
ff§-� 

*x�wm���®� · �����mm���� o ���&

1i � � w izis � I 11 sj � gm 1± � � * x 1tt: a� � 1J\ 1L' �I 'll

u-

EfJ ffll 

UM �- UM �-

1. D (73%) 21. D (83%) 

2. D (33%) 22. C (82%) 

3. A (68%) 23. B (68%) 

4. B (63%) 24. C (37%)

5. D (61%) 25. C (93%)

6. A (79%) 26. B (82%)

7. A (76%) 27. C (79%)

8. A, (81%) 28. B (58%)

9. D (87%) 29. B (46%)

10. C (69%) 30. C (35%)

11. A (64%) 31. A (90%)
12. D (48%) 32. D (75%)

13. B (54%) 33. C (76%)

14. A (61%) 34. C (74%)

15. B  (63%) 35. B (71%)

16. C (78%) 36. B (70%)
17. C (80%) 
18. � (78%) 
19. A (31%) 
20. B (64%) 

d : MM rtJ Iii* ftF :/ff fff a H l$ 0 
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5. (c) • lfi ff-$\ 1=. � *I r 1¥J iffi ffl ft� 24 lj\ � P'11¥J * !fo/11=. � (1) 
• a ff-=$\ 1t � 1=. � kf r 1¥J oo ffl 1--t � 24 ,1\ � P'11¥l * !fo/1 m �

(1)
• *!fo/11=.�:k@*!fo/lmtt • :t"tffi�*!fo/1�1=. (1) , �Wffi

!fo/J ti � m •
• � !It :t° fi fjg :It f:J:l; ffi !fo/J 1=. ff ' 1=. � f□ 1=. � * Jl ( 1 )

6. (a) (10 000 000 - 1 000 000) / 10 000 000 X 100 = 90%
tifE. 1 :$t 
.IE f(i1 � � 1 :$t

oo • fi®�!fo/J1¥J•R&fi��•�* 1fim:$t*!fo/J1'n•m 

' ft.It. 

(1) 

(1) 
(1) 

ill 
7:$t 

(1) 
(1) 

1t � :'fEi :fjHI · • • * 'ti Jff � l¥J 1=. !fo/1 r.i r:tdl ff � ® fig :It ( 1 ) (1) 
• �-•* tt��1¥J1=.!fo/J·fi���ffl�ffi�$:$tnJt I

:fj� rt!! a'if tlE � ffB :$t fig :It I PJ � fig tt � (1 ) ( 1) 

(c) • fig :11: ft :It l¥J r � s :$t $ tt • iiai ( 1 ) (1) 
• �-�-�-�-••1=.•* · •*:k$:$tl¥J1=.!fo/J.�&

,t:-
r 

:ri * m c 1) o) 

7. (a) • flrJ � 1 J <flli[ l¥J n'n �!Cii B ffi fi PJT :ttt ;/JO ' 1.E! � ft!! l¥J M & * 7J< 2¥ �p 

6 :$t 

,1\5l: 1� m .A.± m 1� c 1 )  o) 
• illL ll Im J¥h. 7J< 2¥ r.i fi lfi � 25( � ( 1) (1) 
• :lit � )j� lj\ * 1' fjg 1=. � :iE '/%' :$t • l¥J • • • ( 1 ) (1) 
• 1;1s1 !It , ,J\ * .�. fi a � • * ffl ml•* m c 1 ) c1) 

00 • ��#��•&•r · ft!!�n'n-P'l��M�MBffi1¥J�$ 
• 00 I� .A. ± m f� (1) (1) 

• � Ilt 1£ � l& rii ffii ffi 1& , n'n • rii ffii ffi rl M fr ?t • � 7J< 2¥ ( 1 ) ( 1) 
• ML � • * zr: *'l M: - � • � � rleli 1 • • m .A. ± r � ff tt c 1) O) 

(c) • i.1 Jtt Im Jt'.; • I ffi Im � • 111t Ii A Jfi. � (1) (1) 

