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cf:0tnti @:i�e) ee-cle;96)�(.')2S)C)c) e)(!)a?S)e) <nri:l, ���C.,e'.) @::i��e:i oeb?� �e< ce, 62 cm ZS)
0®oo @:>ii�B 60�0 ZS'Je� Ce5 60 cm� 0� 00 g£3;@C:3ZD&d erti):is2:·3ZSlo SD::s:1C!l ��:iro1.e
o� 8©2:1") Z53o::i@ZS) ZS)C,Jc)tijd gB®cz,�O e,®@dw @l:'S)Jc) i:f.tt:D, C:h9@«x>�o 8Dtn.::l 105 Pa
(oe.'}�@dn CJIDdvo 13 600 kg m-3 oro g = IO m s-2 @t.1.)

(i) Se)ti,c.!'l @�:iw15®o 8e)Z5) �i:5:i®zs:i t;;)a:>oc.5 • ©0:i::-» 025) e0 _ 0�ci0gm1@�� ��- q
qeomrloo 8tJZ)ct) Pa 08�i ID�2:))i;5 l:'S)0�2J.>.

p = hpg+ Po 
p = 2 x 10-2m x 13600 kg m-3 10 m s-2 + Po

{05ma 
p = 2720 Pa + Po.= 2720 Pa+ 105 Pa_= 102720 (Pa) 

' ' • 4..-\�"111' .&wJ;'� i._05 ma 
(ii) f8!'S)e-ts)oe aodee��<:5 636'@ e.5��!:>:> 6�:iozs3ZS> �® ro:ieJt;nci @0�00 @060 oea::i(.'.)�25> :

t.S):ie'.12.S)e-�2:n qclf>Z) e>:>B @��i!I> 8ca-2rlZ). 

(g)W@ �cy>EY � w- bw'J 'oh- ""'QJ ,���. 
q@ m�e,JCc� 86.01� 

(Q,5 X 2 ::: 1 Q ma

(iii) ®G'eB �r:s)@Z)5e! i31:i��2n �o:iat3c., t:5�w:i eo:i�:iIDmmJ cl�!; 15&.:i:ie-csJ �m®� �
8c.,�25). •

Saccharomyces cerevisiae 
a�� q�6 cgio@8 capital e3C.5 ez:g qzs,6 q@��� 8c..,�® q�di ey0@B simple q� 
®� s�co. m® coBz,' q;,6� <fl<c �QJ� ��co. q;,o@B q25fas6 ©i5)'..l5e8CO �0t6� ©� ��I 

{05ma 
(iv) &@ori'tw @c:xi0(3c5c> G'��<t3a:>1�� � �wm (iii) to ��wzs; �s ,:s)�f'.i a©�o ®B� �e)�

-8� 00� c@25) 9CJ.J� �f>o:m l@©al �@ts} c;_? • 
. 

@@t>�<382S) m�€b� 
(05 ma 



(v) l.if�G 65m �S {f163 6mex3® @c3t5) tS>o@w1'oo8@8D e,rne,t5)5c oJe)o a� @zs,ee:5. C,mes8®
qc.,cl e)Z) ©©cie) q.1§ 0t1©C5 �®l:5) e,_?

e91B25) 

(vi) e'.:Jzde38@02S> @e5::i.es)::i815)t)o ©ZZ)Qrd&J 6)<3002:i'.l eowT.S> �� (3<-5W2:>"1.
(05 marks) 

cc!l�:of0� /pH/ c,ael66 e5:>��25)C.5 I �25fe.s@® ro:>25f�25)� I rowe.:i:>wzm �OJ®/(?J).J, �J ... u, 

***ce)& ro:>Z>f!-'.t25)� Cc 25)0i6� 8<325J6zsl ecro roew25f25)*** 
(p5 x 3 = 15 marks)

oi-ro�® qve:m5)@cl e1§� @{g�@cl 6tD@Zl:fd QOO aca, qe:loGJ et). 253@a!l'£2))0 � 6tn©t5):>cl 
q.ie5025:lo zs,6 (ye>2::ii £3B® t.'.)��x> ®@-En>C.5 79°C 'id0:1 015) tsl0?.5:> c�. 79°c @ � e;!.5)®25):>e 25)1<3@0 
oo�CSJ� �2Sl6, ®z3cl� 50 zs$ 900 bro B'3 eJo. 

l"":._(vii) G'®® t:>)JGG) �� �e) e}m@m:fe 0or:lo @00 79°C $ � o��® � c'Jm&tti5d @&3<:S:f eo>o©d 

..:!:) 
. ro?mffi g©.)�o m-®'n2i-,o 2Si6zdz:i. 963�<0�@d woe'3� �6@ e@?.5:> wo25)@cl 25i'@®�0 1000 W 

@D. 

Q= Pxt 
Q == 1000 W X (50 X 60) s 

Q == 3,000,000 J OR 3,000 kJ OR 3 MJ 
(_05 marks) 

(04 + 01 marks) 

( viii) @®@ @C5:i08� � e.b�o � 6:a,ezrxtcl roZS>tnwci kg el(3ZS) ©�25:>C5 zs,c;fo�t5). lbto@t5):f cl0C 
m@62S)o�©d G2e#Z5> i:5)3� 855 kJ kg-1 ®E). (.l5XJa2S)� 5Sm t3t'em � �� 2:5.)ooo e>m@2S)(le 
€>0�82md�ctlc> @coo�o©cl (i)0fJ cat.l)<:!02:S)c::1 ZS>omzs,.) 

Q=ml 

3000000 J = m x 855 kJ/ kg

m = 3.51 kg (3.50- 3.51 kg) 
f",,_ G'---4-: _,.. 

(05 marks) 

(04 + 01 marks) 
s 
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1 t
J

A) ae e5o®occ5Z5} t:0mt5)oc52:)).ti)JV ts3�-®:oo 2536®, a
.
coo ea):i@ro� az�:ioID 836��

. 
§6@0 e,ozs,

1 .. --� 
eei. �eGcl fficl®@®25.> ee@d' g£3oo&wc:, ®1�® ef)�cr>:> @<:1115<:cs� oro5) cow6�o Z53t5&� 

�-- 2m@@ o. e,aa5)d�6--d o5®:,0 t3ro clzmm0c5 8gee:>� 1500 cm"" ffiro 1.2 kg@�. (oeecl �z.it>S .• 
1000 kg m-3 e,ro �6zcl0ci zs:iD6-®iiG5 10 m s-2 @e).)

(i) Ef!E ("Q�Z)C!l £35®zs5 l't!19@6� Cf)rorn <.".,O.t»O�c5 ae<:xi eoe€>2Sl @€) ©02:>'Je)?SJ'25).

�; i F = v�g - mg 
i F = (1500 X 10-6m3 X 1000 kg m-3 X 10 m s-2) - (1.2 kg X 10 m s-2) 

(05 mar�� 
i F = 3 N OR vpg > mg

(05 mark� 
escec.a25f c..')c) � cow6-elne.3 e!1�t0::i ©�25)(1) 2ID025) G<c @cw 025) qa)(.3zsf t0J cyw�c) 
@ieJ25°f, e>825f q�wd u25f025)' e,02S)6�C.3 eo©LJ251 @0S. 

(05 maris, 
*** 0re7.:iJeD �Z>:1�0C.3 co-emz:ie.3 26)@ t01_2S) qt5)6, udtiJ@LJ �zmsf0e.3 e:1<3C.30 0€)::i q@

1 

251©, 0d7.:iJ0 OJ@e)25) @D G'025°fLJC.3 to1253e.3. 

