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V. .. , ........................................................................................... . 

3Pb(NQ3)2 + Al2(S04)3 -> 3PbS04 ,l, + 2Ai(N03)3 VI. ................................... , ........................................................... . 

(� 03 x6 =e�� 18) 
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3. (a) c��:si©G5 25 ''C � H
2
C0iaq) cr-@e©·d Oellom b1C'.ll:D 

K1 = 4-5 x 1()-7 moI dm·3 c,ro K2 ;a; 4.7 x 10-11 mol dm-3 ©eJ. 

(i) H2CO/aq) &r,; a8� (:6<5> @;i:;0:::;) 0Moz;) es"'iel'.}:i e:i®�e)m �:5l:@c.,:i 8'5ID9,. 

WBWffi: &e'.>'1>�2.5) qe)rec)3 qelGdJS ®rJ. 
Scs� 9§,@coo ro�ro:, Q®!!:1J8l5)mae>e-cl teo$��c:.l .:= �0@:is e-0. 

1025) B�o2SJ0: .H2C03 (aq) + H2Q(I) ;;= H3 o+(aq) + HCQ3 (a._q) ..... . 
ea,& H2C03(aq) � H+(aq) + HC03 (aq)

2 0m &��o: flC03 (aq) + H20_(l) :.= H3o+(aq) + co�- (aq) ... 
�w& JIC03(aq) � H+ (aq) + co�- (aq) 

(05) 

(ii) �@® §�f.lmc �cz;:;®:5:t 25 l)c � 0.05 mol dm-3 HFOiaq) sJV�:;5?,.'i) Hp\aq) aro Hco;'(aq)
�-n,1f-®:ii (;)$il5lc.'.1 tsJcfai,25). 

cpd©t.0l'Sl �OmG�Gl 0.05 
e,:)�tiJf;� (?CJ:5:le5 ·X 

�®�(5til e::,-,�i;-®i>Gl 0.05 ·X 

K ""' 4.SO x 10-7 == x .x ~ x2 

1 o.os-x ~o.os
X2 :-= 2!.5 X 10-lO 
x =:, l.5 x 10-4 mol dm-3 

0 
X 

X 

[Hl)+(;,q)] = [HC03(aq)] = 1.5 x 10-4 m.)l dm-3

O mo! dm·3 
x mol dm·3 

x moldm·3 

(iii) ®"t01&.l �e:iD::o-:ic.:; f.'Jer:s,®m, to0�G'l'.;j [ COt(aq)] ,pe.">t.1Jm €>®eai.s; K
2 

e)eD -e:i®n,) @ti
6'e.'}me)25:fm. c;: 25):?S)J GEc C,Cl25l<;,e.,t:.,/ Cl ft>"1mzrl 25)d2:>'"J2:,"').

r _ JH30+(aq)J[coj-(aq)]
\.z -

[HCO3(aq)J 
HC03 (aq) + H20(1) � H30+ (aq) + coi- (aq) 

q,o©o,2.» eoo::,iG� 1.5 x 10-4 1.5 >< 10-4 0 mol ctm·3 
t":Jo�G<?l'o W�e3 -y 1.5 >< 10-4 + y y mol dm·3 

t.5 >< 10-4 + y y moldm·3 

K2 = 4.70 X 10-11 -

(05,1 

(04 + 01; 
(�� -�_01l

.r. 

··H�03 _ -�B�i -�b�.:.i. � 9®:>�c:;i �� ��a @0�. 1-faO+ © ��� � 9.®of,lii0. �� �eJo @�;st, �@ta�
!Jec,oo ®��@ tewJs� ®0�� @�ie£1ai ID!� @c)� �©:>JalO f)t)?S) 06� a��m. §)�, �®@ Ga� 

_05 + 05 eQ)o e���-

ca�dom{..:l , 1 e:i� �wc5;:,"')C,'.)c) e"oedz.x,1v 2 vis.i e3�dl.<5)cj �mo Zgi0J f;vv {�� 

---------------------------------------·-

I- 3{�}: �� 60�_
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1 i) PoJ-(aq) i'Jf!i�� ad �6'1lW� g� 5� t<t>c.::9 OO@a e&�)e:!· G�OJjfilC�@z). ®@-§i>C·W2rl. uc;�e; 
" , , -- ,. <'' ,,� . • \ . ··-) -- ' - ' , ..., • •

f"C)�@,'�0 e;� @1cos.1 i:f<.32:>JW 'P� _,. ci,·[;)J f).g • ,. ��.E)�t� e3li�'.)�"'\ �(n.,1�}. �fR G:-iSz:»(.5 §6®?.Z:i 
c� ::n® �d(>):53®� W.&if,l 5@;:go· ���'):> .00?;:;.:1 c;Wt>2'Jl�;. 

AlP04(s) � Al3 1- (aq) + Po�--(aq) 

Ksp = [Al3+ (aq)][PO:-(aq)J 

1.30 x 10-20 = o.o:;_ x [Poi-ciq)J 

kfiP:04(s) q0�e-�o t)@ w��;:.1 ere:i(5;):is ; [P;)t(aq)] = 1.30 x 10-13 mol dm-3

Ag3 P04(s) � :�,\�+(aq) + PC}-(aq) 

Ksv = (As+ (aq)] 3 [PC:-(aq)] 

8.1.0 x 10-12 = (0.01)3 x [PO� (aq)] 

/,g3P04 (s) qe)Z5te-@a �@ W\l:00 fte:lG:il> ; I :'Oi-(aq)] = 8.10 x 10-t• mol dm-3

(02) 

(02) 

(04!
(03+01} 

{02) 

(02) 

(04) 
(03+01) 

(04) 

(04) 

(ii) @�©0� q?Cj�r..:) cfVZS}@®C, D@ �o6&>t-., V2>') uc) o��e) qe;�®&O � qr.:i25:.<s'c.5 e5�25.)�,€ro(!) ID-®no}Cl
ZS,025}25).

1.30 X 10-ZO 
==----

8.10 x10-G 

_ Ksp(AIP04(S)) 
- 8.lQ_ x10-6 (04) 

(03+01) 

-------·--· ... 
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4. (a) El cr�?::i g£S:lc.9 CH100, �-l' e). A '.2J.;i)::,;�Z:1> fC><>0tc:i5"')Q 8l�l"IO PC!. o®s-> q£i]c.s:, l::l)O e�o@d'd'�;, .:l..:;mz::\, \',..f -- �! > (.•• • • 2::) .• '- V ' C....l 

ts2Sl�'"'lD� 155 25l tJ B ec,c�•�&mill aJ�8. A ffio6-<5:fox,3 -��� N�CO, ro@m CO, �25).Z:.') :':i:,08. 
(C> 12.0, H "--' 1.0., 0 = 16.0,. Cl= i'i 'i) 

- - � _,_, 

(i) A e:,oe;,;5&,')12,d' av£3.1:,--1 @e5J:�J6 z:»:i-i!J,i€.) &w�-iID.
OH I w8@G:i2:;18 I w8@©odBcl , COOH I �:i@&,:d88� q@cco

e30W:.s) : "et®cr-v:l" @<30 8c:i:i @25):i@r&5 l:i)@ G�� 9ti:>�c.5 @rn:i2:D6zn�. 