8 (a) • 7J< � tl: ffi :$t 1-J- .:li * fJ'L 1¥J 7J< � r � ( 1) 
• w � 1t m it 1' ii 1n * , � Ilt � 1' tt � w .:Is: * f.lL 1¥J * � c 1)
• ft�W� • ffl.:li*f.il�����1¥J*:$t•1tm.:Is:*fft1¥Jm

8 :$t 

:g, I :k • ( 1) (:Q iiai 4) 
• � 1& 'M' .:li * f.iL $z � � , ffl .:li * fJ'L � tt � :k • 7J< :$t rm mi Jj\

( 1 )
• EE 1n .:li * fJ'L l¥J � &: � z 5fi! 'l:i (1 ) , .:li * fJ'L l¥J � iffi � lm l1l &'.

(b) (i) • � m Mii � m ft m !fo/1 � • m'I! • , � 1=.1¥J F 1 � m 11 • �
(1) 

-
(1) 

• ft•�•�r • a tt•m£��mlli* • rm� tt•m
£ � f!HEHi ii rm 1' � m ( 1) (1) 

• � .ll:t � @. f□ * r1t � oo � a •ti � m ml c 1) O) 
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8. (b) (ii) •
• mr!Hi N 1S llll Ez .Ji * 71. fr ill,: � 1 ;fi lfc! r (1 ) 

® F 1 @ ILi�: ft 1r , ® � $Ll • m @ t1: � B� £ 1z;1 f.v: � ::f 
���1S ■ �,1z;1�•m11 tt���m£1z;1fr�ffm 

frll 

(1)

• 
• 
• 

::u: :5t lfc! (1 ) 
1z;1 11:t , F 1 fr ID m 4 ffl ::f � t,c -=r o) 

} 

O) 
lliffl�ffi1&, ii:��frrlf 4 fi::f�£1z;1muJ11r O) ""'--S-

1z;1 � ' F 2 {� El� .Ji * 1:iJ tJ � ¥Ll pfr lF � � f§! ID ( A , B , (:1& r,,J 
2)

C ltJ D) (1)

Cc) • :i%: 1lHI� t� � * ft Jf ,I/Hi • (1 ) • ;j:_& • {-tg t-1" � ::f � � f§! �t'H& {� 19: § � fffl � (1 )• ·. :Mz � J=fH-!Q gi a B� ii im m ffi te - � -a:r im � wn, o )

(1) 
(1) 
ill 

14 ft 

9. (a) • ?j1Ht X JJ:IH!iLl ■MM ( 1) (1) • ��•Mmm-m$���m�m-11& ■ •1z;1��M•
. MM% ;tt 1& � � tfil W f[ ( 1) ' 1!1 m 5l m {S � ffl ffi ltJ ¥\ {t � (1) 
M ft f'F m• pfr tJ N @JEJ M §I , A TP R. NADH � ■ El� ill,: ft¥§ fr T � (1) 
(1 ) , � � iR � Ml � � f'F m W � � II

� • N m Mg m •Mm � � m tm o) c1) • lz;I � *� � tm X JIP!IH& ' N m M §I � ill,: * �ii T � (1 ) (1) • lz;I 11:t , � JJ:IJ $Ll � � tfil m ■MM (1) (1) 

(b) • � 4"o/J Y JJ:IJ ltU 5l m {s � ffl ffi � � tfil (1) (1) • � � f'F m ft 5'l m fs � ffl ffi 1� .i1: , Nm� g ::f fr ta� m o) o) • {EL.MM �Ij ;tl ti � ff :Mz ii:� Nm� g (1) Nm M 9 lz;I ffij ff{ (I) 
�

(c) • ft fliR: ¥\ El� 'Ii i5t T , WL � m[UtHi fi fliR: ¥\ � � , ii:�� A TP ( 1) (l) 
R. NADH ¥§�5Hl'lt¥\��13�:Y (1) (1) • ��, $LMBmfliR:¥\��s��mtm' $LMBlfJ5Jr:tflt;/JO ( I ) (I) 

