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♦ eyrom efc:J25) o® <y@<::;cl@Q5&ll:5l 825) Ql1_u25') o&.JG-Cj ey@e;cl@Q5m oe:>;§325) CQcl,§3 ®80@ ©l:5)25) 0®025:i @8. 
♦ efC.:lZ5) VC ('fc:Jzs325) CfOc.; O~cS)J Q)e;oo25) gwo25) O JWZS) @~2:i) V25')@25) 

6Do@d Cf25Jl5)CJ©i5:l e,gz:ii63 ®80@ ©25)25:l cS)J eoc 25:i:is<!!foi:i) cp@c:55o~c.; @0. 

♦ a ® ey@e;cl@Q553Z5:l qc.;25)e)c CQ2:i"i63 ®Do@ G) 25)25) o®:i2S'.l Q)1_v2li 
tJVJ@d qoc.:ic.:i25:l' e:) ~c,)J Q)e;em:sf@25) ooc ,s-n;floZSJ Cf:J©OJO~(.j 
o®~- 6Do@c.; aoc 25:l1S®OZ5:l cp@c5:ie~c €11_ue)25) uo Cfc.32§325) qdc.:i <+8 @8. 

♦ c:i® Cy@(:;l:Sl@Q:Jz§3Z5) Cfc.325:lVC {@(DJ CQZ:55§ ®80@ G'J l':5)25) o@:>25) 
eso®:i-@lijvc) 25)1S®O@d @g:J@U'.)25) G) 2S)Zi) V1_UV 25) t)c) ooc 
w:is@o25) q:i@oio~c.; V1_eJ@0. o ~~e) es® ey@e;cl@Q:J&lZ5) qc.;25) 
q5)5z,i Zi) JS@o@d @gi@o:J25) G)25)25) V1_u ® Cf(.j25)@C3&l qoc.3 i!'iJD:i® 
0-e'.l. 8~~o 4 

75 



- :- _,_ 141-f + 6e ➔ 2cr3· + 7H,0 Lr,0 - · · 
- , 3 (H202 --t 2W + 0, + 2c) 

Cr,O\ _,_ 3H,02 + 8H' ➔ 2c2· + 302 + 7H,0 

::g:;_ic 2 

08. SO/' qCZS)(~c.:l 1!l1£lc.,'0 ~l~C 9~ l:l:lc5® @025:>d ro1Dc:iz:ii intil 
qomo/ q~0 El~ec.:l, 
(I) 1'11; (2) UCI; (3) SF, (S) Cll, 
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-<l> tf-~02:D, ew:f cr-c.:1 mc.:i?.:j) ®w:c od<~h~ 0 DDJ cr,d'eci' Qlm'Oz,--, 4cl 
o@J!tiizsl 25)@ r<Bo1'8 cildwmo, 1:n&3 cilmOznc.::cl 0 e;o oe;t5J:i) 6 @ cf~e:l @rod' lfc:325)0 Dti2d,:;ie3c.:; e/J. 

♦ gci'-©ii@d' o~rom q~ ow lfCJm v8m sF4 i:5Jcd cyi536 Bc.::d'c e:lti2d'm8CJ0eJ. 

F-S-F 
I\ 

F F 

@©B &251925:i rotilo/3. cJz:;ioo 113. 8 -@e:i:i ro iDiiil q~l-d e-D. 8/g!5JO 3 

09. HOBr &l uc:1E>25:i c:le ~w 001%5l w/3 8tB®E> @25:>Joo1zs,'c;n:i!, 
(I) tr e:iro OBr· (2) OW Q1lJ Br' (3) Ho• oro Br· (4) .HO" ooo Br" (5) Ir Cl<!> OBr' 

♦ HO+ w:i Br· 6e; 0m@CJW Gco!®D m® HOBr ewm cpZS)JuCJD uc:iu 2:nc.:: vc:i 8l:i2@e'.l. 

H--() Lt ➔ HO+ + Br-

♦ z,--,@:cl 0cl8am', @@:f®dDe;D 0£):i v~d e-5a~?:il:i8@c.::m' eywb 
&1tlm' 0-Br QJZ5)°025)c:i Br @~oD e;e5D:6)C.5 e;c.5 @25)JWF:i). 8~15JO 3 

10. 9fi ei1ro1ti3 e:t:iloalt3t:il e06iwz:ll' til~ts:1 HCI 0e ~06iw ts:1625:> e~- G®® f;J0~c:i 01e'l90 NH,OH @@251 tsJo(:S'@t:il tslb uE>, q0156i 01001~8 ~o0~c:iz:ii e18l~. @®® ~o06'Gw25l' e,zs,' Gt;,Joc)ozs,' o@m 11 ,S BEfo@ !:il@ BE> 9fi 01ro1til q0cl@Gtowcl e18l6,. ~oel6'Gd ~§6 @t;,JoE>CJ, e,~w 
Ba(Oll)i C'.l@m 86w@ ZSJ@ uE> ~ 8G 01001til qe:Jd@(:S'oc:id e1Cll6i. @®® 
c0-0nc:i 0251<3'251, 
(I) Z n CJ, (2) AIC'3 (3) MgSO, (4) ZnSO; (5) NaAIO, 

♦ 7.nc• . Nf-110 1-1 o @((l) 9f;O:>D, Zn(OHh qtlcl@iieic:i o:i~m@m 6c:i 
8le3gci NH4OJ-I l:i2G ~c:iu q0c5~ fZn(NH,)~J'- Qle)D eio"i@eJ. 

ZnSO
4 -1- 2NH4OH ➔ Zn(OH)z t + (N H4),S04 

Zn(Ol-1)~ + iJNl-l3(aq) ➔ fZ.n(Nl-!; )4)2- (nq) + 201-1 · 
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(5) 43 

== X + 35.5 

= 2x + 96 

\ K l ➔ 
~ ~1,S0, 
2 • 

l inol 
I 11101 ➔ -

0 2 
l (2x+ 96) g == (x + 43) g 

(x - 35 .5 ) g ➔ -

5g ➔ 6g---0 

,, 
x+35 .5 . I . 

'--"/ x+43 6 / ,,....._ 
1 

'--.,/ 

X 27 

12. A. B !!)) C Cl1t) ~II.OH o®m qDcl@iio e@J @~2)') !5l1clJc.'.l2)') ~Z5):§. &®® 
qfJcle:io E)illgo ~H,Oll ~ ~E)~ci @tl. A, B eoJ C 01t3@d. 
(I J Cu'' . ~i". er'· (2) Cu'·. ~i". Al'' (3) Zn2+,cu2

·, Ni
2
+ 

(4) Zn ' ",Cu'·. er'· (5) Ag', zn2
• • All+ 

-~ Zn '·. Cu'' til J N,r q Cl25'.l NH,OH o ®rc.c:> 8@e0cd Zn(OH)2, C11(0ll )2 ,m 
'-.! ,(OHh (J e)!:i')eic e @)e{ t,® IJ0cleGto Si5g::5 NH,OH 15.!(3 (;J8~c.:ie5 

B@,~Dc:d Zn(NH,J/. Cu(NHiJ/ en, Ni(NH1)r,2' (:;~JG<. 
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(2) 20.00 (3) 25.00 (4) 30.00 (5) 40.00 

-$- B@Z5'JJd'l:5)~;:s! <;c5c.i1:i)C.'.\ cr i&lBD Oo)!5) 

C31:ii®JJ(3i5JJe<. gtil@C.'.l) ~@gb'~ f: 0 e q:d::i 

NaOH + HC I ➔ NaCl + H20 

Na2COi + HCI ➔ Na HCOi + H20 

NaOH : Na CO ""~ 2 3 ""8 C Cf'i)ons)C.'.l , : 2 @15255 

B@mJdi::;icJZ5J' tti6'le3o NaOH C~J825l e3® 
e;~ro3 Dic:JfJ H Cl e5®Jel 

15 x ~ 

Na2C03, NaHC03 @00 o!:i$e'.l® 

(:j~cr.JJ 01c:.it;? HCI o6®J0 

-$- @®mes' ®@bmo <;c5rs.2:ilc:.i cntilBD 
qmwe;cl&D Ci@li!. 

