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Lactobacillus Nitrobacter Saccharomyces Streptococcus
(i) msedn metdnd qo macdbon O moim.
Saccharomyces OR Aspergillus .
820 ® RO 0E BEndd (5 05)
ged Dmnoese RO 88 :® e BERS wadxs! 98 g i ® sBmxl 8d0n Cma
ugf) BEnd wesn eam;c (gg Yo e mdois.
2 2rnd-o
oo & o culess o macSDn ek 6g0 HIBI. e
el Sac 80w
(i) | ¢ adSomoc o o. Lactobacillus ..
(i) | gosesedess 8 maB. Cyanobacteria = .
(i) | qouse Stong dowmo 65 ne8 Clostrldium e,
%) | £e0m o 86 Bz wewe 06w @ ¢Bm oo Lactobacilius OR SRTACOTER,
(vi) | tiSosien SSocm § wobn emebi. SACChromyees ..eeeeeienna.
o ® RD68 BEo=O@ 05 marks x 5 =25 marks
(i) ezdee 80 (vi) @mdes (50), guled Smmiow RD68 O ow BEnd oz 98 g1 Hed
=3 s8&x NG Hone D0sIm. BEQC «dsT @8 emng P wew emden GRNGE 98
me e, 988 0m0uDE 68 Didds g b CRE 78 exnmdisin. oc BExC mewm
28 %5 CRE YOS DOTD.
(vii) edtmndtn 0 gorddn ecns gud oSun® ecnd Saxin.
deaeden uacmﬁcﬂ GELE® d’cod@m/ ewd gedBm ¢O» / DNA ©wo RNA :ﬁ&&)‘éuﬁ cBaend®
e 088,
B @ B8 BEndw! ewegwo 05 marks X 2 = (10 marks)
oef BExS et o v8asl e YHow HESD.
(vili) godznedm 0 goredn eenc gad HpuuEn eOncn® ognd Boln.
gdmodlnm g0 ddm —-_}
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o B s b °PCee eitBmobst mmn 80e0s 9EBmes ;B .
S N D (pueEmbm 08 o B8 CaE cnecsin) .
A I"'..' H—.,r"'? e '.\.--J:J 70 S 5@@@%3@ 80 S dBa r@ :
£ "\ Bedodiss oudS — |
@I egdlst oym. Bedooin ogid=t e, |
—
Bac® sevc quibalde @b, Boe® conc esibulo sowebd. -

on® £D168 BEq0m wgwn 05 marks x 2 = (10 marks)
B BEQG 3cd mems vSGm g yend BT
Q01-A=50 marks


https://pastpapers.wiki

0 O——H
\ 0
QA o5t
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(:)mmwﬂch&n(a)meagwMumP .
(ii) 0®® 3188054 Ve Bem® FooemS moede moed
o & B0 Oz cwm Oged gig, 08

T8 medded Dywe Sc0m08 mredhed e
-NH; e»$ -NH;* 41985/ 1808em] medw

2 -COOH ew»s COO WMenTeB8E/ DeIEES ¢@cwe/

eit8ecEd grmowum (D)

Beomd moede H8;680 3180/ BOS8 gme 05 marks x 2 = (10 marks)
BB moadde 0680 ® BB 05 marks x 2 = (10 marks)

——

(i) mmmagqswmwwmmmmm\
B BO eneg 0 gfuin. dmcod wloect 08 Baved g8 0aso80 amome
ecxdbrin

€S5S 2kg0 work om

545 5
HzN\ H/R - [
i #
C l CH O/ \NH/
P /
/ ﬁ eadodd aridme
end088 astomwe b

eod088 dxilne nen g B58/ wesn o RD (05 marks)
A5 68 dygwe (05 marks)

(iv) gonban g;88exd g@cem 20 Soxim.

80857 ond Bu8x3 owd c88xT ovd e@BewAsY vl BnBd g1t evd @5ewrdxsy
@9d Jdodienst ond aBewBudst evd 085

Do ® HD6E BEqoa egwm (05 marks)
ved BEnd ngw udan cma yeme wisTm.