( d) • ■ ft WH'F ffl : ,r,[l] flf!l ff (1 ) (I) • 5'l m f s � ffl ffi = MH_ft • £ ff c 1 ) < 1) 
• ¥\ ft � M ft f'F ffl : *91H_ft ■ pg � (1 ) _ _J_!l 

12 ft 

10. (a) • /J!B�fl�JW$Lft��,J\f_ft (1), (I) • :ttt ;/JO � 00 00 fft � ij� Ho 1W I 1W ilt fi tf¾ {t (1 ) (1) 

(b) • Ill � � tm r:p /J! TT tl'IDiS � :ttt ;/JO , • � � ff� JW 1J;- flt f lli"f. ( t ) (1) 
• iii iR f� fin s� tf¾ {t lf J5Jr :ttt ;/JO (1 ) ( 1) 

(c) • tJ fil Jf rm JC IJ! TT ::f fr t-1" 1J\ ffi � � * lf ::f J3l m; \I (I) / PJ ,Ii (1) 
7G fffi JC )]! it t-1" {JE ilt Jj\ ffi 13� � * 13� * )(j( I IJ& 1111: Uil )IJj l'l"J * 3()(
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u= Z,ffll 

ii1t 

2. (a) (i) • im ff :(:E �� t� II l'l':J ± :l:lli ;! fi ' ± :l:lli 1.Bt 'I� � i:E � / �
� Y :ii it lt l'l':J fl 1o/.l , 19H/D � ifD 1i[ { 6 II ( 1  ) (I) 

• &' � Il:9 fl 1o/.l 7E t'.: tD � {t 1& ' ± f:l B"J flf:l :1J � Pfr rtf :IJD ( I  ) (I) 
• %±�-�-�m•* !W*OO•i:E.� • �ffi��

4tH.I ( I  ) , � ± :l:tg 't� ff Jffe: /tk (I) 

(ii) � t� I l'l':J ± :l:lli � tlE tt f& t� III l'l':J ffi :g, (1) , lz;l ffi (I) 
• � !IT l'l':J fl ± &U! ± ff (1) , % ± f:l F.,i l'l':J � � � Pfr rtf (1) 

11□ , % m i@ te ;fJ! < 1 ) o) 
• m ± :l:lli � � � w 1o/.J % @l tif ±•as� ;fl 4m r� :P < 1 )  , o) 

1z;1 rtt , ± :ll � z. � 7'@ ff * f* W 7J< 5t (1 ) ( 1) 

(iii) • � z. � I ffi. Cli� M � ) • '% � r W � ( 1  ) ,
• iz;]ffi�fFfo/.J.�z.�--•**i:E��a* I i:E.�

�a*���•••* (1)

(iv) • ffB 5t ± :ll it • i@ n� 7J< PS , �l:fd� fi rfiE tlE � (1)
• $5t±I:tit•m:t:E±��OO·W±�-ffl*����

(1)

(b) (i) • AR !tf:IJ□ idm•l'l':J·§ (1)
• @( :¥ m s 1¥- , 1o/.l • • • 1� :zis: 'ft o )
• ffi�:(:E�ff-*l'l':J�fo/.J-·§™&��-1'1':J-�

( 1 )
• A R :l:tg lilli B"J ffe,, 47JJ • l'I':] • § tt YY fi • * :l:lli lilli l'l':J ffi :g, ( 1 )

(ii) • AR m 1f¾ � � ¥-} � I i:E. 47JJ Ez. �F i:E 1o/.l lz;l * B"J i:E �
( I )  , IQ.z§l�JrB"J4m•:t:Ertt5E@ , lz;lffi�Il:9i:E�:
- mff¾�•l'l':1ml\&i����Jt:rm�1'li' (1)
- m ff¾ � - l'l':J :l:lli 1J gl � � :ff � � JJz. ilft WIJ ( I )

• &" i:E 47JJ :g, tl 'l:i !tf :IJD a� , 1M' IJ& § I Jt ill!. trn ft tt fA 1o/.J • Ilu *
tffl � lj\ ffe,, ( 1 )

(iii) f 1/IJ ff: fwJ Ja Jil :
• ll� t

1

� -1� 0 ?o, # l'l"J to/J i+ J'J, 90, ·i'r 1J:. ¥,IJ 1E t'.: ( I )