NaOH + HCI ➔ NaCl + 1-J2o 
Na2COi + 2HCI ➔ 2NaCI + 1-120 + CO2 

3 

5 cm 3 

15 cm3 
• 5 cm3 

10cm3 

-$- Na2CO) o©m @c:.iJt35®D 8@25lJ0!5'l(sm ~l:5anS)(j G,5l5u 0®2,-j 

@<;tQ..;!f,ic.32:il HCI g®Jei'ic:.icl e®iilcl ®@c:52556 ~l:5a:izsic.'.l cntii5() ~,<..'.l@tJ. 

e@iilc (!)@lfojd qiiil5o 

NaOH e,<;JBm v®D quroJ:J HCI e.,6©J~ 5 cm' 

1'-'a:C03 e,~J825l e5®D q 0C>JXl HCI ti6®Jc, 10 x 2 
20 cm 3 

q,0rs.u @6 HCI o6@hv 20 + 5 
25cm' 

79 



300 g 

300 
- X 
1000 

180 g 

540 - I 80 
360 g 

600 

I dm·1 H2SO, 125 cm' @~ til~ 5a 
!< II, rnnl dm·' \HOH 125 rm' l!JJ 0.1 mo @ "' 
.,. .• @)~ e, Z)JCJ 

c ieclm p f)eiied qt:loCJ2 qo2l:l C 
7
: , 4 O 15 (5) 0.30 

( I ) 0.0375 (2) 0,0625 (3) 0,08 ., ( ) , 

2NnOH + 

, .:: .:;,.J -,- ' ::J ~ X 125 
-,,- ,o - --- !000 
!,_(: 

:..x_ .. ~c::;C: 

H1SO, ..­

~ x 125 
l 000 

~ x 125 
1000 

02 
- x 12s 
1000 

\ anll · H,SO, s £l~C.::l !:llu15l ~~C q~OJt:ilc.5 2 : I @itl'5i 0.2 1110! dm·) 

•, :,r)H 12,cm' ::::©d,~0w~ © O.lmol dm·3 H2SO, 125cm3 d e©m g i:'il@c.'.lJ 

·::,.:,'.:. s5gc.:::51 ~ SBe!Zil G,165 0 15ll0 5. Ot©\15) 1:5(3 0c:Jzri Na1SO, 

;:.: i .C.i:::-' lf~:::.) t--?ec.5~ ot-61. 

Nn,SO, - 2Na· + 
0.1 

i OOO x 125 
0,1 

- X 125 X 2 
1000 

l~ X 125 X zj 
1000 

0.0375 mo! 

80 

so,'· 
,, 1 

_,._ )' 125 
1000 

0.1 + -- X 125 
1000 

2002 /IJ 

16. o.nm c::1~.nzrl d@cj613D Dem ~ ®15) 
00 

eg,rof, ® PH qmc.:i @ozrl0/3 c,? 
(I) AICb (2) l·ICI (3) PU, I~) \1gClz 15) N~LCI 

HCI gcilc q®cc.'.ltil, {'.lc.:J e::®gti~ec.::~ ae;c.:J i;1!,,-'!lii~~ o~015)CJ o 
o v til. 

I-IC!+ 1-IiO ➔ Ci"(aq) .,. f-1
3
0' (aqJ 

ci~c.:i t;JV~CJ ~mJ cp®{stsic.s. 

PCh VG d<35E)e~~15)c:J oo:il:ll c~c.:i 

PCl;(aq) + H1O ({) ~ H,PO,(aq) + HCl/aq) 

eyrom de,5€l@OC,15)@c.'.Jzrl H1PO, o:iJ HCI c.o~ ~Sc =:1,;; ~::51 ~~d d{s:.:; 
t;JV-@iiCJ ij!J®G1:ilc:J. 

¾ NH,CI ci{sc:J t;J0~@~ e:i®gt5-@iiiec:Jzrl NH; CQ::51 10] ff e..:z:n fjf;,c) 

5 ec:;Dm c.:i o o 0til. NH; {J'CJ15) cce)~e~015)c.:c) rno:5':1-:.: O@®::s-i f J~wo 
cp®{31:ll@El. 

N H,Cl,s, -> NH;(aq) + er (aq) 

NH;(aq) + H,O (/) .. ,-2 NH,OH(aq ) + H"(aq) 

NH,OH f;iilG ro@®Gzsf cil1e)zrl ~JE;.:Sed 0 1-1· ec.:::,, e!J:!1f~c:icl ~DJ 
H• cfc:JID e:lJ25J·~~CJ &ttJc.'.l. 

-z- @e:iro qc.,25) C3t(32:jleJD IA t:ieJ II,\ ::rii6Ded cscfa t;'c.:l::n 
cse,tl~etli~ z:nc..'.lu 5)J(j15)(J @15))05. 

.:.V- MgCI, &3 Mg1
•. II A 1:i)J~D@d ecfa ~:.:::,,..::i i:l,El::5l' 6~ 

dc:Bued\~ 25)c:Jc} WJ(:515)(.'j ©:5':l:>e.5. 

MgCl,1s) + aq ..... Mg1·(aq) T 2Cl"(aq) 

Mg1·(aq ) + H,O(/) -, g6'3~<..'.lJ;:;:si ::,1i::si. 

MgCli ciac.:i t;JC/&©di; ~lg1'( aq ) ~ ] Cl"(aq ) t;'Q:5':I 0(3:::J cici(3Z5Jc,'.l E) 

,::,0v.id e:i063. t;JE, ,;;i;,e,5 0;1eb13. 

';, /\i . (aq ) (J>CJZil cictle)ee9~::,1c=c) ~)J ci::5)Cj ue~bl q.i®c::si ~Je)~ Gf.JJ©<­

A ICli(s) + aq -> A l(H,O\, '· (aq) T Cl" (aq) 

~ .;Jti,~ i\ lCI, ~G ci(§t.:l ~h~ee,5::,--j <310@15) e::ciG q,~@~CJ® qmn 

11\lt l 1,n ),, j" c,ro!:ll (J'J!:i>Jdt:iD de3eJE)e(9~t,) c.'.l e3 q J®C::;i p9~,:jz:;f C3J(,l3. 