(v) mmwmwmmnmamwam
BiotolGel el s swt o ziemeyedBu udufe gio
bem® HOOY BERO wqwa (05 marks)

Q 01~ B = 50 marks
Q01 = 100 marks
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(05 marks)
(if) Bges 60°C ui®es o B0S qcp embded 4167

glc‘_@_pm ammdd/waﬂwm )
5 5 05 marks 2 = (10 marks)

(ﬁ)mmmr@mmammod#mwmmd

w¢mmaﬂ3rcmmm¢wmmml
Ofsd peEme wdulm.

500 J/°C x (32 -40)°C OR

eciveas? §o ©dn Moo g@reha 500 J/°C x (40-32)°C

(05 marks)
Cx (32-30)°C
sco 88> glomis®me WD b %k = (05 marks)
18Emime A & exn®d m@, medaned? a@ndme Bg 8 caew 05 coh egris.
Cx (32-30)°C _ 500 J/°C x (32-40)°COR
© 500J/°Cx (40-32)°C

{05 marks)
eeeEn® et B89 wew OR udmdeme wgqw e8® cm | 05 e egim.

= 2(k/fQ
gmm gdes oxned. (05 marks)

(iv) Bgeed psBon cdedds 30°C 58 condone nile Sgeed cdeson 60°C
¢85 gog ™DE0 GOAD MO PEIES DD mdim,

gdes D g&ree = Cx AB
(05 maris}
2J/°Cx (30-60)°COR
2k/*Cx (60-30)°C
(05 marks)

e8mdgw & 020818 2O, pede BubDeb? udmdea Buds uew § e 05 ¢ T
= 60kl /60000)

(04 +01 marks)

Q02 - A =50 marks
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PO . e e ocem
Lty - - ; = . Swes wfl

SDD%@\J m:z{g.ﬁw - nUmber Uf mol » 3.5m0l o~ o Ca !-_.’"'

volume 1dm’
(05 marks)
$Osed mvigema = 3.5moldm %OR 3.5 mol L'YOR 3500 mol m”

{04 + 01 marks)

(i) Sdcdy 100 20 og Spesec 9880 ; :
Oyt Bged mol min! £t mﬁwanaloml.om

989w Bymde = —(molesof ethanolconsumed) —(1.0—3.5)mol
(time(min)) - 100 min
wedoma (05 marks) S
r-__'_'—______——-..

"

588 @ Bymda = 0.025 (mol min™)

(05 marks
(i) 09® GoOBed § oregmn eecd Dad 000 OCHE vewma edudm.
u8ewlume mom o® enenid Boc | B0 cedt Sad efcen Hudd

ewd
s8ewisma mom nemniE Pyc = eedl Dad 98¢ = 25 @8c

(05 ﬂarks}

eedh Bac ®fc = 2.5 (mol)

(05 marks)
SR
g -
(iv) oedd Bexd Heoogm Bgmed mol oun™ 08l pesimo nduin.
dvendE uSowiks Bamidae = eest Dod Hcicn SBgmba 05 marks
0.025 mol min™ = 0.025 (mol min™) Mt
(05 marks)

{v)a@sﬁmlm%dmmmwﬁﬁdqmmmﬁ&q%mﬂm

oosis.
GO DED {mmissﬁwmmaﬁuzu‘)w'ﬂ-
S i Y \ i = oD
eoud Buc 9pc x eesd Bod 1 mol comansi G ©8m @D sosmnaiin)
2. = asSe
Smol x2.5M! = a='5 (05 marks)

=6.25 MI (04 + 01 marks)

Q02 - B = 50 marks
Q 02 = 100 marks
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BB 2x09 8O - 07 v:ed 16t {RGY 08 2O Beomned/ 0y sions ewifan:

-
L]
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‘__———-_______

(iv) eond ond oo 2@ enddEs 80 00nID 9dbm ¢4 1000 mL Bgd; o@ing ecns, 25°C2
28 ead DYo eend enmds oamuxs 85580 wbn nom of. o O §f emcag
08 150, ang co®ecde smnsdo g mL! 8 veams wdixim.

scnd ead o8 acg
1000 mL Bgo; edinced duxios 800 g 800 g |
ot 500 1000 mL Bec; eddmaed dnsioo 1718 ¢ 1692 g

eacde woe®®o/gmt” 4

em@end 0@ ensde g/mLERsy = (1718 -800)/1000 = 0.918 or 0.92
00 en@ 0¢ eosfde g/mL &8 = (1692 -800)/1000 = 0.892 or 0.89

2}

B0 wvsfos o emmas BB wem 05 marks x 2 = {10 mer
s . r m

(V) mamed 08¢ 480G g ol oD
&rBgo

180 oo, pers nom B¢ DL goas o
ol 08¢ 8¢ 400g Om end Bt o o8 Mew BT,

. é; RE8 500 monefow 018 owd qeg GOHED 0,88 BB ammOs 68

Z) = )
m@@ S nbhes s (- 206 o0l 9@ Tredy D (05 marks!

endend

(05 marks
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400 907
400 600 902
1(;0 800 897
- 1000 892
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890 ‘300 600 800 1000 ound end 88680 [/ mL
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=
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ech-Yre. 68 8d 530 = (04 marks
?t/:, m&m@,a 50 o Coznesh B ?meﬁz k gbsim @ :__g__rla_r___)

(vil) sOgeeags’ E!g'éq Bcfos eca@ o 1000 mL » dosiae 900 g S. 088 eoad @méi}.ea
209 enE 8@ 5 g3 o enel. 289 s@oced B3e mB =0 encd 8D (vi)8
a8» ¢ gddsnda Freyedsl Sess DG,

238 o 5580 = 1000 mL— (310-330) mLescend
semda qreds exdend v vhwe A o B® = (05 marks)

8826 car AR gf) BB wbsw AL = (05 marks)

58 ond 68588 =690 -670 mL
Som 0o S058 88xo = (04 + 01 marks)
e U
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¥ 38C ¢EO
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mAs 8odhe 0Gn evnecm vizim; medha88A qd¢ mdDon o @b8n mas!
0w Bedqd vbxdw ndzim.

JRueddd g@P
OH
(EHQ—-OH
OR CH —OH
OH l
CH,—OH

OH

H0162 ewd @82 = (05 marks)
Q03 = 100 marks



4. eged 80 20 m i (D gwed
' .ﬁmsé &
Iwmvw;i?(p -) = 1.01 x Iﬂ’ Pa]

(i) Saec oqgecs BOme Ve BT,

Phnfrmn:pn‘l*pgh
Pyoean=1.01x10"+1000 %10 %20
3.01x10°Pa/Nm?*
®md s = (P, mBm B8€ = 05 marks es» for pgh 8z BBE = 05 mars)
wedo £ 33, = {05 marks)
(28w e & een® 8 B0 wedon Bobeld e@mieud ¢oc c@ﬁ 10
dom ©dw BoGe 8&ng = (04

(i) B0 coo 88 meIPmeO 10 m’ 5™ e gtreias §¢ w8y cred. mudoacan ¢ ne3dnce
0@ ndm dced dnsido owmow mosim.

)

- .
_, - Lo 1 20
J.