(I) 

(1) 

(I) 

(1) 

(:I& r'i\'J 3) 

(:I& r'i\'J 3) 

• )�� l''//l! flt m f(; 'It i'l'-J qt,; *"' r� Jftt J� A T. fA r� f]{J m 1'frr ( 1 ) (:I& r'i\'J 2) 
• .\'.ill }'�! I.!- *ll tJJJ :N 1(1i • 1'r JIIII f\�J 1J1 m1Ji BJ J;) lttl 5E F * i:E � (I)
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u= p;jftB 

3. (a) (i) • 

(ii) •

• 

• 
• 

(iii ) •

(iv) •
• 

(v) •

• 

� 

m $ J;.J *ITT I&:i fF f,'i?, fri ± 31! fi � M ( 1 ) (I) 

�w I MOO · m-�mE■ · M��B�Effi9� 
�fi•• , m••�-���oo���»�m�m 
::t ( I ) (I) 
1zg rtt • m • s"J ti t¥ * 1 J \ 19. � 1-r ?.®: � 1t , *tu� 1� * zrs: 
(1 ) (I) 
��ffe� II MF,ii, *ffi ■ tl�&ff1.f3zm$ (!) (I) 
� m $ fflUt.'fo IB ii J: fr (1 ) 0) 

•E■ ffl::t�■ MT• · *�tt�ffl::t�m-•m�
)t/§lj; (1) (I) 

m * � f?l] fl S"J � m � r%'i � S"J. · ti (1) (1) 
1;;s1 rtt • � m *ma s"J m • M ::f wr � m A� o) <1) 

�mm•*m•Rm�a•Bm�m�E■ • m•� 
m • � r,1tr m J;.J *� � � *m a r11 • t5t � 1z o ) o) 

*-ffi a m J;.J � m • iff. � m: ti , if! w. ME m • t� ffq �rJ ::f • 
(1) (I) 

(b) (i) T JU ff M iiJI lli :
• fr ,mt 1f& ii T 19: Ji *-ffi ijfil 19: § ( I )
• ��•H•frE■�-�J:���- · M19:JJ�J:�

*ffi ■ Mffl19:§ (1)
• i�U .m. tg • H S/;J iJm � • tfiu � ;if]}, � �p *-ffi M !¥ ffl ffJ!_ }( ( I )

(i1 i%� 2) 

(ii) • fr C S"J :l:15 • pg · :l:fi • H S/;J 7-K � �-9: g;g � ffl *-ffi ffi S"J r%'i (1) (I) 
• 7-K 5t ;fLA g;g � 1/!Hffi ijfil ( I ) (I ) 
• rn����ffiM · g;g•tmEffi::f�mmEffitma�J:

frfffj;lfiilsi (I) (I) 
• fffj fr B l'.1/;J ±/''i • P'J , J:ff • H S/;J 7-K �J f� if!J g;g � ffl *-ffi ijfil �

;j:§ B · l2S) rtt g;:ui� 1r!Ulll /jig ::f ®" � i# m tl) W @ tl Eliz ( 1 ) 0 ) 

(iv) • it J... *H l� s'� tt 'fl J,� ·0 {JI; lfMi �!f 11:. 1W ii:111 II S'J � f?lJ � !5Jr :!:flt
DO ( I ) (I) 

• � S'if ZIJ' ffff ff D� $ J:g !I ),� /AJ 1'1',J ii r/J; 1/Af q111 ( I ) (I ) 
• *-ffi ■ 8 !¥ i;;sl fffj :l:fi DO ( I ) (1) 
• rn 1n � • fi � & � f?lJ ;fj� J-W , N,<i\ i1 •11  · l'� ll,'f- Hkl • fi M ff¼ �

� 1� ffi'l 11::. ::f � ( I ) (1) 
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u= TBB 

ft.Jt 

4. (a) (i) • tJ if:§ IA] S"J �N mu 1W *re�� IW Y S"J DNA J=r J§� »... fil 
t7J lffl · tJ iii� if:§ ?G B"J � il/m (1) (I) 