(�� 05x2=� 1n 

® A ao�;)l.{)'5 9!:$)J0'l �:ivd:�'5JJVW <,!N'.S):)@�25)88. A -(loo� 86-ID�® ,.5)0C,1@>'0;1�i'@Wb e:5®© 
gm2§'1l:i rzio C ao(:x.s:i"-,Cj c�c;8. C ao0�&0� q1©®S81(.'.l AgNO

3 
1:r3@,S) � tslicie:i�l5.\ ct}.)�8. 

B e:10G"'..:35©.:5 ae;:f} es©.;') �f' l;@e11� z.,y5 D e3,,@'-1i1©<'..'.l ·Cil:iq8. D e3o(::.'C.310,<Z 1i>&):;sesor:i� KOH e;i@(:,-:, 
g§:@e11J Z,:j)s Bo ,;0m0 f.}d, '.)�.,-)(ji:si .0m'.5'J E .1c1� efJJ��s. 

'--------· ---··· _j 

C 

H2C=CHCH2CH2COOH

e-w8

H2C=CHCH2CH2COOK 

E 

B 

D 

-----••·------- ... ,, __
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,. �: :··•ZJ(:3!0:;e:,. � £ t�1;)) 
0

a/:£•Jf�cseh,1,;:.::� 0E:. �: �·--:�c;.�?-:1 t;[S:'.;�0 PC.:1
5 

�§..,, �6i@w_; ?,;;it:5 ::�:;$�?�::,, 

'·-y1t::i o:,�'lb".lW(,j l )) � �l {. fj;sG•:.:JJ<.0-:.'.) (-,{')):£•<';,:J, �· .E�u0;.;;);,;,::_; ''3t5W Na
2
C0

3 
ae;,,., CO2 �Z;;i,5) 

.. :::..�a::5)6,S. F OJ@�i�,--: g�:�]��') 53@)3t)d8�5;0::,\ .. � (S�Zs!.1::..,8. ji C:,r:,�;'Wj,3);.:,e ffiJ�it HCl/S1beGw Zn(.:::L, 
-n ,,,� .;, . $1. . :. .. r::: ... , 1 ,,.., """ • ·� ,,..., ,, a_. n:- ... -� • DNP-) 

( I\ i 

:..3sS/t0 czQ�@ ;:;:;)5 u-;:;, f(1u(:!'0'\Jbi:5\ ('50.J'J 6·o--:'IJ0't/5 .... ,'+-<''"• • ,,,·::'.:l'M25'JG(:';Wb�e:i<55 ( ... ,4- .. 

�.;�m ·F anl$'C.5tk,;w 0ti£roBZJi {ft:.J�ei.:aw:� (jF,;JJ•&·�:t,J er-m.J <r'l@i;§:i�o ;\g.N()3 e5@;w 0� �1Uam�'1

c��Jl.!i''t8. 

• • • · · · · • • • · · · • • • · A • • .t • • · · · .. .  · · · • · · · · · · · · • · • · · • · • • • • • • • · · • · • • • · · · · · · · · • · · · · · • • 0 0•• 0 0  , •  . . ... . . . . ... .. ..... . . . .. .  F • • ·  

roorot5) : 8g�<$-i 2@ §1016� 25)@ G�� 09 g�::iZ))CB l:5l025'525), 6zsi 8g�ozsl' e,@�Zfil §le)i� 25)@) 
G'5J� 52:i'i a®�cl g�::>25)CB l:5l625'5m 

(F) 
(G) 

(e�� 07x2=� l4)

4(a): �� _6�]

H3C--r= CHCOCH3 

CH3 
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tc) (i) 

I • OH 

HC-C-CH 

l: 
I 

__ ' bi 
3 

J 

OH 
H_3C-y-CH3

CN 

-�!;)U,·!)) , ·CN@e)z.•::1�a HCN f>'Xle.lcll ZS)o Cft?:l125)® • -cNe5�cS:Jo ®e)25) ZSJ6 tf1.£ <32.%� 02 �� .ei):,)�l!5!

: i t1-. (e��Y 14' 
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B ®eWDw -- 0E)2ro 
9c<l'25) ei;_fS.le.;)0 1:.:>®-®"ow 8@i::g61 -r.t}o�mm. (�� 6d g©2,-:iou @� 150 �0Zi'5 t:t®•�.) 

(a) ®SC q�eso::530 8€'5@D@::,1 2: I �l!:>J NO(g) om Oi(g) @�J�w;.55, e5®�0 10 dm3 t>m �ae3-6,eJa.sJ ID�e§t.;⇒zw

cfll:52� w'5 T c',�clt:l@d� 9�@q13 s3606 'l;lfilo,62>; e� o� .:'S>!l(302S}i:> 09 04D5lc3 OlS)?Sl <tz:.ivo erri
tj@�('';b1Z5.Jovoo T c.d'..zsi2>ie)6'(..1� e\s@�-

2NO (g) + 0
2 

(g) � 2NOi(g)
{;)$25.}(§zn::si30©.:.'.l� 56)::5) '-cl�@Dm &.l6z;ieg,� e:iowz.-:i' �c/<3>m25)c1 C�­

e 809 ei�-eii.®d 8tJ2-;o 32 X 8 .314 X 103 Pa eki. 
� VJf::'.l :02e-m&3 �� @§e r.:>-e:ai:5) 0.64 e3�.

<ii> 02 8e; e:h,):::>:>WC-5 6.4 g Be,�,. 

NO(g}t•if]C g@:i-®'iiC.3 = p.40 (2:1 q�oOl:i:lCB � qiX5.l} 

NO(g) ·0025:!��(.'.) = 

0
•40m�

I 

:::, 4.0 x 10-2 mol dm-3
10 dm·· 

NO2 (g: ®8G g©:>�� = 0.fr:� - (0.40 + 0.20) .� 0.04

NO2 (g) eoo���c.; = o.o
4

m;l :-:: 4.0 x 10-3 mol d1r:-3•• lOdm 

[Oz(g)][NO(g).]2 
[4-.0 x 10··3 mol dm-3 ]2 

Kc == -[2-.0-x_1_0 ___ 2-=-m-o_l_dm __ 3][ 4_-o_x_1_0--2-=m-ol_d_n_1_-3_]_2 

(02+01) 

\)_2) 

(�2-:-�1) 

(05) 

(4 + 1)t�)· 
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(iii) 0·®® :'.i\::sJm(:) ""Q®'5)1 (',@0,iu18;;:1 Ti:Je cl,(,X5 (K 0fisi) (>)-{:m:':;;)d l'.SJJzsj:;,,. (l)'.§}ZS)l C:-<; e.02:'De,J.0:-:,-:,/c:.,
e:;�ro�,:1· ,:;,iJ:,._,i�,.