U:- mares)

wxsded daside = nsfudad a8 x p (beed)
=10 m®s* x 1000 kg m”
=10,000 kg (s)

e@=mdea = (05 marks

&edo 558 = (05 mars
(e8mdeie can § exu&B 80 medur Bubed? udnmiemud goc caa 10 ¢ e

dmm o®o B8 BEqS = (04 + 01 mars)

(iil) Scmed 9980 80 20 m = o0 BEAONSD Sec eom o Bk B8 e, 2o
oOn oD deed edoo veasxy s,

Bob enlBe = D a8

Bod walde Diem anied e $59 = (05

1
mgh==mv*
2

$mceus = (mBh wmq—a MBS =05 rnarks oW %mvz e RO =05 marks) = 10 mare

— i
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n g
h==v*
¥

90 wd
2 " md“fﬁga’ 20 GEim®, eud Bubd ecews! Cx & 088 Bubdd cd osin.
vi=2gh,v=v2gh
v=v(2x10%20)=20ms'
gredne B3& = (05 marks)

dom wde BLGE BEnS = (04 + 01 marks)
g D& — R

gom 838105 Hiew axffe vene B8O doed snEDG HBm BE WD.

1
pgh=5p\-'z (B 688:0m iem antba)

1
h==v?
8 2

(iv) oca®mod 400 MRcd® odoc 20 ms™ o B80Om e®oc I ms™! eendn, mmodand
deed Do e mflo asme nosim. e

B> s mBe = end O deed Hiem axde - B Om deod ed efSe
A s
o+ 2PV @i = (10 marks)

Y 1 1
KElms_(Emu;m_gmv;ﬂjzlgm{v:m"V:m”

wdmogno = (05 marks)
(e@mde Can & e2nE B BO 088 Bubed? udndmud gpc CRE C agyin)

KE 1 10,000 x(20*~3?)=1955000 W =1.95-1.96 MW or 1.95 - 1.96 MJ

loss = E
pede B8& = (05 marks)

g0 8Eqd (8 oS eohew e ovi M) mgess BExd BEosim.) = (04 + 01 marks)

(v) deod Biom amif bk BeaeTxd HOSHH & ROS: fed M8 acasin. Bodl gliona
1.5 MW m.mmm@@eﬁmmmﬁm

T [ . (*‘!‘Ji:"—“"‘
mSoednd = [ofe> dae/ me> Sgazs] (= 100)

e@mdesw = (05 marks)

(0®moems e § @S B0 eedon Euiell e@nd6ked 8¢ CRH G OEID)

1.5 MW / 1.955 MW (when 1.96 is used, 0.76 or 76.53%
0.770r77%

OR

= 1.5 MW / 2.0 MW
= 0.750r 75%_

-
-
=

meda £58 = (05 marks)

S =86 HEG8 823 = (04 + 01 marks)
Q04 = 100 marks
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20-29 6
30 -39 11
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50 - 59 4
60 — 69 29
70-79 9
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Omad 131

@08 (i wew, K80 plan SFOOD amn Hgar HOm ghen BYOBm Hdrm Dmod Sws
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(@) gonses wmBmeoss,

(i) ce8 Baicna (Q,), 80neda (Q,) oo endm HQcna (Q,) Pwzim Qits ©uEmDD B
Bosim.

(i) guind Onglidm odea (IQR) oesnc nizin.

Q05 (a)
(i) semde ads,,
Ql = 46‘
10 marks
Q, =55 o
10 marks
Qs = 64 o

10 marks
(ii) gty plien w8200 REumna ems mS B G8 16 :@BD B8DW OO om0 QWS oG 02
Nzt gf) movmr., | o )l

[QR = @5 - Q,003IQR = 64 — 46

10 marks
IQR = 18

-

05 marks
Q05 (a) total marks = 45 marks
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(b) .‘F-A-l-z"ﬁ." mmmmﬂnmﬂ.mﬂﬂmmmw
' OnmBs G
200, A (009 mamma mew A = 54.5 eom onim.) o9 e rmcdB
J; o | Oy oriBenl eSvima ¢ p
d,dm.anﬂMuMmﬂﬂm'MAWhm’M(m (]

1

=m,~A) i *D.