IA l(ll10 ),,J" taq ) + H10(/) ~ [i\l(Oll)( l·l iO)_.( (aq) + H,O' (aq) 

c;wi© o foi i:,ic,0'cl(, C~J8t>, !;Jtl<llii elG pH (J'(l)c.:J cp!il(31:il t;Je.i<eme:lG pH 

[fu)c.'.lc) t,,e)J Cll Bc.:i. agti,ld 4 
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2 mol 

2 
- mol 
5 

0.4 mol 

Pb· ' ~,1u :;,io.i@CJ&1 c::~~}25) (fG'3'l!5]1::il BCJQJ@ 2:il(O qc.,25) ve 15)'2}::;) HCI 
1 ;:..,6 l.'!Jt-coeb. Pb1 . . HCI e®iw 8£ 01ro1£l PbCli c:'.lJ~/3. 

ii.) ::£::1 ::i1XI§ oiD (J'VdeGiew:::il GivJet,2lie2l5 Sb;. qc.'.l:5l 6'0. (Sb1S, • 
r.:,r 

·::\ :.(:I 
,,,:-, l!-~-=i!' ~, ,,c;;~Cc W.:;;; o~"'' qtl),@zfitll oo,CJznCJ Bt.:'.iMJo e5::sfo,-en, 

~c >:.h.ei t·i 5.,C!-~ emr,,::u53 Gt2E., I Ele1l"iID) 
,1, n 11 ,· · l.'w::., ~18~t-Ccl (HCI qtloCQ) 6Gc.'.l d2:ili:;J t:"J~;; Bel 
2/;.: :.,f d SbOCI m 13iOCI e,,c tib 01ro16l q0?.Siel!Jo (3rvJ@{ 
:_;.'.'Cc-..!. ct::• d (S'.::11!l(iii 3 &; c @1e~de:i Sb3' (fc.:J 25) 0fJ. B@u2u !. 
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20. 25' C ci:!~m0c.'.lt:ll ~ isJJ I 05 Pa 8f)moo ~ &.ioed d3&ieDzs! 2 I % 
(:)i;if/3ozs! c;,E). @®® D31ll@c.'.l~ 10 ml o® cri6'~&;_ @ I ml "dU'.J 
o®8f)l5)c.'.) tl>Om c~. @®® o®8e'.llll Eiose~ &:n8~&3 lpc>G,1tl> 8EJ25) c.'J 
( Pa i'.1tl>tl> 0~m') 

(I) 1.0 X IOJ (2) 2.1 X IOJ (3) 2.1 X 105 (4) 1.0 X ID6 (5) 21 X 10· 

-<1r @QhBG mc.'.l@□CJ q~& ci~d[. ..: i3...:::1 ., ,. ::5~ iS. Ei!:l::,,~-· 
g63@e1®t::, c:!®,25:10,B:::il@ll. e i!:5:l " c>:ieid• • :'53 •:::if " - 5~-- 10 
lQ~c.'.l;§w ()'~ 2:ilO~ Bu 8Dm.:::c 10~ :~~:.; ;_';,.,:.:i ~:;; ;m®-: ::::i • J l ...._, - -' _,, l '""""-" t: _ . '-' ...., .__ 
IO _m ?.Si e'.l® c:,id~m6ec.'.l~@ Im ' ~ ::::ii:.J ::lS:J::5:1...: ::::,E ~-=, c53 5 :J:;)c.::, 
IO ' Pa BD I 0° Pa e,z:ie:, e.,155--5 ::?~.:.s. :::::...: cr~S ::.J9 ::§)w'Q,e3 q,:-d0J 

@~1'.il t:)~cl}J 6 '1lJ8(:! ::53c.'.l©e:.:::ii c1ea::5:1 ::5lcJ:51.::, ._j 0-..c,~, ..J-!Ei:5:l:..:i ::,,,:; 
@e:i::iil3c:i cl}f5\c:J. 

r,v, 
10' Pa , !Om ; 

P, 

I': 

10 5Pa ~ I O 1113 

I rnJ 

10° /'a 

::.,J::,,03 e:io@J&c!::i-i ~::,,-{§::bi 21% quo(J) iili:'Jz,-j e..i ,c.'.l@e'.l 
8[:~,0w:5l 21 % c:l:;;) ~:si!::li::foive c?Jolibl 6f);,<..'.) @el ~ 

C:Jd.:35~) e.Jt:i@El ~z:i8ci155Sl q,o0~ 8D::5lw = I~ 10'· ·, 21 % 

= 2.1, 1o' Pa 

2 I. 2~ C Z 5t.ljtl1 d c:iJo tl!Sl @!Sl:il!l C3~!Slr.si c:i,i;roJ c:i® ®15l @1:ilfo 5. CDJ. i:il . 
(I•:· ,.,11 ) qmc.,w 011J15l?. CH15l . 

.-\ I A'' (aq) II 1' (aq) / B 
C / c1· (:HJ) ' ll 1'(a11J / ll 

E'c,11 = 1.8 V 
E\ ,11 = 2.7 V 

83 

-I 



~ f!J' ~08 N Al• (aq) ,m cl• (aq) / C c.:lz;) 

1?@ezsleQ:IE:l vellrl o@25°!B25) @2:il:f®@d 5 .(J)J.ol 
o.9v 5c.:i 8 is.i @0 0 10J1~eJc.'.l. B~m oe:iJc.:im!:i) 

0g~@d A o <i,wel2l1 C 8&30 2>1 Gilitlm 
®d8;:;ioc.ic.:i llc.:i 9t:l'ietii C ©tl. c'.la}ieJZl) c 

q,,eel:D'eQ1Dc.'.i e:,a<!$ eel 

: . 7 1· 

Zn 

Z"SO,faq) ~tiJ Zn /'\ cu 
z"s0,1,,1 tri~cttd MO,(,q) 

(a) 
(b) 

, f ll j / nCu 
ZnlsO, (:iqJ~ CuSO~ (aq) 

(c) 

Zn (~ Cu w 
(d) 

Cu SO~ (aq) 

8-1 

c,@memm~ ol,wl'l 
qmed:ro ~®clc.? 
(I) (a) ,m(h) 

2002 /I/ 

(4) (d) coo (t) 
(2) (hJ ,m (t) 

(5) fc) i:-,., ft) 
(J) (a )"" (t) 

Zn (SJ ~ Zn1
• (aq) ·• 2e 

(b) Zn g,iee:;cl@Q:ie)c.5::;, <l:>J Cu G)<;.·r· d @C:.,~"'.1..·•...-f - =>- ~ -• _ ;,_ ,, < " -~-. _; 
~ 1....., ,_, J - --✓ ...... v._.._.,\_, _._. _ ..; ~ ..; ...1Q .1\.!.l"O 

o©6lmw2:ild tile @. ~@GdeQ:iD &~:::;i:::.1 ewe~ 0 3a'°;'_-iQ:::1@ 5 ;::_ 
o;:si 6;:si 9ee3zsi09J'DE-e3 ee.i::;b -&::;)?-~~, ~-> • - ? .- ~ ,-J.1-c= - \.... --.J-'~ .JJ ......._ _, l '-' - 1..jJ _, ~i..J :.J.J 

@25)Je)25) @1:i):fozc.:i gtil@c.:i1E-::si BrG€. • • ~ 

Zn (s) + Cui.(aq) -> Zn' · (aq ) + Cu(s) 

(c ) Zn q,>@e:;cles:iDc.:i WJ Cu Cgl@(3::si@fd[,._: G:, ::sk, =~~::n G(O:si c:;:.::,' 

O?.:il g,i@Gcl@Q:iD i:;;ic ow::;i :::~~,::;i t=<?-::i5:::;i::::) j ::~~-

!'.n (5) ~ Z 112• (aq) + 2e 

Cu (s) ~ Cu'· (aq ) + 2e 

(el l o w11·@ gtil;@c:;Je.,d 8 £:@8. t::1~ ~e:::)::;i1;:.,~::j :i:,J '" ::nJwt3. 

q-(0 25);/e)@~ - Zn (si -> Zn" 1a,j) - 2e 
.3\i •,:'15liDec..J?, - cu=·(aq J - 2~ _,. Cu(sl 

o :.:," fa g63@GJt-:::il Zn (sl .. c u=-1 aq) - • zn=- 1aq) - Cu(s) 

(c I Zn tl~),jtll Je:JJt.:i :53::;:, 09.±:7,e,J Cu 0 0,1Df:::,-j eSJD::,, B1u:::,i Zn .:,[bi 
C. u" C',:l::i1 5ddJ::,:::,,(j ::siJ5 . 