e5'gt5� 0:i9 ©Ce:J COZ5)(3025)CJ zs,0@2:,1

PV = nRT 
T=� 

nR 

T == 32 x 8.314 x103 
Pax 10 x 10-3m 3 

0.64 mo! x 8.31._4J)c1 !!!:.Oz-1_
.T = 500 K 

t5 

(4+·0 {mi) 
(04+01} 

(iv) 2NOz (g) :;;= 2NO(g) + O /g) c.:>.:>") g�@�·� o�&,J q,i(>.)m (iii) m mt:5�0} ::i,675i e� 0.i�dt:x��
e,:i©,t))R.m�x, �oz:ic::, K m-®iimw z:;:i6�d:o,. v- • p 

2N02 (g) � 2NO(g) + 02 (g) c,� epo®m� 9£3@c500e) epa9 gl53@G'.loeJ @ei. 

e:,@�8�2'.i)J 273c5�G'.l • K� 25:l®, 
K l _ 1 

c -­

Kc 

= -1
- = 2 mol dm·-3

-,., � x io 3 rr \ - i 
0.50 • 

·JO �-

,? - K 1RT)l!.n 11n ·- 1 !\p -
C I.. LJ. ·-

, !fl _/ �� 
l!ix10 moi li'l 

Kp ;:: %: (8.314 Jk-1 mol-1
x SOOK) 

x,, = 3.314 x 1o'Pe 

AH;(NO(g)) � 90 kJ mo1" 1

½ N2(g) + Oz(g) -a> NO2(g) tiH0 
= 33 kJ moJ- 1

4N0ig) + 0
2
(g) -;;, 2N

2
0

5
(g) AH0 = -102 kJ rnot1 

� cti63 0:5):JO�Ol e?mv 

13.HJ
(NOlq)) == 90 k]moz-1 .............................. (A) 

(0.5) 

(05) 

(� �.. (04❖01}' 
�--,,d.j 

(03+02) 

(04+01) 

�:J,'{2 (g) + 02 (g) ➔ N02 (g): MI0 == 33 kf mol-1 •...•..••••••••••..• (B) 
4N02 (g) + 02(g) ➔ 2N205(g): llH0 = -102 k] moi- 1 .••.•••..... (C) 
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..... ............. ... ·· ····· ·-···-·---····-············· · .  - ····•• · ······· ·-··-·------'=--

( I ) 1· :_S ,¼1,mt)� 298 .K 0�, 
2NO(g) + O') (g) �➔ 2NO., (g) <.52>, M£;\S.k5o0 t:Y(��J t:,.[1° ©-!l:to25X8 25}0t;)2:,"").

- . � .._, ' 

: ("J(l,\ t, g:53.@c.5:>V 
.1\:· if\::;:l' .!1H0 

' f (NO(g)) 

(B)-(D) : 

ZNO(g) + 02 (g) ➔ 2N02 (g) 
¼Nz(g) + ½02(g) ➔ NO(g): �H0 

= 90 k] mo1-1 •• (D) (05)

½02 (g) + NO(g) ➔ N02(g) ....... (E) (05) 
.6H8 = (3� - 9.0} = -57 k] mol-1 (V� +0�) 

(.!E) x 2: 2NO(g) + 02 (g)-> 2N02 (g; !J.Jl) = -114k]mol-1 (04+01) 

(:i'c1):� : (B') >: 2- (.Q) >� 2 : 2NO(g) -: 02 (g) ➔ 2N02(g) 
t,.H0. = ( 66 • - 180) k] moi-1
!J,H0 = -114- k.J mol-1 

(�?+05) 
(@5+1}$) .f- fi J 

• (04+01)

2NO(g\/ O2(g)11�
0

2f','.Oz(g) (05) 

(CS) Af/f \ /t:,Hf (05) 

N2 (g) + 202 (g i

fj.H9 =. flt1f - !:>.Hf = (i: X 33 - 2 X 90) kj rn.ol-1
•

- -· • tLJ.. k] moz-1

.(0.�) 
(@4+01) 

------� ·------' 

l.N2 05 (g) £.1 o�o:i��c50 q<c:>$ gB@c�:,19 , 

Nz(g) + iOz(g) -� Ni}5 (g): t.H/ =? 

� N2 (g) + ¼Oz(g) ->- NO(g): l':J-1° = 90 k] moz-1
.. ••.• (D) 

-:D)x2:N2 (g) + Oz(g)->2NO(g): t//0 
= 180 k]moz-1 

.•••. (F) 

2NO(g) + 02 (g) -➔ N02 (g) hH0 = -114 kj moz-1 
.... (G) 

4N02 (g) + 02 (g) ➔2N205 (g): !1H0 
= -102 k]mol-1 (C)

(0:5-1-05) 

(C) +2: 2N02 (g) +�Oz(g)->N205(g): /iH0 = -51 kj mor·1 ..... (H) (05) 
2 . . 

s 
(F) + (G) + (H): Nz(g) + 2 0z(g) -> N20s(g)

fHJ1°( ) = [180 + (-114) + (-51)] k] mol-1 = 15 icJ mol-1 (05+04+01) 
N205 (g) .. 

-- • ---·--·-····----------
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� -102 
4NO2 (gJ + O2 (g) -> 2N2 Qig) 

4 x 3;\ f aHf(N,o,(g))

l 

2 Nz(g) + SOz (g) 

211HJ(Nz05(_g)) - ( 4 X 33 - 102) kj moz-1

= z5 kf mol-1

0
-S ©. Sa��t6

• • , q� � ®8G 9@360 @£Je 3.5 ➔ @�c l -, .... ..,; 

II. 

/J.s; (N205(g)) e.::ia�:, ( � 0) @0 

11G8 
= b.H8 - Tt:.SC 

= +ve- (+ve)(-,·e) = +ve 

(05+05) 

(04+01) 

(05; 
.. }.. 

.. 
(0� 

(05!, 
.-';; 

c4�cltic� 298 K 1� �'1 f-3@c:i:i0 e$e)C':lo8�i. • @25'lJ@€). 
i

(05: 

5(b}: ��'. 80 I 
'------- _ ___) . 

------·-
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� -102 
4NO2 (gJ + O2 (g) -> 2N2 Qig) 

4 x 3;\ f aHf(N,o,(g))

l 

2 Nz(g) + SOz (g) 

211HJ(Nz05(_g)) - ( 4 X 33 - 102) kj moz-1

= z5 kf mol-1

0
-S ©. Sa��t6

• • , q� � ®8G 9@360 @£Je 3.5 ➔ @�c l -, .... ..,; 

II. 

/J.s; (N205(g)) e.::ia�:, ( � 0) @0 

11G8 
= b.H8 - Tt:.SC 

= +ve- (+ve)(-,·e) = +ve 

(05+05) 

(04+01) 

(05; 
.. }.. 

.. 
(0� 

(05!, 
.-';; 

c4�cltic� 298 K 1� �'1 f-3@c:i:i0 e$e)C':lo8�i. • @25'lJ@€). 
i

(05: 

5(b}: ��'. 80 I 
'------- _ ___) . 