(ii) �25.) 0o2S)d�o 253©€>C c5(3@d' ao@0ZD ®o, 60 ®m @<5o�6� @e eirof;) 01,e@d' <3Z%· 
(i) 1::5)6.:5)�. 

c��di 05)69® I cZ>fae30znZ>lo @cw ·0ode;@ 
(05 mar� 

@6 0025fe5© 

(@6 wo e,��6i @t5)6g© cgdi_'5fe):,2m��� @zsf2:if 5@c.'.l25°f cpo©esJ eJc.'.l 8� qZ>lo e>2m@ 
e�S>J0 �ea:r �Q)C.3 �7.:iJc.'.l, e'Jee:t 0Z>:1:>®1.� 5D, @c @�zn 253e:>io� 8 eJc> e�.f§ 52:i

a@�zs! g�25)c.'.l zs,6�251} 

(iii) B®w ©1,@®'C5 � oe@d O�ID:lc::lZ.5)%5):>e.) ®7.�® e:i�ro:> �c!S)ZS) coz:i-,6�c:i oe�d o®a��
� '1 @evc.5 9� o. ea.t5)0-®n<1> ae©d �®a��eotd @eei® e51<tcOO b@ @cl qv�cs;ic JSJS .m1·

/ S� qOO dl::S)ml)o kg; 0i32d cs:,�2S)ct} 2ID025)Z5), 

U=ma 
3N=mg 

(05 mar., 
\ 

(04 + 01 marl
� 

5 



(B) $!& �e)ts};K9� �<; 1 ltg 6, �1'0'.---52.S) +5)@:.i �® C,eZ\l)O�o e-1§©ts:> ©lG ©eoJ (OO)ZSJ e:3,@�t:s-®ii©Ottl

ro.e�:,s., et ee ��<$)(5 ®©ttl co2@6�G5 @5} � �d� @� @�<&e)trl e�e:i �%:i) 4i:d$€J25') 
e6� @o� e,@{O 30° ���s' a1�B. 

di) ca�
.
d�o ro�fil es®�b'��b--3' -&38 ttz.� �e. o� @m @��6Zi3 @e Q<PID 6-t�cs �

\2::-' e-�� ZDOtdz:,. 

ee 9DoID0�

�G)l)e) <
©.ot'5.l�(3tS 6af�®m;! �el1Sl Q)� 

ee ®c1oo 
:cf���� @ei2SW®' 

e�t> 
��di��@ 1 o�d'a�2S.:i�<-'C6 @'e,lrl�� 

cpZS)�CO 
@®c�� 
G-o�5ro 

ID{�CO 

_/ 
ro0CD:i oew @ro25J@0Z51 ct<-251025) aeco @o�B® (05 marks} 

tpl5)�co @ens)�® (05 marksl, 
c��6i @ti)69@ I c25foeivwl5):i @eco @mr!�@ (05 mark�) 

@6 e-am�® (05 marks) 
' 

. (ii) de g��G5 ®©m @®® C02.Sl6-eoC;l @%5) §o:.im@w 0zn Q)<3C3 �znc.5 0025.>25).

@ !Jeof �,>)C., ®Sm' 1', ➔ i= b,oyaocy + T cos 30 ,; mg OR T cos 8 + U = �g 
(05 marks)

T cos 30 = (2.2 x 10 N) - (15 N) = 7 N 

Tsin 30 = F
(05 marks) 

F= �N OR4.04 N
(04+0\�� r�s) 

:c) g63c:ro�C)2.S)25)0e) ®151 o�m@e) orom <tlfileY.> 41.153 e5@)2S)�C5 t,)Je)� zs,d@� e,:,zrl�.@.f,ii <'tzrl�Xl �� 
- pe)�a,ZS) Ocl25)00tl>%5Xle) .©�znc.5 ZS:,@ eoilfil G5.

1 
f325'.}25):)C5ti)25)3e)� = ,0 ��, 90J1:>vac;)�oe) 

(i) �ti3©c5:fD?.irnae-� t:l1SJI$Jc:3 @25) O�ZS)®e)
e,�znoco?S>mo� 02:S).t:slc:) e>EclOZSJ25) %:Slc:5 oeol!5l
VG2E) �s;ib'-eo w6mZ5).
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(ii) Ot.1� � 4)lli!i3 <;zsfrsi CO�g� &;i6f§\:
o:Jt5'\G�Cl0 �6£1 t3�200Cl®�El f 
� eti&.i @deno'til %llG� ®l5l <.'Jl��@. 

�� ��:iwl:l)� 
�S1:JG) 

�

(mgL-1) (.1\1.Q Bl) � 
600 6.2 O.! 
800 3.3 o.�
1000 22 0.l 
1200 l.7 o.: 
1400 1.3 O.i

e2Zf �c.!125j° Oro 0025'JV@ (2 X 5 = 1 Q n 
g�tiJ6ed ©b'Q)JEl �b'®Hlo� {05 n 

(iii) C,0�6-e:coo �:>·Ui:j)$�2:5) C}/!) IDI@O?S} � ®�ID e� (S)o(5):) oe@0?.3 g£3©d:f�t»:>0 4.3 !\
@i!>. q•�� (3� gwr:oo6ro cnaoo�, 6© <3}{@@'5 � (Do@ ae@cl-a1tl2S)Oc,Z5}45):Je) ID-e!oW� Z5:l1 

0.23 ohm-1 m-1

*-If* e.5a)�@) 8925fc) ..G._�9�_25)a) 25)625)� *** 

(iv) 9clt»o0a) q-i9©6� o@ mi®G{$ � ©oG:>:> cle� <30-®:ii �:>���� ©��a) 7.S)Ozs:>W.

746 mg L-1_ 

*** e5c.8�® 892510 c·�� g�Z)a) 25)62Sf m ***



Class mark (mt) 

52.45 

53.45 
54.45 
55.45 
56.45 
57.45 
58.45 

deviation frequency (ft) 
(dt = mi - A) 

-3 3 

-2 7 
-1 5 

0 3
1 2 

2 2
3 3

}:f.d· (-13) X =A+ Ilfi I:::: 55.45 + 25 

== 54.93 s 

[;_di

-9
-14

-5
0 
2
4
9

(05 m,.----

(04 + 01 me

�2 � � eniffi 0:isodi85� t;l��Xl 0true>� �c}l:I) �o@25ltD E>@� oi;:,�� es3) 9t'&l5):J0 Z:i)e)�:i@ecl {tt�
8�6t c.5-@Gla -ef-�J�ffl:o). 

Part B = 35 me
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Q').)(9 Qm)OldC> @e.1meJ.35 �e) 
(Olt:DOC,) (�ma>ai) 

52.0-52.9 3 
53.0-53.9 7 
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55.0-55.9 3
" . 