/ 11 1, ) r L'11SO, (aq ) -> LnSO, (aq) r Cu(s) 

23. c,roei) ei~roi:,i O'JJCl dc:iJc.n1'3z:i1 ~cl01 KJ mor
1 

c11:SJz:si E)Bzsi ~ cn m. 
,, ~, (~l ro c;iBd 01:>10J1eBc:i = ·876 
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-464 
c,'/5ii5ne00 

® c:ioc!l' -lBo 
-293 

.\ g· (cl 6l c.,~ !ll dC!5l cJ'/5i!lllu 
. ) &', c:i~®!ll Cl 

.c E) I (~ . I (aQ) Agl (s) e,ec%'.lo.> !; ~c.:i e:i~~ .\ol (~) + nq ~ Ag...J -"01060 e):5l . ~ 6@CJZ>J Z)J (325i 
"'~ ~@!Sl6Bo K.I mor1 o!:il!Sl D (4)-1633 (5) +1633 @0. l!)@!ll t,Z5J!lliC (3) -1 I 9 c., (2) +119 

(1 )+238 ~ Agl(aq) [Ag•(aq) + r(aq)] 

,'lgl(<) + aq / 

\ / (-464) +(-293) Kj mor1 
.,_ 876 kJ mol'I \ 

Ag(gl + Hg) 

Ml 
+ 876 _ 464 - 293 
+ I 19 kl 11101 

_J,:--, clz:nl5lOJ gtil~c.'.l00zsi e:i~10J 353 K ~ .i. z:;, an e,®alz"w 24. I' !!lJ Q gtil':icJ!S) e<; 15!!)) Ollll5l ~ q1!5l, c @J(l)!D o6zsie6,J!D©z:;i <; iS3 o®rot:i:> qJ6@C02Sl giil@c.'.lJ p 63 qJ6®roz:;i Q qJ @tlcnc.:J! 
...Jr ..c.c.,/ ClJl5iG~c.,/ ow,,,= J mol dm"3 111inite·1 

mol dm·3 
mol dm· J.74 x IU·' JJ x I ff' 2.5 X 10•l 

.J 5 0 X 10·2 J,48 X 10·; 3.2 x IO . . _ ·l 8. 70 x 1()-{' 1.6 X 10·> 2., X (0 
gtil~cJJf) O~!!lJ q<;J~ @0ID e,Sz:;,d~c., E>~@d 

(I ) @0 CDO OC ii'! (2) @0mc.'.l oc IQI 
(3) @0CDO oc IP! IQ! (4) @0mc.'.l oc !Pl IOl' 
(5) @0 Cllc.'.l oc 11'1' IQI 

P &l eee n G(SO~ Q 6 eec m eco~ O C l:il~ . 

GD~~:.: = kl I']" IQ]"' 

~~C.<> ..:l ::o~~)d t.~t:i Cyb)i:;J o®r.;iueoc.'Ju qJ@<m0c.n ,i 
I 7~ , 10·· = k !32, 10·)1" [2.5, 10·1]"• .... .... (1) 
3 48 ' 10·' = k !] 2' 10·'1' 15 ,, J0.2] "' . . . . ....... (2) 

· I I )1(2) 
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1.74 ,. 10·1 = k 13.2 , If( I' 12.5 , Irr't" 
8. 7 , Io'• = k I 1.6 / Hr'1• [2 5 , 1((11 "' 
( 3 )/(4) 2 = 121' 

= I ~;.:~c.:. 
-$-- o {J'2Dt1 g Bl~ClJ@D @8(,, e::.~oo~:.: , 

eD~0c:: = k IP! {01'' 
k 253r.:Jm @1E3m, eomc:: a:. [Pl (QI 

-$-- 8 ~z:sJ6 3 

(3) 

Ol!l!ll ~ (fltiJ <;z:rll:ll q o!:!l 25 O!!l 26 Qci!lll e<',J!il !DO o!J@mu8. 

2002 \\I 

eJ::I) UJ8 @c @c.:i?:il A t111:,e. ~ ::i&:::5 t:.11,: oc:~c.:i;::i B ~~Ei<; c m:;itc,i:;i eD. @®® VJ8 aea @<;::;) ® oo® c~..zs::rle.~..'! c&5. ,\ €.JE@O ee:.z:rli:siE:lc.:i B VJ8C5'El c::i15li:sicic.:iec.:ii:rl aD?Si e5. B :..;ge!J E.IJc ~C::.=i:i etc,c.:i. A uieeo eJl'Jm ®wr.Z5'lr; @Ek1c:: G@i:rl e~q-!Sc.:~ e!J. r\ :-1~e!) eD1l'lo = 1000 Pa 

25. B E>J~@e) 8El15lc., kPa D('3is:i. 
(1) 4000 (2) 2000 (3) 1000 

1 -PY = - mN C2 
3 

(-t) 500 (5) 250 

111 c.'.l"" foLl ffein6z:il d::;):::rl2~ ~ :::ri e:ild ~ ;.:::;,1 En~ q ~ CN!lii1l'l etl. 
"t:l c.._ .,. ~ 

- e_ c_ 000 mN c.:i<t_? EiJee~ d!:S' :::;50c:i e!J. 

c 3PV mN V - = d - = -mN V mN d 

C2 3P 
= -

d 

•s,:;"'2.:f>c.::::i @iel1:>i 

cz 
6 2 c.~ 

3PB 3PA 2-
dn d,1 

Pu 2PA 

da dA 

Pu 2P,1 
d11 ~ 2d,, 6>1e'lzii 

Zcl,1 d,1 
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l'V 

4 sgi:;io s 

nRT 

PV 

RT 

Pa 
~,,. 
~ ' 1000 kP, 
4000 kf, 

: 4 

cl g'd EJc cisfr~6ic.'.l!:i.1' @25)J025'!e25'! 1:j2®d<;? 
27. oe:irn ~ qrtil ~1 EJ[3zs! C @ !Sl c:!,, dc:lJc.'.l253z:D 0 @25)JC.'3'025'.ld 

(J) e,cl@g'dt:il, gtiJ®c.,:iEJ qEJc:lJzne ~ ~ 

D oEJffl. 
(2) ccledd!Slc.'lzrl &l ®c.'lJEl 5@C2'ir::il r;,t). 

(3) ccle~d!Sl, g6l®c.,:iEJi:;i il)J o®aJmw clmr::iltdB @025)C'.l q~ 

t:ildB. 
(4) e,cleg'dt:il, g6l@c.'lJEJ!Slcl 5t:ilCO ®Jl5©c.'.l!:i.1' Ci7>J @<;El. 
(5) e,oisg'd!Sl, g6l@c.'lJEl!Sl o®c= m!:i.1'£3 i7>JWz:ilc.'.l q~ z:;,dEl. 

$- c:,d eddz::i § @151 g6igc:llDl:ll tJ~c.:im cs;iz:;i6k:i lf8 1:ile:<; 0,)25:l 961:@c.'.lJG E) 

o::--!~ieB ~ t.J15lto q;:) e mJeD. 8g15J6 3 

28. oe:,i:ll ~rd@015l iil~qElc.'lEl qr::ileozs!, 

(i) ?:ilJ09B1:sd:5c.:i El15l (ii)i:odd<;J® @15lJ®ttil e:iro 

(iii) qJ!SlC15l @19qDoc5tsi66i@d ocoz:si' El15l, QJ~q0o0c., 1:j2®cl<;? 