------·-
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l'V = � mN C2 = 
3 

1
-

PV = nRT ::: - nMC2
. 3 

(;Z = _3RT

M 

_,,.. 3RT 3R X 300 C;; ,.-::-= --- ............... ,.
MA MA

(1) ::: (2)�

[2 3RT :=
B - Ms

3RX 300�) 31'? X ?,.,_, A - - MA • - ••••.••••.•• (2)

Ci-· c2A - B

Ms 

{ 111) � f/{€) �t;i)fi 7 �::..rt,s.;��Zl>� }s l:\to B V:i;� ©�fi}?S)� @�E� [•,C·1-i-.;l �J:5,)'§]25')' cf�"16 1i.:?_)eJ:5)� t3�b�:, 
�J�:)·����� f>lF"t;��4m t'S>O�m .. 

(12) 

••• •••---••• •--•-•••-•-----••----.--•• -•-•--•• -•-••• •••-•,,.-- •••••-••-••----•-._. _______ _

(04) 

({»4) 

(04) 

(04) 

(04)
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(b) 

q�z:i)ZS):>e)C} , �<3?2 gg@c.:J::>025) e.5�ro::i @�:f g.&3@c-,::ie:>zsi 0-e.JG:i <53�� 8c:i€>6 e:,�w:i ·e.'.lcOOJ:>&30� 
®6 g§@c.'.lz:D q� e3oolJS::>e) (05) _

�· (@&3�9)) 0 lO 20 
---·--·--·- .. - --· 

.@,.::i� e.}:lIDs,�G) <.11101 drn-3) 1.6 0.8 0.4 

®t3:o.>� 10 � �n,,��C3 11�c;@ro2S) e5::J2rl'��@c.'.lw' �i;Jr.s, @'u.

e®c.5 @:_:�i:rl'� 10 @(,5 ?.SXl("'.: i: i6oe50(3<5.I' tj@)z;)eJ.<5) ©t. ·, 

I) 
II) 

g&�c.5:>v aG[ ·.;-?.J@ @€i.

gi53@G!lJ�® qbl: •P8 zsi:ieC.5 ®i3d� 10 z.-il ©-0. 

30 
0.2 

(05)* 

(05) 
(05) 

(��5)' 
(j5l 

* a�x{:� gG:ft>-:i qo� 6(b\ ��e;'.);) �eooro � �:,:J�@, (i)-e.,w (iii) is-�aoe& ��roa e�� 9-�r-zs{
�o�.j.m ..

iv_') (3.:f�""S lw.� ,r,.1.Sw��e)i.1}:�f- (f, � (2�1 �.-::@_ Gel"l' t:)�5)£.i .. ,-JV� ·.9L�"';)� es1r;�:,;i C•�'Y.S) t f:/l� 0�,s�")·dt 
\ -,:"'·' 1•{ .... >'-• • ., ' ":!:� ... _.. -- '\::'< J � ...,. ..� \. ' .. � 

,�c�.:�j·�i�. 

� .i1:@os, ��?;��8/ ,11��'.J f!>::s:;-.�ls •1 er0:J-t;.:t· �; '(:�, .. �J�
noi dm··3 s-·i 

A->P1 
,. A 

[B] a- 2[A} � VO i\1 = JrA :::.,@), 2.(1
v2

L :-:: 3(rl/li &).� w..;:cc,-ji;):51�,>).

@®D:> O@� @OG g:63@(1}:> .§3o�, 

I ' 

l I I 
\ 

1h)r
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k _ _ 3rA 
B - 2[A] 

(H\ 
...... , � .. . 

( () :(fJ) 
kA 2 
--- = -

kB 3 

(l112)A _ 0.693/kA =: k13 = 3
(l,1;2)B 0.693/1<.B k11 2 

2(t1;2)A = 3(t1;z)g 

(05) 

(05+05) 

(05+05) 

(05) 

6(b): �� 75]

, , · 1 , ,, •. h,,�,it•;, ::. 25 °c � 0.30 g dm-3 a�c.:i q�e.J-b"1 pf>-®0-�.§25"5 50.0 cm3, CCI4 10.0 cm3 -a®© @�:it;m
• . h •i -,:· ,. ,·, c :�. i:){tl&ki re@Z5J���oD�o t')@� ®c> cie do6ed Cfc5©2rl e:l:>z»G·�⇒ 0.02 g dm-3 Ql'!>

;·'1f:<J -c-i'<:'.J6@d cp6@w� h -esZllzrlwc.:i = 0,30 g dm-::' x 50 x 10-3 dm3 = 0.015 g 

:_.,JC�•-1 c:':066-w e5@�87.)) fa clt5.)�Q� = 0.02 g dm·3 x 50 x 10·3 dm3 = 0.001 g 

tJ cl [ ] (0.0019) _ ') -3
c·,ei;:Dl.,,J) qv CJ'.l@0 12 HzO = 50 x10-3d,� - o.o�. g dm

('( 'Li dcX@d t::)@�87.)) Ii -�zs,�Q� = (0.015 -· 0.001)9 = 0.014 g

B "'-.l',o. fi'I [I ] co.oH_,tl_ -- 1. 4 dm-3l�ldi:u1..":iD qVG:)vJ@CJ 2 CCL• = g .. 10 x10-3dm3 

(03) 

(03+03+01) 

(03+03) 

, ! IL> �.,m,, r.z6dG<Lit:5 25 9C �. CCI4 l 0.0 cm3 • s0�uc1 2iJ.O cm3 ®'.6,<'to tsi6•ef. w® ee@�eiV)tin��
de.,. -e6'ck5@cl ffCTe'}2>i e:l3z;SG�Q cp€2i<51c.'.j i!Sld,)'j:o1_ 

<S-®® qOcld::i@eJ� a8c.5 -d'do@�&3 qe)o<32 fa -e5ZS>Z>)W(5 x @Ge3 -e:3e3zs,@� 

Kv 
= 70 = [I2.1cct4 = (0.015-x)/20

[I2]H2o x/50 

X = 0.0005g 

t1r�do 8��o: 
( •,•(l-l)li)) c1vd'd3@V� CCl4 cl66&C5@ qe:lo<32 h e:5�3:fw� X @e-w -e'.JG2S:>@zrl' 

Ko = 70 = 

[/2.Jcc14 = x/20 

[lz]H;z O (0.015-x)/50 

X = 0.0145g 
t58C.J cldcxsd h cl2S:>zrlCJc., = 0.0150 -0.0-145 = 0.0005 g 

[I] 
(o.ooos � �= 0. 01 dra-3

2 H20 == 50 x10-31tm3 g 

(05) 

(fP3-H)l}, 

[�(c): e�� 35-�l 

(05) 

(02) 

(02) 

(03=:,,01) 
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(i) �1.<il�}e)G ,s:n :::c;)!©"''3)1e.,l::ll m�m!l3J�m. �r�
0::sl' �'C.r:;)@QJ.'.D©WID 8$j0m cftiD g:ffi@OJ!'..1

e:c.'.>m�,.

·ao�� : �w<oS2Sl 4l0d'da tf�E)at5o e�.

��-�©g�e:)� 

cn@mJtJC(): C(�J{C')@u, s)ICh(g)1MgCh(l) 

,:srr_ er.»ofilc.'.l: Pt( s )!Mg( s )IMgClzU) 

�fJw - g!S3@c.5:>V 

2Cl-(l) ➔ Cl2 (g) + 2e 

Mg2+ (l) + 2e->Mg(s) ei:0& Mg(l) (05+1.1· 

Mg2-�(l) + 2Cl-(l) � 1"1g(s)/(l) + Clz(g) 

�,Cl) >�fEH._, Glz(g} 

(iv) OQ!:::l) et>�0.,Z;5 �1 �m.:;z%).
L s©® l§3.de;;�o� 1'](e:i0eed� MgCli(s} s·D(,8-'.!k.l 0�w MgCl2{l) ri,3§t;) c-�ati.