56.0-56.9 
-

2
57.0-57.9 2
58.0-58.9 3

e}&'l)�� 25 
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t \'•"'"' . . .. ' f 
3 I M.9-5-52,95 51A5
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S_' SS.9S--S.4,$S 54;45 
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i · SS,�S--Sp�9S S6 .. 4S 
2 5q;9s=S7,9S . 57.4S. 
3 57,9S � S8,95 SS.45 
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(51.95,0) cZ5l'�c.6 eri��E) 9dti:>6�cl 25)016� wze;}c., = 05 marls_§.
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) ®2!i1:JO©O&l 

V 
eii�25) c� 01�025) ee��� e,o@'.r3:i� 0@"' et1seoz>1 q�� eiac.s �ro:> a�sZi)® e1w� IS)�� �'5��
i:s>d�ZD-

53.65 s {53.00-53.95 s) 
X qzsfi!ll©d GW®:15� w�J m1�®0 e�&:>0 253c>io�0 253�®0-&� = os marks 

� qi� 9J�?.5)6� 2%@ qm�zsf z3Di6�D Wfi25)o eoi�� = 04 + 01 mark� 
Part C = 10 marks 

(d) @�2S>;)ID.� �® ����� ®�� 'i��� "®�. �6wtm�� flwzmer45 eQ)q��e> Z!)Om �Q��o$l:5)��'.!rl-�d�e

@) -� qt�• ��(5� ����z-$�$ �@�o tel� 3-$�& �l��-
J ��; �1� -�aq>,�eS� �20.i le)� 

120000 . .,.. .- . 
100,000 

l ��c, ���di iSQilii���� 1$'@®- �©�o ���� fd �ID��� �1Q-> �Qs�C{!�e;�� ®&� �0�
0�2.$) ��ij� ��pj©$':& �@��fl ��t>Jd.l �6$)'A).

• • 

::m:ie gJzf!5)6 E,!!oo}J5:Ji!S)C.S 62.Sf cr@c.:i� roe;w:i
{ l51 :/Sf a6) �1ce 25))'.l:)(Dc.:) 

{6t8oe) 
52.0-54.9 15 150,000
55.0-56.9 � 1'20,000
57.0-58.9 5 100,000

L fiXi = 15 x 150,000 + 5 x 120,000 + 5 x 100,000 

= Rs. 3,350,000
qtlee.:>2n 8g2SJ6 = 04 + 01 marks

Part D = 25 marks 

(e) 2 0�®00 � triB 01:>:idBc.s ��eo:i, elz;we>a, �ewm Ci:l§eJelm roo@2nco 0@(:o· \ll�@e:i moBz» z@@ 91SJ @�0:ioisi
@ �©(3 (3C50 �25$e)�2,"'), 

(51.95,0) (52.95, 12} (53.95,40) (54.95,60) (55.95, 72) (56.95, 80} {57 .95, 88) (58.95,100}
(51.95,0) lJ:l15J'6€l 6l�wa.zs, 2SJ?n2Sl 2530i6�v � <ftiSJ 80 = 05 m�r�J-. 

8ro�© @�o)JoZS) t1e>i6�e) � <ti?£ 50 = 10 m�r�s: . 
• Part E = 1 O mark •. 

(j) tfa�::5) $e)@8� Zl)@g e382S:f 2028 � 0(:;of.5 q._z;j��e!S,3 oiqcl@BZS") @&})82SJ ::s,oGXlB{sc, e,��o .C�

�
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V :@ek,,:11:Jz-5 120 d ro�m,eCD� en.mis coz.;:ie'oZiJ� ZS>O�, 2028 �. �®® <g)�@D @is� e)p@:d l:il� •• 

• el�ei)'.l er�:l'6�©z:&¼>© 2SXICW rnooo 56.95 ©.(3ro :§k.5@_220 mrn. �t,ots) (e) ®t:il:l0®0� e3roa "ttts>� @�GJ;)o ,
�zt;i@dzrl, ;}�gl!Sl® 61ae-® Zll:>Cetl rogd� CHb)l@ qedim&,l:> z:i16b':> �e:\ti):)B� too@mD m.@6mc.s :15)6��-

56.95 c) q'�:>C Dm �oom0 = 80
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-- --� 

t1qo� cp0<f m� 95 maLk 
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• 
,
1
.• 

qE>c.'.l:.itn 8g15J6 05 mark
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Q 05 = 150 mark



J Bs�o. @n::�:J� roIDo.©d @�;s} q:ixs.>aoo� ffl.:�a �0�:l!l0 ctt%5). � �. Wtn©.>Z$)®cl @ ec25):i@© �® 
@m©:iBZS) @6):)�Zi)l6'C@e qoZ:ilai53�zsf e;)1�®-®� qoo@w 2Sl08. q2.55tll�OOG@C5zrl° eQJ:lm:m 82tl�6� eo3IDzs.>ectl�, 
$� rw:ioe)m1©e!@e' �de Orf!l� (1 o�) � .�§3 wcfM'�25f (2 01adl) �b®:i.�� :®0<5. 1 <51b@c$ e,�. Aj

B� C e:iro D eeeo � tsl6 �,£3· �Sts> ®� �%% 4 �1�©0 ®� Q1;e9@ �@. A€) �c, §��@ o10 B 63 c�

�18� ���t)�e.) ct:t� ��eoe�ceiw ��G'.)°t;S) ��� ®� Otd�®'®d, �� 610@0 @�:) 4iiS o�.
es@aID e:lQ 9� �me:>cl x ro!l y ID:)&e-ots:t �� ts108. 

y I. . D
J <.JtOO 

(a) 1 dtb<.O bctro® �0$'©b"'),
(i) A, .c dl;.I) D ft;25) e)e:fzs�0e o:ro@63� 25)\e) 8�ZS).

(ii) B �� &cl�e>c) �'9 tfoo®i532S) 2,5)@:i.sf· �C5&ois,:> �d�45.l-
2 0tac., O<t�� ts:>dew�
{Hi) A, B � C 0 ��-6-r ?,S,6 qr� ro6clz.u�e)e3 oll�Zi'l ro® B�z-5:?S, ..

/i1. i) A: ( �88ro®:>2lSl:i6) ge&©�

C: e:,:!S)�:)w.,,;& 

D: e5�2IDOt0c.5 

ii} B: �icf)�/ep2:n�/wa� �ZS)::,e)� ��2,5):)?l),:0 1 wJJ">r,�.S, 5 J Jw • -

i�i) A: �88'5© 
B: �®l�2S>6:i�co 
C: -eoa9G-2G)J �9"' 

A-e25)�5 ,,....--�-� ...
A- Cz:iJ� 5
A- G�-e:io 5_,_:s;i...:::.. 

} �=�� 
(a}:�@ e�.e§ 25 

�8900, f:tOZ:ila&C.:) eo�w:i 08@:i�c::1d ���(.:) �68.- D 63 co (y) �-� 1 cm� 000 @�6om�8. D 0 
�o,e :e57.� C,t::I 18.5 m 253. C � ce:i 12 cm ro®, ®�@(S) o8®�c:>o· ��e), 0GX)filZ5)t©ci@cl (.lt@t ��
c-ro �<S)� Z:i)oti):(5).

b) 1 cm �� 18.S m 2;5f i36tez;)C6 ©D.

��Ce& = 1+12 = 13. 
�� cew = 13 x 18.5 

=240.Sm 
e�)§S 

--�- �- ���-4.!1. 
(b): §@ 6252-€§ 10 



(c) y �©, x �©z! �cl�� @� ®'t::ia�e:>B8. eiro.t.i �t �mo l;5)6w�.

(i) cea d6&0

&_i)

@ 

{ii) D 63. o6©::ie> 28 cm3 ci18 � �1B ©cl, D ei3 1:12SJ�C e)!1we).<3e3

(iii) D &3 �<D � a�e

C 
12 

---2 
2 

y= 1cm 
x=2cm. 