QOS5 (b)

i=A4

)_:_lfidl
21
90 e
. . 2740 2. =552
(63 30)4 (11 x=20) 124X~ 10)+(44x0) +(29x1 0)+(9%20)4(6%30) +(2X40) . 645 + =2 = I

o [ ~
¥=05451 T

A =545 @Cs . cmg 04

BEom C12?
Bunw e0m A qoont @wig Obd wedniut AOoL0 d BB A58 Sé' if s
H098 d) o g CAHR 2 X8 CRA

A A ] S (s 94 4T sl qBaﬁb‘fiﬂﬂl‘ﬁ BEnce: CB 10

AFD e BoEB.
. emmDOem ¢ HOGE BRAG (55.187) vl § qufl O  cmye 55 48 BOTD-

Qo5(b) total marks = 30 marks
(c}mmmgmquammmwm.axmﬁymWH
oS o -0,
Y="0R
(@ mﬂdwﬂmianmyﬁmmmm.
(ii) mwmmsmwmgmymmﬁmwm
(iii) x 8 qoos 88«08 0, oo 0, B9, g¢e ¥ 390t oeme ndsin.
fN)ygljwmdeumggmmdgga&mG;ﬂqmqas
209 cuG vHmmo wdvm.
(v) gtimcs wBmeass, (iv) emdend oyl 08f nmoos clm cobP Ben SAmd DX
=053,

Q05 (¢)

_x-Q, 91-55 _
Y=ToR - 18 °

pedeac: 05 marks
HOGR gOeast BESO: 03 marks

(ii)
wxmog_ss—ssun
T IQR T 18

godewo: 05 marks
HOOF qOw BERS: 03 marks
(iii)
When x = (), = 46,

_x—Q, 46-55
e 18

gred©no: 05 marks
08 qoasy 8B&xo0: 05 marks
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| @reqond. 05 marks
07, ot BES: 05 marks
(iv) y 2 15,80
X =Q
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x - 55 16
18 '
x=82
Xmln _ 82

go@mmbed e;F X og) Dedse x gowst (g0@ X ) D wgLw nB® Do o2.
aB®mmD wlw pedecd : cnm 10

T qbust D08 BERCO: cmyE 05

g2 306 020 BD (8BimD g8D) R medawd e 05 28 mETIm.

(V) e 820 2&b o ¢l glone = 5%
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() P 08 x-dedtous BEOE, ~2 w0 2 8O sowiDuim.

(ii) & ol P an 0 § deiDwn gog Sevim.

(i) M8 defbrm e,

(iv) odbEed cole gune M 88 ensidslm,

kR
Jon agw cR e 9057 md on>.
Q06 (a)
1) x-guiodeas 0ce,y =0
—2x2+1=0
x?—4=
xt =4
x=412

i) ~P=(-20), Q=(20)

1) y-esim:aale Octx=0

y=0+1
y=1
~M=(0,1)
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i s
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{ oA -4 o :g
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y = 0 90 wepw o R@® CDEH 5
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BN P 3s380sm CReH S
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. i
22 2©q® /’"‘ M-cne?
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¥ AT EN ; Y d
N O
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QO6(a) total marks = 40 marks



(b) madwﬁ?NuNQmﬂdammm.mmm,z)w.
) PNMMy=m+cqmdauﬁomdm.

(i) PNommmmwmw.mmemm.

(i) PNQ omisics, andey emiBe eescorsten,
(iv) & add, NQ obthedd aBmdemo Fosim.

(v) PN, PQ 0 MO atsan0 8o mexncatin. qbon B0 # BEmd, mdss qumonct B,

Q06 (b)
) P=(-20), N=(0,2) :fnewes,
0-2 apmODe M-ca% 3
m —
PN el 0
=1
“ PN § o®wmdenn: 5
y=x+2 y-goim:d alfiv/adnd e C‘;:??;;
i) caemd& coH S
a®IBoag s
] &
N PRO = 45° (69dBsoc A) cams
ONQ = 45° (®dBwag A) cRR
g 0 U L PRQ = 45° +45° cRE5
=90° pE—
iv) PN L NQ
s Myg = —1 A ( mpy 8 waes sceduces M-cmea 5
NQ 8 e®mdeme: R -y : N
s O
v) PN = V22 + 22 uBnodd/ M-cn< >
fHornd wmdB8w / cfan
=242 o7 s 28 end &6 CRE S
PQ=2+2=4 }‘S?r‘-""rﬁi) __Gwﬁa
MO =1 ' ' —