H. c®@ mcle�o,;zZi, @;;:;;i0,8e..:>� MgC1
2
(aq) f,�e)-�;p� m:-i®b) 2:'ill§; <=N:m�,;:$).

I. e:}-@:o @�:r d'6ot5.) MgClz(s) &3 �Be etc.'325) ®25:l:i®·r,,:ll e)�25) qe>cld:i@t,

Mg2+(l) �o) Cl"([) qCJtn cfii:J).

II. Mg2+(l) &i2fil-8('S)o-©'iic:i (o!,'€)�00 e5CG'.l ®2file3roo�@c.:i2rl H2(g) eQ1o ©�
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I \ ! ' • ,,
l t-:�, ._l ':.-}/? :,,-i' 5 .:n A (.J.)030r3 bt!.St:i) �:J(30W �e,)) e:lf©it;25l Cl� (g) c',�©ii.clDr.:J 300 K -e;:;� 

• 'L· , " I al m < ••• l .0 ;< I;)'.• Pa) .:3U0-?.:i"i' e:i� �om:!:ii:5.lO e(�� �,®. $.3o�<$tlZD Ct, (g) $ o6e�� drn3

. '!m�,1.:· ::.,1,j'.•:,)::.,"). (J F 0• 96500 f"') 
-

<) ... It (05) 

:.:: :i.J7 Ax (60_ X 60) = 19300 C

· :'' ·,, ::J,.,., :1 Ir,--, ®F1e = l 9300/96500 = 0.2 mol

(04+1) 

(05) 

; ; ':+:.id 0'ee"J c,ot:5,eo�c.:i §5'©®� : PV = nRT 
n !ff 0.10 mot X8.314 Jk-1mol-1 x3OO K 

V= 
1 x105 Pa 

(05) 

(05) 

(05) 

7(a): c�� 75 ___ __j

i '·: , , 1 l' t.). 1�. s =��:. T �1� ('o/ iH) � ��m� -::.5¢��") ��- �e-;e e?J¢�d e ·,�;'}fj,,.-i:.;:' ���- �;� � e;\;IB 
I I • �t , .. ,:, '/;·;,) ���:t ... � �(:��:i•�'.· ()��_j(n (�"';3):fp� ey�(2i ;::){)!�);5J t!\<A:�·�:)'.)f,.�.:.Ji;)� • J�":) r�;; ��°)?5) 0�;, f'i3tv 

(i) 

! • i:{ ,�.�1 (im· , , �-".i�1:·1:S> �i,•B5z;; -��b �v0��� V r;-cr:;;. ·p $ ee,� , ·,iff;.t:i�,,.;t !:i")��.r� l-IC] eJ�1\:,1 
.,tS��--�j �{-;. -�: . ..:;·::z 

0�-rd-l r:1..?>:,St� s�j oD. e/3� .�71t1��.t4� P, �J�: ll1t 1&$ 0��-

:·: :.':::�:i:;: : _;�::: :tt1 !;:�8::::J �B�:½(a:��:�
t

:· J; i;:;� ):'

1 

�::i:�:t: 
-'•-!fj �-G$f0�.:· '.q.:_� �-···�·{· j:·��� f�;)t)�-,ji� Q� erwz.5) ���,:/ e:;i?J,�� �:>� 

t,_. .. ,::,� IDt5�; <·��,� lEi'(��1 ffa�15€i �ou'?�) ® C((.5>; �j c .. �# .) (:1�1t;1 �� �tJ-o�s�\J��., 

�:.::�:·-;.:;/.}';��; :�;\;�-;;:t�::::�;:_
8
;/:::::0�!:· . .-::;:\ !;;:�;: :t��t�'. 

:.�-(J� �18�, -�•.�� it rt�•,::n �·C?.;,):;.;;;)· t��-'S;�®G0. 

.;;-ti!.� c,r�t1r '._'; C�'l'i;i�4'") �C{�-j�•xj,jS. (;{�:,Elie, f;.:..;·,41� ��J ?-)i)-·�•$,j}J-.(;'�i� ttz.!t"· J�� 0�� �&;:;,'j'l 
._,,"')e:j.r�:;$ &(�=.)tq �;,:!';::,,·:!.J e.:,j.:)� JI q(;.'"'!. 

·r �m�cdt;::;�ZS> tr\.�J�£im {�:,)�':) �0��� �:$�) �"9'7)�w �-::..C)/�'\ �) f:!?$>: �&i� tfY��i!;,�cl� ·r3 

�'>($.") �)�)6�) ,G-�7. 

P: [Co(NH3)s](NO2)3 (10) 

Q: [Co(NHs)sCl]SO4 (10) 
(10') 

R: [Co(NHs)4{NO2)2]C! (10) *
S: [Co(NH3)3(NO2)3] ("iO) 

T: K3[CoCl6] (10) 

(7 {b) (i) e�� 50)
.... 1 
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pot:issjnrn. ht>xachloridocobaltate(III)

NH3 
H3N, I /NO;?
H 3N ,...- ,

0 
......_ NO;

NH3 

+ 

Cl - CI -

*-maaom , e§X13�.©w e.1@z,e)(;!le)ZID�e) t¢3@:,ZJY.}0�-j cese,r ee� e>� -�©�� et�e.'l�, @�:>a(
f' eso$tJ� 0&.;'. eJ9t1:i et0:- ©i-?$) �0'196� @Zv:Je5c:i �£k 6�©�. t3w?.)".)c.'.lzi �. 7 b (i) R �f 

(ii) II ee��:i �� e6{ c� 9�:)2S'� ©25:>®ts. 

(i) � [Co(l\!H315(S04)]CI / to\NH31]-S·· t) ]ci
{ii) J.

Cl -

.... , '' • •. r,,.. • '"'' 0 • • " ""' 
C ·r1• ... · - ' -- l' c· ·• '.?.- - ' (m; A w�7 a;;jG);J>(i;t:/.i e.J�$b)<.:,� .WI'.:,�) ,,0(. .i;) qj eJ.,ci):til ttiu<,;:;J;i-.,��;.:,;, c.:.'D. i ,( 1 ;;, , :O, G•,-,:;:,, ®C)!l' 

r.�.:.:.,Z'.>)(;;0 e.:i,41m £) "!'I,�- X $ ,fi@(.:} t;Ji.>).,r;'.qC1.1m5 Ag,\fO/aq) -�01.n OOQ9 r�;. iD:J �1�:;, NH,.<)H 8
iPt11::S (�� ... Z.Vt9 qDi�i,"i�:;dQ�� � G-�a �e¢ �•)�·Z.56·�� x

:'
q.r.-,�") e\�ti �-;�8. X t�) 06�-, ��(;j @<{�:>"\:·J)

0�S- t1/e1i0Ci'.! et��Z,.

eve��: a):- ttH:�ntkr� 00:,-)1;� @��:� ��� t::!t'�� e���r:..:,c:1 t5�'.�)?5) <YU. 