C cl3 o5®J0 = 12 X 2 X 2 

=48cm3 

a�"' w::1 rp�,;"GJ�
3 

7:11�0,e\Q:Lv, 
�o?.C\ \t �� 

(ii) ii/

/'1 

aB&D = "''"" Wrooeo, .:�"' 

A-��4_+_1

if: ====��D�·::::_v 
:. D &l a::i<c©® u�roo: =-;;-

=- I§@"' 3)::, if.]�@C., �_:_6_252� 5 

A-_Q�:fe 4!}. 

@ iii) 1,-/-----

c ____ o ___ �y+x

28 =-

= 7m--c....... 

= 28 cm2 (i_ss 3 � 1)

D iB ��e = 2y + X
= 2(1) + 2 
= 4.m e..w. 

l'JJ.�A 63 Boo C:,e:I, x @@25) @����zsr 'l B ti3 Bdcl e,eo, x e@w �i:rl'��� <t @et

(i) A� aB@::>V ©�Zl)(j ZSJ6�25).

(ii) B &3 fDow �Jem oa@c5 tol5)@!:5 �o 0t5(£)oe� <ri-�5:>ta 2SJ0:15)2l),

(iii) ·a to i+IG C�, 25)6.@l:o epZ5)odoo m�ai :e@6ti:!'2S).

(iv") B &:fo0 �OZ!) qa�& 0 = tan-1 3 a>e) G>Ow0w251.

A-e�§i4+�_
(c): §� e25.i� 35 
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�� ii) Ce3 6 cm eee.s eSJ '°1. £© ��-
?-ei"' 7 
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·-•.--....-. 

�� · S!t 9CDGc.:l

es@:,:;;sj'?:>)6,� ©�©� VC)C.<J!S(3GS = ( es:><;®® � X ere) X 2 

6 = (6 X 2)X 2 $@CQ- � tp($'(crJa, 
= 24 -cm2

.A-4+1 marks 
.....,__.;-�-----

2 

iv) 

6 

6
tan0 =z 

Slant height= ✓62 + 22 

:'\ 
= ✓,to cm ) ,_._(io G -(ct 1 2.. "" '�7- A- 4+ 1 marks 

�13c..°10 .,.,
a. is,�.,t-;;;;; ��--�a .... �"�4 

(If the Pythagoras is applied here but not in iiJ, award that **5 

markshere) �'>'\ ��� �'--t 

0 = tan-1 3 



e) 
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Z)(S:X:S t'p2lS:la&ecl @2Sloo@,(!!o d �6�255 t.u7:roc.'.l 9��t8 .wo& epl'.S)odoo GH!l!ii.5)ctl 25)025)2:1).
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.... ... 

... ... 
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- .... ....

--�--------
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13 

tan30
° = � 

d 

� 
d=-

tan3o0 

= 6-J3 cm
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(f) �§@� €ii§ de©ouG:l� �:1£J�1Scl@d ��ctd e:?0ro:iDi::mJ 2536'::;l'�cei .e:.ioz, 8900, ®�0--.rl' q..m;iaB 
A @02t)OO A o e:s@:125:1 e,e,&;25) 9%% e&9 ela:o)mo?.5):>0 Bi3iri'£)6Q2lS)od fl)1tqm @mi:iee:oZi'> £3@@� J 
<Wl:>filIDi&3ooo Se;-Jcl @e'.l'Dbi�o�o5:>©�• ©O�®tsf er,e@� �tl:S.l18 Bi5.l8. 

(i) B @ c[l ��£3m B�o @moe253� �m: 60m B��filOOtSI OJ<r®D S�C!l <)J7.ii3 ek�0(:',5) @ e
0'Z5X!O@i,!,$ ¼.?

(ii) 'f;<;)m (i) 53 t.'.l!ciWW 1+d� �&3m Ba2S:i'filoo25)36 @2SJ:1cJe5 ®cooe)�t&3eec cpzs,a5k�c> 01�6 06®::i
6;;;;,� ,.'5)(5Z)@25'.>�18 W��C.S �5®2.:D @&)25)' :§lli�c-5 2Sl0b"W'l.

t) i)

r=lcm 

-----. -···-------

ti) ·]r � efal� <lJetl��) ©C� 3.1 '-'ls ©:5)(§'"4):)lS); 8c}25'J€;Jd©d e8&B = (3.1 X 12) X 4 = 12.4 
:. S�,25'JID6� a5'©::i€J 12 & €)&.l &..�co.:. e'.::co �B96 �8�8:@ �ZS>� wd8. 

@,53-z_lfJ) 2B0zdf .ivc',JJ 2SJ�2S>�t:s/ . e�� � 
(f): §@ e�� 10 
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(iii) 2Sll!::!'�1a,(�") @¢��@¢2S> �6t�e -� qt:;�0:i:, q� ��¢ i!:l{P4;)1�� $6z!�, 

(iv) epi0e;�:6) clc..,� �j ¢.t®O �d ff@ �z;f�e pH �� ��!! Y.$l0� Ct$9J, �e� �� $"W��
t:e&i e,_'l

{v) rommw @,'5)0 6:ml:'i\. �e-� N�0 �� '%SJ@. w.i-i:;.$ -gt:'.io:51 �oef-0 -�� @&��

(vi) t.)xit'.:r®Z5.> @c,oe:i�cs-� �©O �tteJ� ��4��t:$e.@l? -e:i1�c; S�- i'A1d'z,� �@� alql:irl�.

(xii) �doJ<,�,x:.i3 e18m �®® ez;$$:I'. :w�e):i(i.2>J� "I.Pp $d&w"e i;iieo�.::i6). e�:i_©:t�®a qc:1$-® .:o�
9,1�6e.1�� �,o� t3lt,- ed'oi,)"e ��� ��l:5) �®.:) �tSB� 8� ,esaP2Sl .�25l® e.59on 6'��tm -�·£3:W
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(viii) �7:.>-S c...;,8:lt)D ��:>C$ �$�� gOJ�. e>o'Sd'i �� �?

,, 

• . F, t:;'\ rJ ?�•, €......., '<:, � 
{i) (:,'tti(f©-2>lC, NaOH, c.:i<Dm� ©75)(3, E>b'�im •Jf<'i, ., "1..J ,_,. \ .. 

(&)2'.i)t® 2S1D7.d� 8g�c:5t ©\2Sl2fil, a@� 8g�61. e�:m ree;wJ e®-&2m G�� e@J @�m25)) 
05 _x .? =::.1_Q mflrksj, 
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(9..?._ marksl 
Do&e@c.:> D825)J2.i:i®2m 'fl_'l5)/ 0D2nd t00V25)Cl}2lil e;ie;t0:1 �wDro2m cfl.151. 
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75)Dt6Dd 9@c.o!ozn€Jd ©C.O�®asi 2:5'.l'{fil OR �:l5'9z;i _e)oID:iZS)@i!fil ©25)J®7_,5) • 

(95 marks) 

(iv} 07.e�.i',?:i)O-&ro/ 9&2Bl'�co:iD e.5®9e5� el@ 25)to�ot �5@ �e;tix1 
00 

, (v) 

q>1SJ8 825) NaOH (w�@) / q;>ro� pH qo:,co25:i �@o tO'!>� w6@. 