(l) 15lOOcjz;i (2) @OJ~Oocll5 (3) @OJ~0/325)8c' z:si6'e:fd8f;) 
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(5) Elcz::.iini3cl !Slf: dallJ 

PVC. cfJ1:ilGm @b'o1c., QJ· - B 
20 11 , 37 • c:fl5'l@d ..i !9 .4(:): ?.:llc.:iz;i ti;:;) q;:;,6 1:ilJO 9 .5zsiJcic.'.l @D. 

. g 0 ~~ci iucwl5). o~~u 3 

29. 1co~lltCIICl2 B~cil~ 0 153010'(; gi:;iomc.:i e:JZiie-2:Ji 01l)tll o~ooz:;i 60J8w 
1:j2®z;,i<; . 

(1) 6&3 <;Jc.'JZ.:i) a>mwl:l:l e ro c:iroeo9d cJmwl:l:l o®~l:il' (tlz:n. 

(
2

) cl&3 IUPAC 25)J@c.'J pentamminechlorocobalt(II) chloride et:J. 
(3) cl@ <;Jc.'lt:l), eroeo90 1l)J qc:,1531:i) cJmwm e111:Jl. 

(4) cl@ IUPAC tno®c:, pentamminechlorocobalt(IIIJ dichloride et:J. 
(5) clc.'l, O~C.'J AgNO, c:i®tm qEJl:il'e~oc:il:il' @tnJ@~/3. 

[Co(NH:;)sCl]Cl2 

Cl 

H3N~ 1 / NH3 

/ Co Cl2 

H3N I "----NH3 

NH3 

-$- NH , &l N ®l5l8 02:i)e:Jci ®@Gl:il'@9:b1 81.DCc.'.l Co'- qc.,z,1eo&l &ld d ::ilJ :l!lz:;i 

i:JGD C:;ElJ?,@®m <;Jc.:i25l @z,iCJm =:iJ~S. 

-$ c1- qcJ25'.lc.:i~ 0,l1l'.ll5l cf31:llJvc.:iu© Co'· qc.:im.:.5 :::i®ce:-i ~J(j1:Sl @::s:iw15)c.:iCT1' e:iJ~/3. 

-$- NH , B N- H Elmwm 00; t'.loedeE). 

lCo(Nll1J.sCI( e:io&lt:5~ qc.:iz,,(j oJJ ff C:-(jlSJ <'l!C'l0 cftbl&l:55 qc.:itl1:\) 

6)3:l'C);:51 &eJ. @®@(3t'.l qc.:ii§be:, @i~ qi£ ff qc.:i25l AgNO, e:i®cm AgCI 

q1Sd0fstuc.~ e:;@J 0 ~13. 

-$- IUPi\C blJ@c.'.l pentaarnrninc:chloridocobalt{llll chloride @0 . 8@::,;id 3 

30. t:)1,,tl) t, ,l:il'e025) OoC.'3'c.'.l:iClJ lfi::il®Om !:\)®!Si qJ®8!Sl d~c.:i ®JW.l'.lG'C5 ~ 11,s 
{.")i!!}G) g63®wJ !SlO, clc08m 6!Sl!Si eco OCC'lt:5 @l:i)JOJ1c81c? 
(I) Ft'CIJ (2) NaJAsO, (J) NaAsO, (4) K,CrO, (5) NH2SO, 

I ) 

2) 

2FcCI; + 1-1,s ➔ 2FcCI, + S + 2HCI 
3 z,, :;,J,;;i HCI vem cp@e1:\) ;:;idm C~ q, e:,emcl {As0-1 -) (J'c.'.l'5l 

O V efocJisf dw 25)0 eJc.'.l 152/§m H2S §§c15)c.:i 25:l/:: @0;Jt;i OcJ {fJe:J25)8[J 
' 
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_ H = 3x / ...., H = - y 
I 

3C02(g) • 3H20(g) 

.'.lH = Jx - ) kJ mor I 

90 

2002 111 

?H R RH2 
32. H2C-CH2-C-C-CH2-CH3 c.:i:;i c::oec.:b~•c IUPAC ::;-n=,:.: :..~ec! 

( I) 4-ethyl-3-oxopent-4-en- l-ol 
(2) 2-ethyl-5-hydroxy-3-oxo-pcnt-l-ene 
(3) 4-ethyl-1- hydroxypent-4-en-3-one 
(4) 2-cthyl-5- hydroxypent-1-en-3-one 
(5) 2-ethyl-1-ene-5 hydroxy-3-pcntanone 

-OH ,m >C:Q 2::ilJ~D qt51525l' g~iilt5JJ e9isG·d G;?SJ(S;::;i 8&:,, 153@iil25J@15) >C:Q 2::ilJ~E:lc.'J @0. 6iil1525"l' gOn:n gc.:,:::,:ne ::i!J-!S[;c.: e>25J@15) >C:Q ::ilJdtlc.:i @0. >C:Q ::DJ~Dc: ::i,J t~d:.- 3::5"iC251~ e~o..!2 ~(l)@ 2::i1Jiil25°l' ~J®c.:i gwnn 2::i1Jiil25°i ~J®c.:i @0. >C: Q ':::i, ~!JG'(.jaJ :si1::J::;ic.::6 q0® cf0 1Slc.:i G1@iilm @cl gwn:n i:s,JiiJ25l' ~:i@c.: ~,::i15lc.: :xi::55::;,. ~~ {5m0 iil25°l'w25"lc.:i0~ lfel® cfo1S)(.'Jz:;i c1e2ilm i!hc5crid e::m6J.J:5l i:~8. 1 

OH O CH2 
sl , i 11 2 11 

H2C-CH 2-C-C-CH2-CH
3 

I. 15lJ® @Gc.:i 

gwJ15) 2SlJi'il25°i ~J®@c.'J@ i:s,JiiJ25°i oo@h~ Cil~::5) 5 isl. :m(!) ~cc.:i pent @D. 

2. iiJ::,JOm dt:ieme.iCJ 
1 o,J 2 i:s,Jiil15l' oo®J~ qmo 1515:ie; cl::5J0 ::,,~:53. :::c:i 1-en 0 8 . 

3. gwn5l @C5J2SlJ5 1:ilJ~Dw 
g wJ15) ®c.:iJi:s,15 ::llJ~E:lc., 3 t:, ::5) ::;)J:.,::5)0c.:&l 8&108. cu }---One e0. 

4. mer,~ wlJ~E:l 
2 t., ::,1 ::;,J@251ec.,53 -CH2CH3 :5lJ~t:lu::ii £30cl. ow 2-ethyl eco 
:5i@ 25)08. 5 .:J ::>1 ::ilJiilti1<5'c:i53 8630 - OH :ilJ6Jt:lc::d 5-hydroxy 0c~ 15)~ ;::;iu8. eyo§B q'15lJOJ~ 6~0vc cf=t:) t! O!:ild !SJ@ 50 2-
ethyl- 5- hydrm,·y e0. 