,__________
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(l!IJj 

1; : • 1 , -- ·- � _. - ::·- ---:•.,.-: i··: . ..!i:;.;"'::.� r!.-:�� �Y·1� C:-t::"!Gt:l�{ �1:,Bi:3 �0��:.:.-i v �-�,c0�,:f,-;).:2 �-�� B§oc-: $·1 !�°!it@�,:'.) 
.,·:. · •,:· .. , .. ·- --·_;-. i: .;-_:v�. 

< ! I,( 'I I ,()JI

I

I 

, _ _.- 0--, ·,< � 
'·:-'·-') • ..J:"'"': .. � ... , 

V 
It 

Oil 
gG\£\C.!J�, 6 I 
• - � _.,. CH,CCH,CH., I .. ' 

CHFH1
V 

'. •,I . I{ . '> T , . ---, lf !i.'loC�fao�� S?') 1'1�,e,�i o:·> 9:b�i@c.:i; 1 - 6 �,�::.�l �f:� !,rBil::>};;C'.!i>, � ;nS\ 
t,.a:;:::.,--.,;:5 s�iS:i;;{!;,_,e.:;� e,rD'->··ist cf.';�t;!J\ � r: 1e g�t'..•;::, ���G.� -�l,q� �,SZ;,i�,. 

,:·fl:n;).'1�,1. -------- ·-•--:� ..... �,.. -· - ____ , ..... - ....... -• ...- .. .-.... �--
-
·-�-} 

! l :,1 I, '.\t�.'S,� .'Smo, PBr�, B&e��i; ;,�(; /i,,,5:.G�:J�'�D (PfCJ i 
• ,______ ' ss •-••J••- ·-•--•-•••--• ,- ---.--·--.-- , _ ____J 

-11/>H

(07) {13) 
,·---� � 

PBr3 Mg/ e)� &lJ..· 
- ··-- ----!> CH3CH2Br
�,/il�<.!13el 1 p 

* 

'► CH3CH2Mg8r. 
Q 

,}hf.gBr OH 0 
( :t l_1CHGH2Ct-i3 m�l,:;i H2S04..,,. CH3CHCH2CH3 ·· PC� CH3�CH2CH3 �

E giSl� 4 9�-�v :i T 

'-· ------� �---� 

(07) (03) (07) 

OH 

CH3CCH2CH3 
l 
CH2CH3 

V 

+{_1 ,�i �"j�-+�9®t��&--Bi6���;-e)ro g-fill'.Sl:>Oe.57.S} ®� a�s��� �Sto��­
r-rrr;{\-:-����e��)-_; 

,fl,_)(\)<:,), Q 63 0.:§w� � @�®i63 a;1® @ro:f vi� m®, e�� �®® oc.lax3Ct) cf�el 8�c;,,'6&3 <gi636 ©tl1ooo e,��n
, -,.,� ,;i ,1 < :ab 0�m�. 

1 
_ S(a): �� 60 

-------------- '·--·' ••• ------ ---
-
--·- -·-
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0 

(06) (07) 

COCH3 

6 C!2/�eCl3_ 
�J 

Cl2 I J.\lCls 
01lYJ 

Cl2/ Fe �,::i, 

CH=CH2

A .  
�Cl 

(07) 

COCt-13 

r� NaBH4 / @®!Sl@m�: 

-�Cl � 
1 LiAIH4/ e,!Sl6 
2 H+ /H20 

;_i;®©�®'ID:>G 9�@c}ot.1 e5�roo q0�:is J.t,, 0@16)(, �e 8ct10 0mo@zl53 ts'.l@ �1 01 zsj q� r.llSz:i:2>,.

f ;,:i°;;;_:1:) <cl25'.lc> &c �l:5�©�63 � �l. -"��o;�Ga©CMl e5ii;tom 6-Zi,Ocl:?5:1 e-;15X5, 6� r:� 01•�&k:1 @®j 
,,,,�u! •�� oo�ve t:ll0@isi <b°'®G.'l 'i)©l���• 8� -�.'.'-Z) @0 @0&3 c:i8. 0@w Se-.�C:) e5ow�.J�2:,) i.]6® BJ.

� • • � I 

'.:"� coo �e® ooc,JOGd ctiZJJ@cl � cnzs.i. ____________·-· .. ·--··-
(e;�� 2j 

J�do 8.�d : 

I �6l @oe5@ID!o@{m@c:f c;,��B2,1 ®'@�oic:--:l;Sro8ll.) �06 o-50t5�IDC5 zSl,6@ ��,� �i,�1'<.l®cl 0-rod' i 
i ed:S@<.1x'!o�l!.l©d � @25):)@>-v53 qzsJ<f e.5@roo c.ie,ee>e t»c>®ti1 &©cl ��2rl?5@8�; !..:ilCi2;, o)v ':?!"-'£ �a �&� 
I e'.lowx5,�c.:;25i S50m e,e?, czg� e&i�®€1 e:x:k,)0@�8 �2Zl�O 2@®c.5� @ere e-@ce �1� ?$Jd en_m. � 
l.--· . . • • --•--:• 

{06) (07) 

CHO CHO 6 Cl2 / FeCl3► �) 

�Cf 

;c,=Cti2 

�
lCI

·------•P'-•<M ·--·-�- �..::_. ____ _ 

02 - 6��> �:>Jo0 <e11.� �® c,8e,a�) I q.@t.ia.es. <c,.eo�) ©to�� - 2024 I q0e,� �o6<>tlw?J> <n�� � m�� 36 
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(ii} ©�e-te) (01) c;;,:,">�l[l 8c.'lf>'J t5o@z.,Ji:>,� ro:i3.5l i!;'.;)s@z,i t'f{�3�0C:t>i, Q-N=N--0--•0H 
·e:i,.;;oc)c&3@ ��<$).? lfl•!!"-G3� =:ki�,'.l ,.'.NJ:sfa,i.

(07) (08) 

+ 

0 0 

HBr 

(02) 

0-N=N-0--0H 

-- . ----· ---·-- ....... -----·-···"------- ------
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�L25)C25)83 es®g�?.Sii:5, 8,�&, 

+ + + 

t�H2
NH? -6� NH2

{
i

· 6 6 01 
I 

eso�: f!:,,tj')e:JO (g)@C�e�ozs:> �<:.Je, �¢fo @Z5:1�®i:53 �®. bw Ddd o©�� CZ-�� O2?;S) q� oozrizs:i. 

k� 02 xi=c� 1(· 

(iii) �t&��'B ��$� t.i;-;oo"� '.'l'<;;e;�r">?�!f;l f.f>e,{il':l g,§3{y.� @�@,,c,@ �i12rf§:::,,\'Ye0 m'.1� ;m@.;.:}�8
0tn©27l @�c:;·18 ��r:::'l e:;,r;)g!4:m't� '.!;��" .::i�@;d' O(�t�C !;3)02.n:51.