• tJ DNA � � JW re DNA J=r J§� f□ Jf fil ��,ill* (1) (I) 

(ii) (I) T JU f:f W iii Ji :
• ft•••m� • ffl*WHS"J•mmffi§a���

!ffi:*a"J'Nfil ' ¥i�t,ij¥�� DNA J=r� (1)
• ftQ8JftilAffl�Effl� · ffl*Effl*��mf:f

WWfil (1)
� ��-��MA•til� • £�S"J��-- • �®

'.:-(qJg��1tt£� (1)

(2) • tJ � � m � * a"J � m� J:ff tt £ * :1:g • pJr � • tm *!H ffl
(I )

• � � If:x 1� :fi. m tm • fil B"1 M tm *!H ijEJ ::t PI tJ � ff < 1 )
• �m1.:::1r,S"J•fil:fi.�m�*mt1:S"J£� O)

� 

(mt � 2) 

(I) 
(1) 
(1) 

• tJ �Niu JW t7J H � § ffl tm *!H ijfil $"J DNA (1) (1) 
• 5f lj ffl P C R 1'5z ffLj * :l:tf tJ□ DNA J=r � (I ) (1) 
• � fr DNA ffl 17]< *�ft nfJ A ft. fil $"J tJ 7R £ � �

� ff ft ( 1) (I) 

(iii) • {� ffl 1t � tm £ x 1& , * *fil £ � C)( � S"J tl tm I ii � 
ri � � ?i�Ht ll Y S"J ��{ft£ � a"1 tl � :9E c'.:: ( l) (I) 

• � - � 1m • £ � c5<: � M f'F � J'!IJ PJ tJ ffli ti � ff ( 1 ) (I) 
• � m � ® £ � c5<: � M f'F � PJ tJ � iii ::f � 1t � t?JJ £ X

trP mu a"J iw , � lit 1-::: fr, PJ .L-Js � fi Ye � f 'F m ]ft � ff < 1 ) o) 
• ft ii� Wt� T , £ � c5<: � M f'F tm � J! � � l'JJ � ft: (I ) (I) 

pJr tJ M f'F tm B"1 itf. • 1� tJ m fr

(b) (i) • :5E N'. � *1c PJ fig ff!fi, 8 ffl �l"J � 'B m 91--* B"J • � ® iii � �I: FF 
{'F ffl (I ) (I) 

• ffl��M�ft:0�FaiJ•::f::J-0i®l'i''.1:JflRi� I ¥i�JEj1ya"Jm
lli � (I ) (I) 

(ii) • W 1Wi A � J.TI: :;i, 0 it i'l''.I I W 1� 1'1'-1 101 ffil � r!� 1/JJf W! � /Jf flf,
I �� - fJ�;J A�� fi JIB( .�J · fJi';J A 5£ ,f i8 f,i&\ fl"J (I) (I) 

(iii) (I) • ·VJ- f/Jf!I ( I ) / J� If i'l'-J J't: )� *"I )jig I tt. n,s J:,J- {1 (I"] !fA< WI
ill1 (I) 
:tt 1-tt!. nJ ttf 'W: M1 * �

(2) • ,'iqm ijfil � :r=r 5t � tJ :tt :JJ□ *m !lfil fii c,) c1) 
• ?.�U& � fi * 1t � m t$ ffj � *IB Hfil ( 1 ) (I) 
• n� t$ *fil � *HJ ffl 1itz A fl £ ffl i7Z1 f� fifl � tJil B1;1*-IU� (I ) (I) 

(3) T JU f:f W m Ji :
• ill � :;,fd:JU!::\ Pfr � B"J � J-.. fi *IIUfil (I )
• ill � * tt ¥U :l:{f W � fflli ffl B"J {� {tJ=: (I )
• - ® � *IB ijfil ft 8 tl It ti 5t � , ]ft � � @ rIB ijtg C 1 ) (mt � 2) 
• ill�*ttffl�w�•�effl�fi*��m:tt�m

fig *IB ffl (I )
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