9D�, ©a&ol'.lw tU�, 25:i�� de'3 ��2:il cg�, E>e5�ro 
(©mi@ 2S1D1,d� 8g�61, @�2S)2fil, e�� 8g�<5i ©�Zll CO<tWJ CJ@l$,2m C�� g�nS)C.O Z5)0:isf2S'J) 

owt .i>,e:>-l6� 8gti}6�0 03 marks, ©\ZS!® 253016�8 25.l® (05 marks) � .. .. ·. , .... --·-·-.. ,,., -



(e) 41a,ru e::18®:H!lii�m@ t0d' c)D l�l1t'.n·
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,� 

\��W3 i::i@�zs:l' ClliJ� C@J @�m) • 
1Q�-� 2 = 1 0 marks) 

. 460 63�cl ®� . 

(05 x 2 = 10 marks)-- __ , . ·- . .. ..

(05 marks· 
Part A= 75 mark� 

.,AS$�--llc.:lm e-lo@G�© @� ID® zs,dm� . 

,, 

. .,,jf$)· �o@Cl3'© @ro�e>m �2mru oe®'cl ,aGS25> ��c.:, oB::sri,Z 
4 ii:idde, e:,6.)@£3 � (3c.:im251. 

/1,roz» eeero BOD �©Cl q;,ro� �lo&, roiii3 c:i. BOD a)� Z!jl�cl <i?

-�® i:sl6®® @ro30�ci @©m qooeea! BOD qc.uc, �fl zs,6� e�@m @2:l)ed<;;it
'�25). ' 

.,.-(
° 

�8 � qi::iee©cl �€:Yo('fJ g0:)25:> qi:li)JQ}.i}ZS) �c.,£31.li) t.:>o�<D @�z;;, @.rl�©e>m o�� q-r8eJo mvl 
_, /@Dme,w® ��til oifl'.li�c tS>625l2S}. 

(vi) es€l<>'.l6 �@�e2S) @f,3251 o6eooc.a w q63mzw' a>eo1@ en£l s,6251<?25) eri:8?

(i} NaCl, NaOH 
( a�® 8��6i @<;im �e;w:i a®<!lii?fil CtlJ� Goh @t;��) 

05 x 2 = 1 O mark 

(ii) pH it<Dc.3 ( <lroc.3 ), cD�tl):i.D, �25'!�:ic.:,2l1:lz;):if>..:i, TDS (�c.:, � qi:sj �� e;>-6, �e):i5 9@0-©:oai)
(/flm1@ �Di6� 8��6i @�Zil?fil, i::i@® 8�?5J6i e<;ZS) ��w:> o@�zi e�� c@:i @�25125)) 

-��er�"" -�G--"\ ---� . 05 x 2 = 10 mar�

(iii) �a.felts> 2:S)JC'-'Zfil �@ de@d �15.i' 2S>3@2.fos; �v:i,Jc§� (i1®@c) zs:l'!!9$ d�mc) q�(,;}:i, (cic�d') @zsl'E6e5z
g&�c.:,@e). • . 

. (05 x 2 = 1 o mar,
2:i):)��� et}oG'�:>G) �6JOW �B@c:> @izm'o8�:, °'lo�® (em52:SX> �8®) OR DteJ &l2:il8e.525f g®:i�roz: 

M 
Ie:)loa@ 

�')\'Y\,_.., ��� (1 o marl 
(v) pH qroc.:, ®v�o e3@,-ev�2SlJDc.:, �

(oe;� sg�q ®1t2Sl Qt'r�J o@�Z>'i e�� eoo @¢2Sl)
� 

(vi) ©G'clt)woc.omc.:,c) e2Sf ®mJe5®
(05 x 2 ":_\Q mat 

.{Q_!?,mar 
Part A= 55 ma 
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£.$���� 008� �® 

(i) $:5¾)Jw �®@c:& �� D:i-@dz:i roo e)� �eh@c.,d ejc,�Z)).
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q� 8BDic.a/tg>w� aew 'IS):i0c.a/ esw90-vd coo mt�0@ m1.253@0 
G:>02:S)ai rew z3d're:i62S}aJ q2))6 g)Sj�ro:>0?.Si ©251:>@il!>) 
(cr)mi© zfiDid� 8l;Z)J6t ©<i2Sl?.Si, ob� 8g25JOt G•ic?.5) e.:l��J::I o®�?.Si CZSJ� eon e<;dz,} 

(05 x 2 = 10 marks}

Part C �Q.i;v.arks 
Q 07 = 150 marks



DD&, 25:>V met9®Z5:l01�%:% OOZ1' @i�6� ®� @Cl:l ti)� e)t� {5� o6'0�::;icl Ooe--o�©c;zsj (W)
�� f325$,ts) �e)l:5)- e�- W ®'o@:c5ce (3J�@c.'3zrl � ½"dl:'i) �,O. W eso�a, �cll;:!:lo�eo $)5s,® � eaa©zj° 
q.@ 63cltso6ZS> &1.�c.,d ffi(>') 8&5f 25Jdel;)v'-<z@ :5l0"£�2Sl ZS!fil4:i,8 0b°�@cl@ �edd �:)&� a6�.;s:i; 
:mo2;S) e�- ��e ��tr.i e.155 A e'.}i:o B .tS)LJ�aS �.(lo(r)'e@ � ec:;_:1Sll:S) �� � q1?S). 

__ _;::::-�--------.--fa -f_ __ +-------l<iE- 9&sl <$'06��-- --··-::·:-·· ·-l; t 
--· -----• ------ -----.;:-5 : ---- ------•----- ---

4 
--- -----.. ------ ---· ·: 3 

�---.. -- ·2 

(i) e&0tooD rS@i:lJ<it;:>c:5ZS1 � �®2i <;_?

(ii) @1�®wo6£S)(52a'I g£:b;:s) ZSJalS)l'.l� �®� e,_?

(iii) A �� B ZS>��()t5- e?�®d�-1 W tB <J?� �9�-e'.l:idffil 25'.lro·t�� �a,s tJ.z,ie� �� �?
(iv) W �6'��w-'i'JQ63. Rr qa,ai- ©�a} 25ld2>-i25).

(v) W 6:J '+� �e,3<5� M)@l{J�:.'S) ©� @Cb(lti_J©t�6'® � a��:.5).

_(vi) @'()t!!O� '@�w- ��c,f rem '®'!1$c;lca @e�· �� �cl �1S er-c:i��i�.

(vii) e3�oe e6'@:i-©ii@ai?Sl' 61m6' 25)dtJti�25)0 O�l'm ro�e)� ��d-@liiC5 �B® @0�e)c) w tSo�O/i)(:l
-

{i) ®:t;,;:;;���;t!!;fJ;;;:�!!f1ff;_e1��a-���---- - ··-- - ----. -- -- . -:···-···----
e,q_::_(H20), �@2:5f E;)� (CO2), m8Qe5zsf, <?oa�� mm £<5i o@,(Jj to:ie.'h» �6@. • --- - (05 x 2 = 1 O n:i�rks;

(ii) ut5�zm q0� 62£lez;)ZDO @i<c 25)oh en�. tiy 

vt5�zm cf0� aaii'�c.,c) enc5@c)
(05 marks 

{iii) A 
(05 marks 

(iv) Rf= 3.0 / 5.5

@) 

{v) qe-f,fu./ qc,-25'l�tsi �5'/538zs, a6u.id�co $ful 
w reJ2:5f s�"' q�@
tf1!3sful 251e:,:i qiis3vm qtsJ6i qo@:>w 
(c!l25'l-i.® 8�15Jc5i:d, e-@� 8@,15J6c> e-®�:d c�� coo eli2Sfm) 

{05 mark� 

(05 mark 

(vi) Z1�ec:f£i£25, @:i�:iDo c,-rm eo::i2Sf5�coo e1l:iedz:si�clqedzm925) vilsfeti2Sl @ee-1@:d �ril w3B@O
��w c., 'ZS)c) ep '/53 W1 � c.,:i_ e).