Z5)8Qe<55(N) oo®:i1§@0 r.,)fil ey�·c:id�·Qoz;) !26JGG5 etit3(jm €i3 ®Q)�8m €lec:io �cl6:>Z5.>©m ®@ 
(<,� 03) @roz:iJ©e.l255 <'rt <53(325':i' &3 @@m8255 e)CC3 @alw'8m �:; e:le.1�25) €,[:) ®'�C�ego?:n e.)az:5:f @OO@W:it:f 
®·0. (� 03) 

NH? 

Br*Br 

Br 

----•-·-�-·-
- -. -· -· ··- . . .... -__ .., ___ ---- ----------·-·· .• . . . •
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Cl . ', ,.'J tic.;; ;,t'J��� A, n, C e:,;i,-; D c.'.)25:) i:):,_j• 0ll'Si 6(':d:.><:-V.1l6) i::i)(�·"-'•' •••. .:.: ciJifDt:i·i ,r.ilotQ 00 . 

. ,. ,, ;:; ,ri;:.,°' t'38c3DG:l cf.�1€.: M 8c11:'G·�-t1c.c.'.J l';:llJ2t.1 eic.>�. 

M ] 

I 
----·-------···-·•·•--· .·-·-·- .· 
D <> 

i V "'/ 
{ 1t���'=\�� �2.,J SJD�${.1° 05�) se)x, 

J 

.1 ·•.; I ,ll�t:11.� 

' ,1 ' 

;,illl! 

..... \,_,..: 

: . '.•· . 

+ 

l \. ! : 
V • .. , ·;:,·., : fN(l, 

f" l..--�--' 

(2) e,d� HNO;'t� 

l ( J ) W[{,,fjii, 

(3) �J:.tic..i t.•d�:1'�U..:!�• �8(,!, £55�'; 
(4) NH,10H/NH/:! 

V 
"'� 

l0e,;e1i 
y r·--· . -- l 

L-- --- .... J 
tt8�;...:.5 

l 
I { !) .t.1t::ls.;i r \S 

! :,,=t'Jtil NaOH ,-· -'!

4t 2JHP� \/ 
r B �;1 .,;;.He:i 
L._-u I e:::�,} _,, 'f 

1 �'t:l� H:S04 

Y( 
Lr·�- -l 

�_,.J 
�"t(� 

,a 
�r�)t;3 

<S> 
(;l- ;2�⇒� 

I �)t)� H;'!O. 
l 

... ., 

z:.;.» 
(E:b:J�;J t:5i 

t;:;1�:J) 

0 

·- ( l) �">lei�& 

!2) �.xi,y (}tf&5!;.,·fz,�o E.Sc-J �·� 
. f1) '-fI{l)H INi\iCI 
I (�-:jii,i �'(�,90) 
j i41 ·NH.) CO '. .. • "t i . J 

l' .,,,_,) -._-·-7 l X • •►. -.., I �:;_ �· ,, 
�G <:Pti� 

I !t�'.•'2� 
y 

<h;-,- _ •-'-,,..-⇒�1:·,16¢_►"'3�1e a.:;J 
:;y- ��� e!J� 
We 

i ,�

¥!]5 tl-.:A:;.:s:, 
l ll,1} 
,v -

Lr··· n-J·,
L ..... .1.. .. 

lfW<.:S 

t ;;;,�ys, H:;SO� 

\DJ 
\/ 
mr, 

Ap�i,i· Bc·B3, cl. C4 e�o') DcJ\, al�l A, B. C L'.,c,) I) C'(',;c,'.)t)('j ;;,,,;:JJ�ID �"',;.G-(l� i:.:,�le,\'..'.l5@/®�� 

0�. X t)J$e;�. 
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9. (a)

A1: CtiS

A2: Cu(OH)2

Aa: {Cu(NH3)4]2t 

J.\.4: [CuCl4J2-

81: Cr(OH)3

Eh: Na2CrQ4

83: Na2Cr2O1

. C2: [Mn(H2O)aJ2+

•• C3� Mn(OH)2

· C4: [MnCl4]2-

. D1: CaCO3

�· D2: cao 

,, th: Ca(OH)2

. '�)4: CaSO4

,Ds: Ca(HCQ3)2

(06)

(04) 

(04) 

(04) 

(06) 

(04) 

(04,)

(06) 

(04.\ e:}O�ti): Mn2+(aq) t,")@ G�� 02cl ,:,@.§:, ..

(04} 

(04;:

{06'.

(Ot·;

(Os.J 

(0''·

{04,} 

(e�� 06 X 4 + G�� 04 � 12 + e�1§ t)3 X 1) :

�): Cf.'e� 75

-.-•-- ------. ---··-----·-· 
02 - 6� §.:;:i:ia0 <� ��o ��:x3c}l lf.�.t:}. <c.<;ti::ie) §� - 2024 lqe>ea;-:1 eeoeG!� �,�4 i::;� �'.l� 40 
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I If i 

.'.u O g f) �,§ FeS
2 

5);;;;'.)� �rgi�3C:rl Cl-���i d:;r.,�1C,��:;, �-•;�·.;X:; ... ;: P."_ ... -.:-i t:'.;(.,.: 120 :d; 6:�3�;.�S!li;t�:JEJ 
·, \ :'.· 

= 137 + 32 + 6• = 233 g mol-1 

== 56 + 64 ,� 1:10 mol-1 

',, ,.i ,)0 • • 0.01 X 120 = 1.20 g 

1.20 =-· > iOO 
1.51) 

=!: ,•i

! F 
">:. t,J e,$680 20.0g Z;,) FeS2 9®o-€6c.8 = 20.0 x ..: - •1 J 

= 16.or 

I \,1 ,011 <fl &@�wnsfl51Z5) e:!ZNSfwc., ©-©i:.15)� �B�, 
:·;;�•,;,x5-aoe!lc> q�0 
I 1-':,1 §l ®�c 4 rol' BaS04 ®�e 8 zsf G® @�8 

FeS2 4 X 120 g BaS04 8 X 233 g (300 e-<t8 
8X 233 

FeS2 16 g BaSQ4 -·-x 16 g eoh e�@ 
4X120 

BaSQ4 8.l @@wworolSl:m dzsiroOc., = 62.13 g 
BaSO4 s3 e,5z:;l'o�o?.SJ@2:il e:fz.il;s!wc., = 31.13 g 

%i e,500::;)Z)c.:> "' 31.13 XI 00
62.13 

=50.1% 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(04) 

(9tb{i): e: � 25) 

{03) 

(63) 

(03) 

(03) 

(03) 

(03) 

(03) 

(04)
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�2Slc{e, 8,@,§6 01 
FeS2 4 mol -� H2S04 8 mol -➔ BaSQ4 8 mol 
C..')2:;)e) a86@D �;-.i ... : G �;, FeS2 d?.:Slz-!wu:, = 20.0 X � 

100 

_ :s1.13 lBaS04 (:)�e = -- mo 2:13 

JI,, s.016g 
• OOo/c % es80u!5>�<� "" ---:- X I o 

1t,g = 50.1% 

�26)<:f e, 8�§)0 02 

= 16.0 g 

FeS2 4 mol ➔ H2S04 8 m0l -➔ BaSO" 8 mol 
��!'.::l a8o8o 20.0g �) Fe�-2 e5�?SJwc:, "' 20.0 g x � 