QO06(b) total marks = 55 marks
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wBE ebbed 2dic R0 w8 e
addAned ghe 8Ls Cles e, uyy

(¢) oxf 68 HlGrmam §, X s Do, oo®m qga‘:w-;'am
Y 0 oBumd elamdma min ceh. P.Q. R = S on

Sesedd PNOM emide, | oed alibed aB.N
‘.i

(i) X Ceoda sh@aeaud. 08 Hdbm md Bavio.
(i1} X sn®aced 8850 neama odm.
(iil) A ec®@ased Bhwoce VB odsim.

Q06 (¢)
1) «Odnsge cm% S
1 r Y X =
i) X 8 uB88e =2VZ X 8 e g*ﬂ?r__ﬂgmg_
=162 D PO cRES
\
i) X 8 D¥ooce = WNZ X 42 T _M-eneS
=32 Cme S

Q06(c) total marks = 25 marks

(d) Y5 obosce, 6z PMORS =50 sddigond (@@ oo acsi=m)
e S8e8, & Daecsl eolo mE o.

(i) PMQ Sendesed dotco osmmne odzim.
(ii) PORS emdged dbodco vams ndsn. s
(iii) Y 8 mped ¢g Sbodcs (i) v (ii) 8 BEnd; mbascs oame nisim.

Q06 (d)
1)
APMQ o8 0b0ncs =5 X 4 X 1 M-cae -
- CRE\ 3
p Q
i) <
P u PQRS 8 bSoscwe =4 X 4 M-cug S
=16 cnes
5 R
iii) ~Y®¢c odosce=(2x4)+16 M- .5
=24 caE s

QO6(d) total marks = 30 marks
QO6 total marks = 150 marks



7. (a) 50198 ©80ems ey 1oy

ONCID @O0 Ram

C @m0t - Gy

86 senfodma

egd SOwnbn an 8O AngHiakm 4 ara hcdemomncd wlmacat mem cq Angtoiman

Bemed § 0ds b,

&BE i) edbrmnDm amababimea, o gulasid

(i) OngHudmant o 2o ¢

i) D008 Buyes
( W Anebobs ey =EE NGOt Bned mBn Dulent g3

(iii) SBeoenst @ ,
- 1. B 0 moddinm Bxebubnad, muddis Foonde coee ecad Sartn.
(iv) &350 mRedremt Cahoslen! amand ¢7

Q07 (a)
(i)

(ii)

(iv)

&Eﬁ.j:;: “7) SmuBBO wdaW ) vmens mih 4 G gohilinn Con (I8
2000m) 88 et Bao ¢ @O (0880 o tis).

2@ o want wems 05 marks x 3 = 15 marks

Cw (e8] Bwed)

svgedsl Hduums me mo/ Bae gormowst Bdecps HE v

Emmad gero 536

3308 ndmae g v

g afes ads ﬁ@/é‘m' goditBn Qewn-0 udin € Adegne e vid 9.

we B¢ s H0s udn 88 bwi qodalBo @emo ufis D Hoemne BC B &9.
2@ o e egwe e 05 I, 2228 B % eg@®md 05 marks x 2 = 10 marks

256 :EDews! DD cA Be 0o m> [ Sag g ez D [ DD ;B ob8 »¢
ez OD.
eS80 vid 883xITr Dyveas [ ol AsTAn 5088/ Fos Ogvad e
B0 ® w6 e egwa 05 marks x 2 = 10 marks
- VY. ‘facbu'lfallx
onood eud gdus! od oul nEbered MBS ePmBdecs dOndn O (2835
58898 nime 88s57) ¢ @i,

05 marks

Q07(a) total marks = 40 marks

(b) Fgetein mbness’ dedds Sdoxmed & mecd Fued poem ¢dsex ece =i =208
eomedeins, @ esccd af ugm 2ecEd willsxs edenl JOOE BuDP ¢ .