� <til53 @ea-i.@:d qi'/53 w3B@o qv©:r, ®�w g®:>�"'

5 S' j}Q_�ar� 
{vii) W e:i:i6c., �G qt,sv:l5 I sf@25)2l\)tsf i:u251825l e-Bvatsi:&ro �u:l5 me:iJ g�61 ga@:iw g-il53 Bco m12m. a -r· 

y 5<.Q:>e �@J-@li',v82:5f em CO:z�@o m.,m9c.,. cc-�

�� -�525)"' 2:Si�:> t!fJ:i vc; v c.,:i IDzl:Sl. '"" 
r:; t:;-' f0S " 2 10 I / �.-:'. .. ,.-_r:!!fil: 



'- • , . Part A::: 65 marks 
[Yt��<g•@a�rJq-)m, CO2, 1�0x � S-Ox e;��wd'�i:$;:) @�o�t6� @$�1:o6�f5 4$151t5)(5 Q)�e.,-i;® q-i;iS ts)&9', 

(j). �ro� -�@b"l, ¢o$di5� q�C ?)tf,s -�'l:�4 <;a�zjis$� ��00 r,_? 

(H) -��J:S'j ���ii$) FD,tS ec� �B ���2» £)®.ri3-� �.� q:�0 e� $��t:;;&i 1·?

(Hi) �o� d¢J<'A.53i$> Q©w;>e> q� �e-�e �i!o� ��� �¢�w �qi��$a; ¢©S �?
(iV) �Z1>J0:l 6t.W.:)31;m �@1:J.':i®!? !¢)�� ��)lj\!)6 �($�@�r& {2c,'.l�Z?),

(v) �s©� t;'5;1$ �$/;j� Z%S f;,()®ti�'A �cp1{!G} ����� �� �$0 CO2 4:i� © 4tb'l ��o'G �1.��5
�()�25).

(Vi) (&'cr:J1�lUl C,-@§9@ �@© �® ��?- 1$<§�'$¢:JS)f �®:$�� �W ,i'llz;$e
f 
fifwfti® '@/!5� ct� ,� ,90:i�. 

• 'ii�c.:ll'S)ti)e}c;; €>'025) ;iµ,tt)_� {3¢l!>l�-.. •, 
' ' • • ' ' ' • •• • • , 

(i) NOx and SOx
(02 + _03 markst 

(02 +_ 03 J!larks) 

(iv) -e©tn;JS" ©� 6v-"3 �"'� o-.) -� -&· -
��2(B8@ t:ieO �:,z;j 
�a©)525):, co7.D6 
&)0�:f m �&ia:>e;ZS)co
o:i61r3�c., @0 <l� u@ 

.J,,ttll
_
d) GD'H"' �6..J',-..u· - ,._ (05 x 2 = _10 m�r-�sJ. 

·- (.ii,,.,. tJ!>"\Gl 'i (1: �'6Zl""" ,,.,_ �(:';t,i" �� . 
(v) Q:>g0©:1C��d CO2 g@J�co 01©oai,/oa65�co� Be@:fe)2S)c., u25) q0w!6zsf25l 526.)6-€fu CO2 @S:d

5tD@cr:i:1��c., 2ID6 CO2 @Sm/Be.,,;::; �m:iEl2s.fc> 25)i€l2S) e)@©:!e)znc.3 @u.

\vi) ii3eai:fonsd ro@@253c:i: w525).1©:>6 0:>9 e3@®d'clZS1c., <t8 2(B5@El 6W©Z5.l:>0ai t1e 2£38©. 
ai8e:i e?!z.,:,mz..,:Juai: w57.>")J©:>O VJ8 LJ@@:fe)25,c.3 q� 2(B5@c) ©ZS> tDi� 8w06 05�w:> 02:5)C02Sl:iDc.,. 

(05 x 2 =.1 o marl§)_ 
Part B = 45 marks 

fEf1€¾1$)i$) �. ($•w:){:,'S){f �·��"''�'t)�(>, ·00fJc; � e,)l1?d� ?»0�$1:io�a �-�� ¢�� ._ �e1��ts1� �'£� � $)e> &abbi
. ��- �fil;;;io 9[?.le\') �13a��:m em:-)0 �ozto6?,'.il@ ��:> �i�e>�') e{$1��,.s; ID�w:i� �t.1�J ;®�. ¢cl �� 

«)_�') �- ��;} C.'.5� �02�:{�� �'4���[:5) �t,tlci'.i� tft� �{$$). -�qe<� {!,�:t,)�.. 
cv �d &s��� "'�? ·ei. :63zj;i, �a{5 �$& �i�z:.i -��-� -�{®��t;ii ee/ut;},H.�- -��� �(!i)pz.�eil ��1 

(H:} t#:'e)�:,�i:Dti��i1 �$� �)� �0�� :w� �el'<$ e.,�l;'),a �Si» ��- c:i?l'z;') 3R tt.i��qy ®��l'#; 
�62tlt.'i. 

• ' • 

(iii:) --dv�;i(i;i�$�cl'··St&� �:i�/E; rnC?eil� l:f-i:J® �$� ¢��� �$� i':i>d� �86�� $3d'�nt;.� �@��-�¢' 
�wo,2,,--, �GS-$1� -� {:l�::>' 

ll} �OJ 253cow 2Sl:>Ci:.>G"
e;c;32:5) Eli 8 
Dt8 dch©eJ ee)�2l5)@)
'.'.)'C:,-" b'?>, (,j� J v � • (05 :J:.= __ 1_Q_'!1.§1rk�t 

(ii) �ala:ic;2S) �ai;)v80�� w::i52Sl::i zs,6ZS1 �em. cs;izsl'i!ac.'.l e,w c:f-el�015 g@>J.�c.s qv® 2£36@. 
OR 
i1� :638'@, �LJ2Sl to:>VlS)::, �B'© eow grii0�25l6�w CDZ5) room,c!'o ?5J:o') 

[fil 



(iii) e:i®e,tD 2Sl:i�co2:Sl«.,@2S):iE): �El':l5, �2:SlBco e,to �e"' Do>.id llSXlescoimat®D t0:>B2S>:> iilB@.
$&s�"' Dt�timci®: �a,�"' qEl® zBB® @ro:/ 683 gw0co eyvd iilB®.
B6eoo6w:iDc.,: �GJ 2,S):,�mD e:i:i8c.,8w, �esa2Sl c.,w eo@:iB"' 86c.,:i6!!):>Elco c.,tf.>825l iilB®.
OR
g8e)�25)02S)CO
�El® 2!il8®
2S'lttl2S) e:i1.e9& :z35®

.. :.... .. . 
o�·-��-

, ........ ; .. 

