (c-03)

= (0.001 mol

" e BuRed B S05~ @8c = 0.003 mol — 0.001 mol
= 0.002 mol (e-03)

0.002 % 1000

o 8god 503~ wisigme = —

= 0.04 moldm?®// (e-05)
505" u@w» yBfw mg KMn0, 8¢ = EX 0.002
=8x10"*mol (c-03)
0.1

50 cm® » &8 § KMn0, ®gc = — X 50

1000

=5x10"°mol (c- 03)

C,07 ae> wdw 588w »e KMn0, ®gc = (5 X 1072 — 8 x 10™*)mol
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=42x10"2 mol (e-03)

KMn0, @@ 8B w 6> C,0f asm Hc 0w = gx 4.2 x 107 mol

= (0.0105 mol (c-03)

0.0105

x 1000

L as dced (07 sisleems =

= 0.21moldm™3// (- 05)
(6 eznlw cmyen 75)

(3a) su» wews! yda VLOE BHOw B85 »nEO0H a®cw ;de® HwWdEwW &» vexm® 6D,
(i) VeSOEEO Fw0d RSOEH Fwod es€w dn 0B §108wm OB 365! WOBIB).

@ e®IBwo (02)
D@e®IE DIm® (02)
BCE® (02)

[06]

(i) VIOED Hwod @853 HNO3 Bdeacr B0 HwdEw nin dwmwBm wuwmom
20eBsT B1EE OB, ewBm B ¥ O & BwWid wewI dn ®»Oo» Seds

550 eBORD.
4NH3(g) +502(g)  — 4NO(g) + 6H20(1) (03)
850 IC » cdews30s PY/Rh cFegom (03 +03)
INO(g) + Ox(g)  — INOx(g) (03)
3NOs(g) + HO(I)  — 2HNOs(ag) + NO(g) (02)
ewd
4NO2(g) + 2H20(1) + O2(g) — 4HNOs3(aq) (02)
[14]
(i) HNO; a®cewd Dreos yoctts pm wews Dot
@833 0®I0 B BNEBIWB
880D ¢Os BEenemH@ (02x3)

DOGBD wew adas »ETebd BHdwmemwd (KNOs , AgNOs3 )
0% @B E® 31880

[06]
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(iv) own (i) B wews’ O agcdnwen wdnews’ Busnemre HOos 8D gWBBBG
OB C¢ O 03BBD 83-06I’s 5 0 DG ©81ed) FIICB 6BHIHNS
OO0 nE»® Cenwdim wlmoen e¢sInH.

NasCO3 ;2@ (03)

NHi(g) + HO(1) — NH4OH(aq) (03)

NH40H(aq) + CO2(g) — NH4HCO3(aq) (03)

NaCl + NH4HCOs3(aq) @ —  NaHCOs(aq) + NH4Cl(aq) (03)

2Na*(aq) + COs?"(aq) @ — NaHCOs3(s) (03)
Bdmcmre BB8e® @dd BB wrd ewd

NHs(g) + CO2(g) + NaCl(aq) + HO(1) — NaHCOs(s) + NH4Cl(aq) (12)

INaHCOs(s) > NazCOs(s) + COz(g) + Hz0())
(03)

[18]
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C12H22011(aq) — CeH1206(aq) + CsH1206(aq) (02)
CesH1206(aq) — CyHs0H(aq)+2 CO2(g) (02)
C2Hs50H(aq) + O2(g) — CH3COOH(aq) + H20(1) (02)
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