(i) deadds Bdoys Siofed & mbn ndn gmem ¢dsod oy 2858 gbc (=i,
(ii) edd, deiedds Sdoem BndBed § mfs; 8580 exnd e §?
(ili) ednewd cObE €& eeded 80 Bdogmed § mecd wmdns 2ep=n® 8300 exlnd ool odun

QU7 (b)
(i)

(i)

(iii)

Bdocmad & aggladmed @&t dagg &

BBE wewn Loy DI DB
B2 ® wdpeoes wewa 05 marks x 2 =10 marks

A0 |0 v.5
Audeena goind deaddsf Sag on :s\f~)3?.s§T HBOO e W DBEO uu{g A0/
Be1dBeBul uce wlbm mdl.
oy ® mdant wewo 05 marks x 2 (any two points) = 10 marks

mecd Bond mzls Do wid g0, gﬂgﬁmﬁﬂ_ﬂ{m wdm gnd Bedeawst
e ne ecewnwd ¢finmd Ace @ o ma8,
Bz, ® GGt eeoa 05 marks x 3 = 15 marks

Q07(b) total marks = 35 marks
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dnern adday,
@ coms Desm egenbme®etmb i

O e Bamistoed Rbd e Aad=t dﬂﬂmf.}cé} mA B D, dEn ad'ﬂﬂ’ B o8 o,

A s,
aeatsd o9 Fe® eam B De® Ao GO il I
afsd enyde

g mbesed e B8 mdAtm
Brdcd) wlmd Lriest m@d?

(€) ealscmege s
(1) Oxgeniced ®
(i) 9@ 800l £ Beeshs Ralmges O ord

s9edDed AP Pl

(i) elimeEimad om BanlRbad &
. admle st amedyd D8 DD

(iv) deardds mbeno o 680 3R oo D=

Q07 (¢)
(i) Helergzra:
UV 8821 0y, O 65945 800 obzf B30 OR (02 ——F 20 (VY 4Bes b))
"o 0; w0 giBm HBeest 0; Augde OR (0 +0; —— 0)
Sewldma: '
Bendst 8098/ UV @fsf Dsnad® OR

0;—» 0+ 0; (UV abas ob)

P

0 558 oot yhgas HO® 081 0; OR (20 —— 02
OR  BDoads 0 0s@rg0n 800 ydHw B8O OR(0+0; —* 20;)

7‘@"‘ B, ® WG G wews 05 marks x4 =20 marks
080 ydned BEndd ece yBBws BEanim,

"o, Gsﬂ‘:
(ii) 85, 2E00 HHDS G § 5O NOX o DidoB8 m0adBm weewdo/emnuin madn
@sei® (VOCs) gnd goma dendn B
OR
NO; + sunlight —— O+ NO -
NO +VOC — 8¢ gdax oy » N oMb~V (?j 20 G pof sy A
0+0; —» 03 B Yhidecan) @D,

DN ® G e wew 05 marks x 3 = 15 marks

—

(iii) Eedlr FBimdhn B8 ewd §oras 80 w Dowddmrw evdneds’, s8wdae (B Ee DI

etd EBwa0/esslSwd mBind Hag deaeddnl Bucda.