100 

16.0 l F@S2 ®�"" = - mo, 
- . �..., 120 

= 16.0 g 

_,:;, � -�A t 
·� lt BaS04 w ©©�r..J'J:.:,, ,:;J�) l,:,� :nw,� "'

12
,_7 :" 2 mol x 233 g mol·1 

= 62.13 g 
BaS04 63 08ima,�:il!:if@n,: 1 e$?:S)?S][.)� = ; 1.13 g 

i,,, 
31.139 l' 

001 % c:;8E)v;:;):>.S)c,•. = -- i;_ : I ,o 62.13,q 
= 50.1% 

!}�')cf e, sg�� 03 
FeS2 4 mo] ➔ 1-12S04 8 ,.aol -➔ 8aS04 ,l mol 
<.82o.Je.> oa68c.l 20.0g !:(,) Fe�·i e8'2Sl�c::lc.5 "" 20.0 9 x -� 

100

16.0 l FeS2 ��r.., "" - mo • 'tlv 120 

""16.0 g 

16 = -x2mol 120 

::.<26.13 g 

31.13 H2504 83 a8z:;fo�:ii:Sl'®:m c:f?.5.l:isf@� = 
233 

mol x 98 g mol-1

""13.09 g 

-- ·---- . -· ......... ·-

(03) 
(03) 

(03) 
(03) 1 

(03); 
(03) 

(03) 
(04): 

(9b(ii): e�� 2� 

(03); 
(03)i:
(03''

(03,. 
(04)! 

{9b{ii): e�-'.\19 2f 

(03),. 
(03)!

(03); 

(03)( 
(03) 
(03) 
(04} 

(9b{ii): e�� 251 
________ .. ___ .
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• -� .. ,,.i £krl'w.i6.eme36 ctyi(:!,D:
• CO2 ero:J('.3� c-e§9@D �:,c.,2f,") @D 

° CO2 ro825lJIDo6 W80W 0z, q25)6
" ro3zf 5�C3 t>le35® ©©:fC� C,<!§�©0 �J.tl�) 0D

( �( )., r�1�d: 
•,,.,.,1,1 !,kfm:iu�c., re�e,J:i w:i025lo 2s.>6m wei::,Be l;)2ri'wm eoi..J ��?.Sf �:5Jmi:., :z,5G'0� CO2 Ql021 e,8Dl)lSlz:ic., 
,.,-,., � 

(10b(ii): e2;,1� 10) 

•1 i"\,l 1,f1��·3 � c+1B 5'.J6"e::,8.'?) <.r:)t)j :"t�VciO l:)!v�B �b� Oroa�.&3� Dt.:iiU$i$�f8(t;'l!iW 
1: ,·, .• ) f�@.�@::5$ c:c�i02>J��-

" f\J(J /�; , c_).)(jkl<n� Z08G'@:>25)::>:i'J25l 9b'CJJ0(";:):iJ0:i c06�:•.§'V a.:;sj:@c.'.l:i 0e0 t')Jc52S)al e5 0:il/Jo@.� @Z5>f.) 
,, i • :1 .. !Elr0.�� we;) q025'.l2)5)25l B,w 6�ai253,:·,) sDll (PAN. PBN) t3ac;08 
1 '•:�-)t;;;•,··.i'<_v,l:J'q �Pc�@Q)z;)� e)b"') 5t0(fl :.sky�� ��1fX' �ee.'lw8fil Z>l0�oc)2Sf @�qDc.'.leJ,���!b:,G.'.) 0E.'·' 

,,; .,.::1:�) '· •(.,'.il.�i�B.o.. cc� e);i�e:, cj:J�Cb 25)725)e:J25l tl©®m �iC9JC cf0C!il t:B1_�c.'.l <'>J{ll>'l
� , •,,:_>l(•) : J(•,Jl(.� q-,,g d&3m t):i�e-co::tc©d o:id�'IG:l)'}f5)'.)ti'5i.53Btc®Dal qfj ZiS:J6@Zi! %11:5� qae-c��5ts>� . 

: /:,i,; .... ,,.i :•�)F_m1..il�t�6 e,we: e)o�e©l"cc:cl ®�ed' <:.-©w �d @v

(02 x 8::.:: i:ci) 
(1 Ob(iii): e�� 2f!.) 

10(b): e�� ��-

Visit EDUHUB

https://eduhubsl.com


( C) (i) bi:'025) <t7Jmi3·V3) 9e:;t�:5i 2l2s.>0P.6B 33�bo<;Z)� @&) 0((25)@ 6·0 .

.-1.�'"JEJ� i2h.,,:i£36 .filde:ia�2;,�d� t,O:JV� ::S'JCfa.,') @c:J?0(1'-3 �@?.Stc:;iC� : : -/'i:.� '.,;')Qm:'.S'l. 

(04 

II. �e)roo�lS> B�:m£.6ve e;E:lo?J :@Ql.:J?.5:l:>6 de&ic:J253ID e,_o�o:'Sl@cl (active chemicai ingredient) m
�(:;:l25)25'J.

m. cium:ieJZSl �!::,'):J�B'l!Jc q€>o6'J �(5:Jl:SlO<J OC.,:>c.5�25) e3o�,Dt.-.'1:;.;l �,t,.o:mS®:!S:>e:l tld'@e@-�Q 66e--G
0'(!1()��©5J25:l:i ccj�J@:Jaew� e,l!)) <;lni:!l!Z)c.5 !:>,® tS:16ID25'.}.

�e,� -NaOH 

c:;t,z,wc., - 8@�001;5.)�ID (Phe:nolphthalein) 

d'�JJtme:\t;i eJ25'lJtilB t:le �0�. �;6�e%3, ck!'§_� ,;:,1;,, §P.Q_�e:;,9_�e:>o g@o-®iiD,S�'. qe)o<>2

(04] 

{04) 

eo. C:tx2) (Mml

�••' '!(3 �J�t)1.5:la) 
Gl,. ·:s-, <53-cle:.,O�c.:3 
@t ·58® 

HI. �-·l!.\}. �t:�i�J5 ei!t,) fj�- {!k�21i:...J (i,��Clt'(,�53 qt..,,�:_�; �·1.,•)5) t:,x;@OJl.)/,i,j �")@ 1!i)SZ.)!:7). 
G. atilf5 r.;;--;5i(j (Citronella oil)
" �°-<t itd ""�d 
8 ;:;)O!'i; -�-'@ �t.'(1 

Otc05 �'me • ©e56'53®c:>:>G 
�6-it @C • ZllL®e,'5 
t.110-it ®ti):>@ - %�e§e-��e 

*** 

-·---···---·-------·--.. --............ ,... . • • • .... ···-·. .. -· ... __ . ,-·---------·-----
02 .• 6�&J<5� e1�l3,::i ((:l$}{',5 �©9 c5�0Da1)! q>.®eY.J.1!5. ((': <:<,l.::l�) &owes - 2024 ht-&� ·t.:\<,f,,o;i�lJZS) �1.t:,.� !;)G: Eji:.i> 46

(02] 
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