5. t:Jc,-:, .:l ll!l©(.j ::5)@ 

2- cthyl- 5-hydroxypent- 1- en-3---one 
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OH 
OH 

6 
srydyBr 

¥ Br 

(1) ~ 2CI (2) 

,,->H 
----1/ \, 
H-C-H + Cl 

I 
H 

H 
I 

H-C-Ci 
I 
H 

(3) 

H 
I 

,, 
... ·1• ~... • 

H- C-H + Cl 

I 
H 

H 
I 

H-C' + HCI 

I 
H 

/4) 

H 

I 
H-C' + c1i..c1 

I 
H 

H 

I 
H-C-CI + 

I 
H 

d 
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H 

(5) H 
I . H 

- C- H ~ 

I Ci - CJ H-r + HCI + Cl 
H 

(a) (CHj hC=CHCH,CH. . , (bJ 

a 
(dl 

I 
H 

l;'J H1 

~ CH- CH=CH2 

~ 

CH, (c) ~=CHCH-

;J 
Br 

CH -CH­

CH,-CH:- lH-CH2-~CH; 
CH-I _, 

(e) CH3CH=CHCHCH1 

( I ) (a).(b)1m(c) 

(-1) (a). (c)a)J(d) 
(2) (b). (c) ~J (d ) 

(5) (b ). (C) ~ J ( ~ ) 

(b) 

NH-ul . H-CH=CH, 
. 

I 
/? 

(3 ) (c). (d) :!lJ (c) 

0 b cJvG'wju1 0w53 " c~&:::,i eo:si~J q163 :i1Jolb')(j, qe;i<?l@63::ll !:ilJ@zrl 
wJ~ i ~.::.,5" i:l1~:::>1 e®@ eio0wjc£1(j g:;iJc;i e;it?)J~w5!:ile-iJe.i @~::rlD8. 

<t, ~- 1>) 1 c t:Joe...:iJcn--, ci-cJ®63!ll e:i®JtlwllZSl!:llJ eozrlt:.'.3. (tfr.J@&l=l 
c:-,~icwtb,:ilJt- 8~r.i.; D-(5~0 a ::.1Jo020 Cj~~1J 200-1 · 19 _Ei~ sci~= lil 
2~v<,low Bc-1:>i:i~.J 8§~J 5 
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N"llH, 
--+ B 

"l 
'-....__.,, ,,. I......__CHC i.J:t 

I 
OH 

sgeEic:i ,\ 

A H 

CH,OH 

Q,, (4) 

'V'-c,,,cH, 
I ii OH 0 

COOH CHpH 

Cl"", 0 " c,,, ' 
II I 
0 OH 

(5) 

<?· w 1i-:.cr,O· ®8::rl oi6§t:ll @D:soJO l:i)Je.CJCJ - CHO @t)c) ®zsfB::il00iiCJ ® 
- • - , • Cl 

::;..; :::>tif,Ood 0::1e:::ioo;ec.:i:rl -COOH ::i)J~CJCJ @t)c) 00) G'<:J, 

~ ~tn5:::i ®J-::o i.5 ::ilJ(<)DCJ 0::siB!:ild(iiJec.:,25) ~eclb 1:SlJ-!llo°D~ (-CO-) 

L· ie B. 
; 1~~ ::- i:~~JJ ::iJdC~ 

COOH 

Q,A 
II 
0 

9.J 

► 

37. 

20021/I 

8gt5Jo 3 

©aJisieoJ8t:i! ~®ced 

g!S3~CJJ0i§l. e®® 

e:J~@d, 

zn8e9300~0 '?)eez;:!eg:!8&:,i 'P@1m 
g6'l~ooe~ 0 1~®c) t:i t:h:d® q;D en& qmo®

1
~o 

COOH a:o, COOH COOH 

( 1) 
(2) (\, ¢. + 13) 

+ N02 
H N0 2 0 2N COOH COOH 

1•1 O· (5) Q, 
~ N02 

-L·uo1-1 2:i)J~DcJ e®oi ec.::J;;;:s-,J,b.:=:i ::;a,5::ii G'i'.l ::iie~iB::si e®co 

::i,3e{?:i::siu~c.'.l §Be®~ -NO: :::,J<:SD..::1 G-€.Ji !:!oi::i,..:.:c o~a::siexstJ. 

COOH 

6 
COOH 
I Q, 
+ N02 

- NO, ::s,J~e)c.5 o~@::ii'w 5e@::si 09 q,, til.5 ~ oit:: eiili:,i8Zii 

::,)3@-)J::i,Joucj e@::i'i B~~J 2 

38, q1:5lc~:-:ii. NaNO/ IICI o®ttD 5-1 0 'C ~ g6l~oJ :!i!Be®Zii cieiilZl'l 

gm®t:lJ ®~eroo d~CJ N110 H 63 8eZl'l1C ~Jc)~(Jt:i)G 01:ilt:il l:il~ ~ c) . 

c:l! (i;'C.tJl gC:lJw cico V1t)G'd, 
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39. 

o25l dil~c.:lJu, 
o ) ;ecl:il'egifl('5!Sl qJ@1m g63®oJuti!. 
(2) <yec!:iieg:iflC!Sl (l!J?:ilCZil g63®oJ0til. 
(3) m9dc@oiflc!Sl qJe <Cll g63~c.:JJLJtil. 
(4 l tl92:.liceoiflc?;;J qJ?;;JC25l g6l~c.:JJ0til. 
(5) ~01:il'~e® g63~c.:ii0til. 

/ 0 -
~ I ;' V 

R-C- CI ---> 

I. 
H- N- H 

I':') 
H 

HCI 

/'.~C; :::lC:: ~::t0BSc.:iu ;§\;1:i!G©c.:l:!C'll3C;c.:l oc@u 01:DO@c;m :'il1i'325i @®c.:i 
::,- ~::.-:[c ~::tBf::i ~61~c.;1e,5 . q®e; cl@c:!o13w0d Cl @E:i~i.:Ju -NH1 
::.:;:C:-,:d~ t,17) c!,Bd e@c:; 1J1®<~ giil1®c.5J0tsl. 8@2:i)u' 3 

2002111 

✓- · 

( 1) H3C-c-• - C~Br ~ 

◄ 
(2) H C-C-C-Br 

Ho> • 1 1 3 
/ l . I 

HO H H 

◄ (3) H3C-C-.-C-Br 
(4) H3C-C-.-C--Br 

• ✓- I- I I/ I HO. H H 
HO H H . --~-

◄ 

(5) H3C-C-C-Br 

. I ·1 
HO H ,' H ....__ _________ . 

♦ end£e @cncl3E:l t:)IS) ®W:Ct:l)(b KOH <'!t;iC: eS::ic.:'.J0m Br c:O®J~l, 
,m e'.Je.'.l o@@25iw 1:llJ@z;i oo®J-€W OJ@<; 2 ;;:0.l~ 00®~~€.i::;i en5l~ H 
oc5@J~EJ2:ii <ye:ll:i5 5 6® 15)J@:::;i e6~J~ e~::;i q::;x:5 ~me- @m Q Zl)c:,z:;i 
t:li~@@25i l'l'l c:f&\.:5)C.'.l2:ii (3,G'@. 

♦ @® g 63@c.:iJG'~ 1:llJ@m • o)8£)oci:5'l @~'D:sied q,@e:::;ies,:lID e~::si 0til6 
~U 10/3eJc5om OO@J<§E:i @g5@o:!IDC.:~ CZ'(: ~ 1'~5l ©£. e@e(:;e:i 
e·g:J'eu:J'1:ile.'.l eytJcl 1SlB@D esii!i®e.'.l (OW\ co:sn6 0 EJ. a~ eg:!eu:!:sie.'.l 
OH e®ltSl H,O q~vi:si @GC: ty&?:il 5 di 

♦ Br ci..:5@:i~e:;. 2:,n@zn' - 09:!®:::n @:51w::,,e::s q,0 e~0Qb1 @~;:;) e:i~ltSl Br 
@Go ~ i;;il5) e8. 