.(05 x 3 = 15 marks)
Part C = 40 marks
Q 08 = 150 marks

.: : ' .... _: J. 
[2J�_ �¢ 5 �1)) � A ·wJe('l)�: iltqa: 2Q c!i;i�. 13 @i';'.!'��1:> ·a��¢ 1t1i>S�� .;,� ie.5�t�� eBai� ,(\i)/B;w

�& SfO -�it$,��- A ��G..'l £00 -�6� � �d ��-

. . 
A �'43$� @;:;;):!�$, ��sP.::>, 1..5 r.ad s-2 ��t» &�� .cl��i:$� e4€iezru� t,c) :»� 60 � so�
e>tlp�o'� e:;�a. •���6 qQ � �-

(i) . A. �6'8�'{$ -§'��ZS) �©�

{ii) p.�Gf4 � ��
(fir) B $a$� ig;�ZS> e,�a,c.,

��\"O @6:irl� (o� ZDd8 �� :@��:, $•�ai� ·QleJ e,��x,� ·��12$,,}
,o·•-- ...----- -- -··- ·-----···-· ·•--•-·-• .. -· - -----• · -· •  . 

. . ·- - - -�- ·-- -· 

,
.
�

(i) Wt = Wo + at ©CO:>�fill�® / 
� \., \C)

Wt = 0 + 1.5 rad s-2 x 60 s J ,

v = 4.5 ms-1

. 

. 

05 marks

05 marks

04+01 marks

05 marks

05 marks

�4ti) 05 marks

05 marts.,s
4.5 m s-1 ro�m:, coi�® 0rsx/ e,80d eel@ 2S)t2S'l2Sl® @e5Q}c.'.l G'LJ(l')CO e,�2S'l8 coiS @�J�©t�®

05 marks
4.5 ms-1

w = --- = 22.5 rad s-1
0.20m 

04+ 01 marks
***825)ea @®
A€3 oo'5>C5 ee)roe5 = B $3 e��re @tlroc.5
r(A)w = r(B)w @c.&i�·mi3®2Sf ®®@ ID-&25)'5 8� 2S:>C wi�"'

Part A= 45 mark�



��iJ®o2:d$s;is>00©� ¢)�t:5t �$ ®@ �e� ���? �o©t» ID� PW,$ 4r<:)��@$. �.�� (ti)� GJ�$�� @de
P4Q@¢ �;i®m @©. a ,tS)d�e>. O:�O en� d;:s)'JZZXJO e3.$s.l' Sod • ��fil2S)'9 ·ro@@Z'lc:12:i) �G: �WG�
.l$d'.z,1i$@� e�oi E� @ra · ��$ti �e�6t 9� @� 2$eJ® �<1®e, • �d $� G>Seoel�� iSJG 9©e�
.20 rad s�i d2$5o2S)o6 @z:i:I$iits> ��§zs:f @®�C!l e�.

A

(i) B l!J)d$� @p. �@� ctcl@al Bao E;>i;;:,8��� 10 Nin �®, c>�61 S� .$-$� t;')C ®Z>i ��<$-Cc� tg:®�
�ml'�� El�:i e):is:)���-(,$ �i'm;>O@� q? .

{ii) e®oc)dro S�B e.'>"(¢9®®zj: oo�B �� �a. �1$i� � IS 2Wo o� i:$,)C, 8¢�� ·6?��e .��. �e �(;)��c$ 

G';:m6-8iil$) ��<r25:!C5. m�i,'"')e} ZS)Q�::::;), ��e 8$0-� d��:ld ��1.@titS) $�q�LetSl0 �· ,e;iz:f$'� r:3t8
•• """ • <) • ') c��l:?"'1JC5 Z:v02:»m, 

(iii.) B ��. <r�e) er,� ;>:ll(;_; ew�� 0(6,)&)� tfilt�@�� t'j:W(;'iS� µa:) b@ q�eS@;§5 �5�ro 0.15 kg mi 

�- ®'.-..rl'�Z>)G V:?:u &$ c:i{�.$� ®� <%5��'1 �o�r$Z1)� W'.��® Z?)O�;>�.
(i} 10 Nm

Wt = 0, uJ0 = 20 rad s-1

0 = 15 x Zn: = 3On: radian

(!} = 202 - 2a x 30n

400 .... �.b�f,f � 
a= 

60
rr = 6.66/rr. rad s-2 (2.1f rad s-2) or 2.22 rad s-2

. 400 , . 2 tT = 0.15 kg m2 x 
60

n: rad s-2
= 0.15 kg m x 2.22 rads-

1 . . 
-r = -Nm or 0.33 Nm or 0.32 N m 

n:

09 + 01 marks

OS marks 

05marks 

05 marks 

_04_+ 01 marks 

05 marks

04 + 01 marks

Part B = 50 marks 



{iii) ·z-»ao�� 230 V �se ��®;$�1 �;i �5@& ����� 1.»o 4l1$l:>.5)$°, l©:l� �€igsxiv ���� 
-�o���

05 marks-
= pVCLl0 
= 1.1 kg L-1 X 10 L X 4000 Jkg-10

c-
1 X (SO - 25)°C I\ ¼_j .-

etzsizsf&)c.o <D�mc.o ero:/ ©�25)� e-r,251"�@ 05 marks 

= 1,100,000 J OR 1,100 KJ OR 1.1 MJ 

� 3m 
0.08 D. cm-1 x 300 cm = 1.5 x 10-6 nm x -

2 TIT 

2r"' 0.488 mm/ 0.49 mm OR 4.9 x 10-4 m 
(; • hl) � • 

"'\. {'' 

tf>G-cf �c.o 05 marks 

04+ 01 marks 

05 marks· 

·R ©-€625'lc.o �8@ 05 marks 
--·--. 

<P®<i�c.o.95 �rks 

04 + 01 marks_ 

(iii) 

@ 
2302 V 

p = -0-.0-8_n_cm--1-x_3_0_0_c_m_

P = 2204 W or 2.204 kW 

05 marks 

05 marks 

04 + 01 marks· 
Part C:;; 55 mark& 
Q 09:;; 150 mark� 



[ lS&e:3� eidoo:i ®oe'.lc.:its) ©fd@ o5'@IDa02S:).ro 165 kWh @e.. O® lS@eJ@cl 30 L D:ifiz,-,:t0ml� 9.cl 3.0 k"\\ 
®<i,ad a.e C�E® �� oio-zSCtltSi" (&3reo� efitsl.. �� �%SJ& ex.5� eec:i 30 L .,:t g<5E):) gcJ:i"25l e;�e 
01,oe3@c) e®a.l25:l"w 25)0 @.i),s:i� 30 ZS} 6cl ?.S)6 w:ioo tS.l� (31,@@. 

(i) �� €)2:s)�zs;a <J!c.:iwom e@i5) ��e di8� 48 25} wa:i ©:i&si clooe:ic ©Jcl�0 01.sefje:r 1770 ee,- �
®�f5w e'.l�too @®© ®:it:3�5 ®w<c@ a:>�25)0 %Si6£5.>Z).

(ii) �&cl 30 W ®:,te�� �@ &Se:xfai @ts)w o8®-W&ciZ)c.5 ZS><525'.) G� V�G �l',S)� �GO}:isae) (l)�Wc.'.l 2Sl0�2:5) 

(iii) 25°C &.l oe;§}w e:J<3@� $e56� e.5�9t>�ec.,zrl 90D:i, @lSd� 30 ·� <5m2SJ-f!t e90 oe� @m:> @z

e,c.,-0@ e,ti�de)@ ��C3 t:S)ow�. (oe@d ·�2S:>cle)o � M�a t5)ot; Oo8:mo� 8ijec�gt>:t 1.0 kg 1-
e'.l� 4200 J kg-i "C-1 eB. o8etl6�0 Sfie>ZS) l:SY.J� w,� e5ro .�6w @gz-5 ,:t0e�d'�e5 25)@ Z5J:ioc:
@:t;j�f3ez!u:> eo6�ts).) ... ____ -·-·-···-·--·---·-···--····•···- ....... ··-· --···•· ........ _ . 