H-C-C-C-Br - H3C-C= C-H • H2O + Br 
.l 1✓ • I 

HO .H H 
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CdS . .-\gl. K,Cr0, 

/Ni(NH.l,.)'". jCoCIJ)'- . CuCI, - i'lC 

:,..1c1, 

CuS, NiS 

ZnS 

MnC'2 

CZ~Jtj) t:~ Zll25i t:oec.:liroEJc E)IJc.,15iu if2t)V 15lEJi~ B§i:,20 5 fli52w. 

42. !Sl1eBc.:i@ IS)J@/3O ag@~ E) 0 !lll'.l 025i@25i 0c!Jl5) c:J4tan,:i 

9!':llJ'5l(c.'J) c,_? 

(a ) Cao olll ?:D,@zsi dtiBBe®zsi 6c.:i oi~o roiifilc.:i. 
lb) eJdoC,15l t:jlg0c 0Jtlo tli!OJc,_15lc.:l O~c!JJ 6c.'J ll:JJCJ%5lJ 0 '?;i,<?.'CJ. 

( r 1 60 e o ,GlllJd!:ii eco t!lJ~!ll G-z:ilG-1:5. 

Id l 60 e~o K~ I nO, qE)IJ~ l:ild/3. 

(a) C,O + C lOoocc;. CaC
2 

(d) 
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43 Oi:0%5l c:J~lllm' dfo ql:Jl@Om ElJl:JlO Bgcil~ 0 znE)o/~ 0 25'i@l5'i 2:il®Z5l 
gt:ilJ(>l(c.'.l) c,_ ? 

(a) c:>&l Ar c) Ele)J H2 qe)oe52 et). 

(b) 663 <:r3c:im'Z)) Ela;iec.:im, Ni 0 c @,gc gtila;imc.:i 1s c:.cri 0 2 E>c 
@f)c gtila;il:Jlc.:i 21 etJ. 

(c) c:>&l CO2 c) 0e)J Ar qe)o(Q et). 

(d) 663 Ar cl 0e)J He qE:loCQ et). 

-!'.;- fJJv.i@d' e:i0 8 63w oB@lJ g§Jcgl5)c:.i q~v e<l'.ltbi ~td6e} 

25)El§e5zrl 78.084% ::::: 78% 

®zmBe5251 20.95% ::::: 21 % 

cpco25f 0934% 

Z5JJBZ5f D@c.'.JJ!:5ie,8e'l 0.036% 

VJ15l©d' e:JB°@J g6kll5)c:.J q~0 99% ::-i® qDoCQ S:5'J@:oi 25">c306a25:l 

,m ~cl8e125:l @tl. q!@25)l:l)Z5J §c.5g@ VJ8 25:l qDo<Q v ;:,i0 2:d' 1% cl a®6.i 

@8. 6@ 0 J8 25:l q>l5)Bm 0 ,~® g ®J<!Sc:.i:ii qDoCJ2 e:J25:l@25:l qJm25:l e.lJfl0 
@8 . 8@15J6 2 

44. rsi@JB°c.'.l @JWllc.'.lt:il ~ !:ilJ/5®2:i) qo cico ocr o®JID 8Bc:.,@ 8Be@w, qo 

dc@c.:i&l qE.)oa;i o/3251/3e) qc:.,251 Oc!l!:il o~row o@!:il6e!iic.:icl q~El N2 c:Jc!l 

t:ilJal@mO q c.:i2510Co o6015!:il251c:J @D. 
2 c:-r + s ocr + 2 ow ➔ 2 co'·, + ,'i, + s er + 11 10 

@®® gtil®c.:iJE) c:i@cilz:iiw 0 Oc!J!:il c:l~c!Jz:ii ~®251 91:ilJ(l;!(c:,) i:\3061~ c,_? 

. (ii) OCr &l ru!:li8ci25i0c rud/3!:ildeii qo!:i)c.'J O 8 0 - 2 t,d 0J @0 251d 
@/:). 

(hJ !:ilJ'1Jm0e Elcl8l:i1deiii qo!:ilc.'J +2 8 0 +4 ~!:li0J @Elmd et!). 

(cJ 251/39dm 0c El!:li8!5loe!ii qo::ilc.'J -3 80 O ~!:li0J @0251d c;,,I!). 

(ti) d &c:!625i0G Eld8!:il6~ qo!:il +1 8 0 -I c,_!:li0J @0251d el:). 

·$- g6~w:.:v oJ, 6G c.JC qDoCQ t'lf:ii od @C~tll:i oo©J~ E.ie 0'.:l1i31:iluwi 

q,o~, tJt>n il c:i@!:il6-0ii,:;,'(jro ~z,ielJ qitil. 

+2 -2 +4 0 -1 

2CN + SOC/ + 20H ---• cot + N2 + sc,· + H20 

+ 1 -3 

"1· ,;,io)!5l t::i®1:iio<!lii@c.'Jro ~dfo cntil l!Jt.ii3,:;)o6i cfo2:ll <f<t.36 a o ®~::ii 

~ J1.:J~JJ0EJ. b, c 1m d 15leJo,~ e EJ. Bi§l:llo 5 
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(c) 8 GJ0~@c.1 N2+ fi3 cmrk~c.:i A f,J[J -6J0d i'vl" &3 c::nrl~~o e ®m i:t<;(Q~c.:Jtil. ., ' 

(d) 8 GJ[J~ed x- fi3 ClJmr,6ic.~. A GJD6>0d x- 8 e.:mrlr,6io e &zri @<;CJ2~c.'.ltil. 

MX(s) ~ M' (aq) + X (aq) 

Ksp (MTl rx-1 
[M➔ ] [x-1 

Ks" [M12 

!Ml"= I x I o-s mo!" drn-6 

[ MT] I x 10-4 mol dm-3 

rx-1 I x I 0-4 rno l dm-3 

~)i:, r,1;), ::,.::; b ulC: 

KsP [' :-1 [X f 
4 X IQ- I: 

4 X 10- !2 

b' 

b 

:. [N"-] 

1x-1 

b , [2b]' 

4b3 

I X 10-1
' 

I x 10-4 mol dm-' 

I , 10-' mol dm- ' 

x IO_, , 2 
1 , IO_, mol dm-·' 

48. 0.2 moldm-3 HCI GJu~c.:i§m 100 m3 o®CD O?:ilJz:ilJ6 El ?:i28?:5)u lHtil 
CaCO3 l.0g (e:iJ@otsie q~1:il dtllmwc.:i = 100) gtili;jic.:iJ ?:il6~ C½· az:;:i~ 
z:;i6 (l)rn CO2(g) oB®Je) z:ilJ(3c.'.)c) c:5@6630 gdi:ood (i) ::i) !:Sllc; Ba Olllr:i'l 
Cl~rozri gclr:i'lJ6oc) Gli:v~. 

225 -
200 
175 

6 wi~ 2:l>O 150 
moi CO2(g) 125 
oB@lJe) / crn 3 100 

75 
50 
25 

e®/9 gdr:i'lJdcic) q~tJ 

2 J 4 

(a) CO,(i.:) @clo:i !:)2)) G'tl(l)c.:J !5lJ(3c.'.l O®(l) q~ etl. 
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c = 2s' 2r' 

➔ @ CD (DO 

(D (D (D (D 
OJ [I] [I] (D <E- ~ ~~@JCTIJ'.;-:@2Slc.'.l 

SP' ~~® oi,~!:ll 

'.'...~ir):sl d6i€i:J:::i t'. SP1 ~~®::sm::filoi ®iibi c.:JJcil<; i5)J@::.,i 50®J~ 
" ~ -;~Qr-;,, . ..; ,..o·~i-"'En:sl to®((() a 6l<'.i'lw15) ~d e:lJ<;8. Gi'.J ::-iS::ii 0c L _ , ~ J .,. ,, ....,...,..,.....,oJ u ~ 

:::-> if:!:-;i eu®iq,, 6 6® e..,;L<l© 9ec?510Qimc.:i::ii r::63m I' nn~2Slc.'.l~c.:i?:ii 
c;15d cL5z;i ~r.;)u oGi mt,@!S>e., q-6ltlDJC.Zilc.'.l e5e®d c.aJd82ii 0c 
;i - ,;;c(:;de;b, Sei0 c:,,c;G. G® 4~v @cilLJJBoi 63 n q,,ee c:;d0Qb) 6 
:::.1 52-2l. 