,...-(�) ®JS7:Z) ©:>e6°�0 = Rs. ({48 x 165) + 1770) 
{05 marks) rt1•' 

= Rs. 9690.00 
(04 + 01 mar��l 

(10 marks) 
=45kWh 

mC.10 = 3 X 103 J s-1 
X 30 X 60 s 

(04 + 01 marks) 

�- �cl -� G-c..J-. 
. (05 markru_ 

1 kg L-1 
X 30 L X 4200 J kg-10c-1 

X (0 - 25)°C = 3 X 103 J s-1 
X 30 X 60 s · • 

® (05 marks) 
0 = 67.86°C 

(04 + 01 marks)_, 
PartA=�marks 

,&3&@� 1!'.\;l� �e �!2 £55@ ��ro:i., 63vee5 e:>�e� @ts) �--e:;c., e5G :e;,�ots,cs� e:iEJ 15'l621.i c�. &.na i:'?c.:l� ee 
\O&D:> crio£l�. Bi) ee@@�m t)@�l:3:J m� COy_, ei&3 �O�Zl)£/ aQ1l5) <xi�©eJ. 
omrn me.�. al0�0�ll 80t., t'if;6i ?n@G3ti3�--:t t)o) ZS)� Cf���d8� cn�@Z> €\t;d(. ��(tlt5}l'.5) e,®zj@);:,-:i wO.. �d 
(f:i.e�8?;SJ ��'cl @O:;se:;,cl 1.5,@ (Cu) '5.J�.G� qi� q;.,:,6 8C5 i::$e oioB� �@5 ��- St>tti to:i q<:� ��01.
m@ �d qB2SlOOOC5 6�Z»tS>� �� tS.>d {fl�. �¢) .epe(:!8� aa�� �� $jl'5Ge> ��� qe:l@Gtf�i:., ?.;:;)0, 
t® c-,;;:s,5\(5 �� "� o6e;t{� c.S}O ��--:i�6i€i @O:a©cl &aJ2S) Cu 2$:1@� snda"XI e.:iec.:lo G�:1 et!. 

0(5 ©alfil� 
O(o§c:i 

�30�a� 861:Tl 
'5�6i m@"5 

JS)� ff.:1Ge82>1 

�l��J!ll ZS)@� 

,-41----\-- �%5) �e)�J�(.'.l 

Cu m-@;o 

{i) t:il<b <r-J'.:&'dSm l:?"t�@� 31@@<""�?;55 Cu i6:l�q:io ei>,oce t5o:@@�o e:)25) :@@ @�t>1� �? 
(ii) ?Sl'6 er$(38;:n �©d oa�Q�a}z-r &i!'Zl • ���o ele-513'� 8al:5;0 ti'!JO. l'.902531'.3 8�£im 90�:,:,., i:J>OO 

e5o:@®4l<ii �@<.:, �� �?



(i) �oE)tl)25)c.'.)�e;�6-0iic.'.l vti C\'\}� ?'\d''h,�_J 0-- �-W,.!�-:"':--::-d· 
e,G� 8g?;,J6i ©�ZS, c:l�Wl e,@�l!Sf C�� g�ID 20 marks. 

(ii) elizl6-0iic.:i
(10 marks) 

Part B = 30 marks 
/(�t5C ©Q)D.i &�;o�d � e,a,d� �B@e.w) eJ;J'($':5'5e)8� eoo�:> (f£i5:l. ©©®a:l5' aiomi©d &)Z5) oa!;l!d:)ai �@ 

����c;� �@3 m1.�@ B� ::siote. 
(i) � <0@B'.b qow3@d 80,,, �8�au oaaif�c:Jcl £3�255 �©..::» �@®'Cl\� SG.02f.l � ro:iii� �ei® e-tJ 4_?

(ii) Qto£©"..18D;m oa&!o@d ci!£.ancl0� @@g t:?aX,'.lZl) ?5)Ql:> @t2Sj® �� cie c)i0m©d' en£ e�� oe�

� �:>63c:> qE>® tsi6Zi) �de-, oimt�� 2t>)c$25$m.
(i) 52Zl6�w

' (ii) 

@ 

(10marlsfil_ 
co@eb clio�@c& 8cl?5l oaal�ce �t0G cl!!f.6izs;E)wZS) ?5l5b ©i��©d, s>z0�c.s A)@ qz:sl c�s®· dee.," 

. e.5t!l c)70� ®z,Bc> qz.)6 c",U�trl'O <t�S®�c.5 � zsio ©�. c��zs)E) <fm@®�� ct� qGJ�z:i)

oiD�® .ileo:>. e,��� de@� Be> s>z0�@� ®A)8Em e,zfz:,c.,z:ic.:i ©c8d S�D25:l 2S>;o to:>�"'/ 
©Zli�c:6 roe:ice:i® q� e!). 

(05 marks x 5 ::: 25 ,;narks) 
Part C = 35 marks 

� e'.Jtnl':.D eaiiCJ E>tSrocc:izj � ois)� e)3:i �#c.s. �§ �Q!i@�0 1000 W m-2 (zy®. 8<,;'G;l°Q:m t>,§m � omw� "" 
02l'l �c5ocs CQrsi6)d 50% 25.1 ZS>Jl:5<5l:S}�@t::)OV�2:>'1 l5:i:IOG3 S'e,e6 cie�l;) i:;,'Q}J@e>f3,

(i) ��ala, �1!1& ��@in&©�c.'.l 7JSlO<:t! ��©cl o1e�B 0�m¢eo 0.18 � e-t. ��cs €'5325) cic�a t:.iia�
e�,�&e zj'@®Z5.>0:D ���� tS.lomza.

(ii) ��a or� 4 rJ ��� miSB>C:l c�o ©t5)@W '58 �- 13 �& m@cs ®©� �25)®0 e:seJei
e�oG'�W � Gi!cl�o kWh EJet)) (0�2)'.)d �o:ohD. 

(iii) ·'f}� (a) <;;z:;-,oc).(:,'0$) Q�tmrl §�cl l:roCZSl� @� 30 Z'.i> � �E)l'.'5,l %1Y.1e5 �� ©'@® ©�$. 
m� @&3�-, �� � .� rom � c:.5. t1 �q;,o �.eY.Q:5 .. D.?Sl � m� � �� G)�:>:S')c., t:5:ld� . _·· .. .. -· ..... -··· . . ....... -·-c,6-+.5)' ·-.. 

C': (i) occ.l)D ?5)Je,� e@J e�ID 2Si�@25'lJ£ictl = 1 ooo w m·2 x 0.18 m2 x 50�1 oo '/(5 
�· � (ffi marks 

"'90W 

d,ii) ��ZS)c) OCc.50 C�J 0�25) :5):)0 G:)2:})�ct) = 90 w X 4 h 

� 1� 0 

=0.360 kWh 

(iii) 3 kW X 0.5 h
G"'

i 
qv@ 25)(3 ©�25) = 0.360 kWh31 

_.,) 

= 4.16 or 5 

(04 + 01 marks.. 

{]Omar��: 

5 
(.04 • 01 marks)'

--�->,,.::+1 . 

(04 + 01 mar��) 
Part O =S.5 marks 
Q 10 = 150 marks 
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