102· 

2002 111 

so. ? 
CH~=C-H 

·' ~ c.:Jlll ooec:i<Dc 

(a) en@®:i~c., 8e0t5 lll8egc) o ®CD ~ !:ll1Elo1:m:il' = @gt) 
gflt:il,c:5!:ilc.'.l Cl®(l) lll11!lc 01ro1 q0deeoc:::ii CQbe~. 

(b) <n@®:!~c., 8e015 lll8egc) o®CD giE~OJ i:;;c:5ro ro~cl ~ 
!:ill eJO!llcl G'2l, @lll,e( 

(c) Br2/H20 is3t5Dt5~ l:Slc:58. 
(d) <n@®:i~c., 8eDt5 lll8egc) o®CD g5l~OJ @l))J!:llc:58. 

4 cne®:imc..s B~W ::5l8clej() e ®~ ~ :::il,~o::;i:;i c::h0c;m015i 
cr, c!5i!>80 eEJ. gc;l::510...:J 5<;~ :::,i t!o0d.iw0\3 ~1(;tJ0}13El :::S,J~8c::isi 
G::i)J@,6 :il15::si ~:::il1Elm,,::i c,ilJ 13' :::i,10( 

❖ e©® e:io@t.:i:l'tD@d (f<Dd0 ,ne:::i8::5l :::Mdllc.:d ~1m @15251 (J',@®Hk:i 
aeco ::i'lBu@bC e:i®..n 95g~J :::;i03. (:::i,@:::.i Bi; ::ll1Doti,::li e mJc,c;•cll l 

Q 
II 

t' IL ,c~·se(- 11 Nll,UH 

<I> (, t cJ:::,iw2:J")c:;::;i qElo-1! t.1 :::,1 @15m o o@c:ii<SJc;J qc.:itilad!5l et} Or, I H,O 
·!;,0;:;0 ec,.:i tl'u8. 

V ":)[) o i5\::i...,,0i:;Jc:J t:J@(S) t>Tt®/3 0 (~)( qe;;:;ieec,(j!:ii c iihe~/3. (tl@Ofrsi 
::..~; 'Utie:;-c:ii:si (J'CJo"2 a15m) 6§t>]6 2 
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52. 2-mcthylpropan-2--0I vcsD e)e)J 

e ::;iB ::llJCw6i::rl butan-2-ol e:in:nc; 

I 
HCI/ZnC12 C5®(D cfJ5(3l'j):>8c.'.lZii 

(turhidit) l c@:>01. 

OH 
I 

H3C- C- CH3 
I 

CH3 

2- methylpropan-2-ol 
<~ t: :35:::':I ®:. te51U~J 

rna6l/315l 15lJ&i2S3c.'.l@ <j!c.525) 

{5mc.515l l:ilJe,a)3251c.5@ qc.5mElcu 

DD:> d6J8 @~. 

butan-2-ol 

(1561!:bl l!lC:O~J6C.,) 

❖ 7..nC I: I t::J. HCI t:i®c0 ®Dne:i:>6 [fJ5(5!5l:>Dc.::cl GcJJ~@® 8~ti1Jtic.5 gJou::51 
< <~5,i:,;:;i < r.ll,5c.:i1:i) ®Dl:it:l:>v 8(§0e>cD v1f.J0D. e.:JC:~ 9l?SIJ~c.'.l q•t:JU'u 

coD. 

~- C>a~b.'.:i ~ Jei.il5~ e5@ q>c.'.l2m:il~ R :il1aw ~mi§ ®li3m ey0cde93:2 

E5:;;, t;~<:Eic:: i::io:51 t3t:iJ 6&3 i::il:>cld ®r.ll ti Om "'J0v:Je.:J~c.'.l c563c:J:~ 
'- 't ( 

:=>J@cd:::3:.:;~ a-c.:1:iled 1S)JQ)Z5) ®r.ll f), W1:il qJG'6:5o~c.'.lU e)£)J crP0tl. 
,'-, t) ,, --,.-, :::,J ,Q ,a, ,rR.Q 
.::,c.,1 ~ :::la::;Jc.::'.'.':J l:ll JB>c~JoiG1::1 qc.:im 1 c.Joil3?:il 15):>@ru:fmc.'.l@ cfc.'.l25) E!CD 

::-Cl:> doJS~D. e~&~ S::ilJ~c.:i ot;"J;c; etl. 8@Y.il6 4 

53. 

54. 

55. 

20021// 

Bt,Ed uc::;~6b @g~0d aclJ~m cntl 
@e~ei:z:CJwi eE.i~ 9ti(li;CJ6Jm. o® 

@C~e.l:::c.::. e f1~0d 9clJSd cn63 
@e~tit.'.ld ®/3m Bd6J0:5lc.'.l l:j)~ clJ;:6'k:i. 

ZnSO, <;Jel~c.'.ll:ilc) Mg e-c::ir:o 2S),ci)16cd ~;:@[i@wnn Zn BddJomc.:J 
@v®m Mg 0c:troc.'.l ~c.'.l0D. 

Mg(s) + ZnSO, ➔ MgSO, + Zn(s) 

0@~ Mg ®t:ii8ti"l6~c.:i e'l cr16l cf516 zn:- ®25iBw6~C5 ~ me-QJ. Mg B'dm 
6oJc.5253l?SI @g'~@d Zn cJ Co)cl)Bm e8cJ8. 

ZnSO, §Jti-®iic.52Sl0 Cu 2S)1@H:!C:c:5i ~,@e:.e~0J::n 6®8::,i Zn 5d0Jt:JWc.'.l 
@z5"JJ©e} Cu vc;,gcl OtlJc.:J.§325) @g'&@c.:i Zn 0 01D(S:5J 5ri3cJl3. 

0® q-yjs e'lr,,gm 00J(jm25) @gii'o@d ~o)Cbl 8roo 0c:!roc.'.l1:ilU 

®z:si'8tilO~c.:J e'.l@® ro,Bc.:iJel, 6® e-g~@d e5:,,(§m 8&lcl 0(5:ill) VG 

0d'Bl5l6~c.:i e'.l0® ro,Bc.:iJelD elt:lJ &15. tJc;ElSJ ooJc.:i~::;i eg~@d 

0wC1:iJ 8&:JB ec:tme>c: ®2:i."Bz:;)6©:i:35@® 1lJtc53GJV e":,zB 6>,Bm i!JE.JJ OD 

001<31:iJ B63c3 @cc;vn vc:D vD:i @wJ•<; ®::iiBa,16::D @e'J. 

B,~_i.:;tii oe:iJc.'.l31l?SI eg'&@d <yoJC:D G:55® ~G~e)u[!c e'l~,gi:n "'J®2SJ ae;ed 
f.:3.9~ dt.JroJe.J(j eJ1r.Jelm @,Bw cJ/:)J e)e)J ©WJ:?; ®::iiB1m62:il ©(3e:J il:lzBec5 

8@t316 I 

·<I>- srs1JGJ @<~i:il@ otill'.i et). 
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