D@ DG ega 05 marks x 4 = 20 marks
-_-___-_‘_-—n—._

(V)  of B30 cfedd dewddel Bumen vobm H50

o Lo ©lomn mosin: a1w 6 B8 edmDd ﬁm@im D

ghtfndeio: Seadlnf ¢ucon mbm me 9B ebs 3OO w088,
B® S Gesf wews 05 marks x 3 = 15 marks

- 28 =0 gl IR wenfoed BOGRO 8O $3e = 05 marks
el cmeg 05 »0 g no® BOGED 3R vemEBwd 0@V M3 PBBO a®m Ea gD

QO07(c) total marks = 75 marks
Q07 total marks = 150 marks



(i) {B88> oBbastme O @B, o7

(ii) Opwod®n ertwes
@812953 ¢ B8 mooRSw, D88 viowtme Do me mB GO DIE0 oo

(i) e®dn @it ® wdn B8 ep

W0 Befend e mdm B oBEnstnd Ermd ece Do
800 B ey Onferd g3y i

(iv) pe0ms $8e0 goun 99 gm eosmes ? Od O mBed £:80 Mbs! Busin.
(v) 005 Hdmcmo mBnens! B {088 wiotmebc
D caqldDmb Hbme 08 oom
28 €00 Bieda Bdos wbm me wil qamca o8 ndudm.
(vi) g}fa&ﬂfu ©80uind Bedendenco 26 @i gews endhoBed I nem o ga min oo
.

(vil) §888; Sdowm QEOLEOED qgB, BH eweBd eom Bduie BuwdRos Epd B8O

Ondemam neitha Bdeio mgn. om Rumin HmbEa mep® B8e®? 08 meho
a2 DA aLpd ek wdoin,

Q08 (a)

(i)

(ii)

(iii)

(iv)

(v)

(vi)

¢BB3m uBasim ) maluust (D80ma) & D@5 /
MBI weewio Om ead, (<13} B ® Rl e e, Lo &5

®» 8:808m midees’) sews wdmm @b,
@50, mS e esews 05 marks x 3 = 15 marks

!
nEmeciBe %jf e 3
O8aBermB cvd wosid end A4 o B
BesnEm evd emBeBemnEn awenion g

& ,

820 ® DG esgwo 05 marks x 3 = 15 marks

P—*\_\—\—*

BEwdms ®dm ¢ CDHRn sBhadndanl / man endthos emoas 8831 gue

woaddmbed end B0;08 Lampdnl Gah e¢m gm0 B wfin end @m cOn g8y R 6 FND WS

208, 2@ 86 odple mmOEO DD BoEBs evd HELBmD ;D mEB. coed ;@
¢8o/ oBad mBw gle.

B0 ® =dead esewn 05 marks x 4 = 20 marks
—_—

TG @00 ¢} BB wem
i Em mOB. /Drdudhy PO SEen sl Drh il 6N

S DopecS: ety

6 22 Goh
@ sedma LRy 5000 885 ©.00m Dih ewls! esf »e8

Nl ey

RO GresBed 20 02D v-owle SecidmeBsl emct gudmu/eDs]
H590

5068 300 B B cah O = 05 marks
B8 el n@o ulv 8:81 sew 05 marks x 3 = |5 marks

BBBe escmsowvs o s casTbBend 88B8e scauinasf o= ® BBacl
Guzind.

PCeTm 0 o8lidny (irned pug wmsigea.
PO O end @med bobsl DEOm® end e e

05 marks
o NS

BaDisprem moygds svdn n¢ viB 88/ ediv/o€edidmusio yReddd Be/ dm me

0B/ dDEm Dreseddhm BB v 0 el gamduBsf cah on vl B,

B ® @Srea w05 marks x 3 = 15 marks
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(vii) q& Be afo owd Be azndD
uBORmo e me B HOD mbmae.
SOBmO A o B
oS / de vBewidng 008 HOD Hun0 B
O qughn p&r emaa Au¢dm @wJD@‘-ﬁﬁ'

D ® IS oot xge 05 marks x 2 (D20 @ Do @q@E 262) = 10 marks
4

Q08(a) total marks = 100 marks

!5-';1"1: o =
(b] 8'30{35‘ &0t 'c'}[aﬂ ﬂqmﬂ 50 ddt}@.‘lmﬁf ﬂﬁgﬂﬁﬂ Md 2. @ﬂi dcod [~ o2 e pH

qoc Ipd® enel,
(i) esfmanmd ow pH qgoo O;feds BYews B 0 de oD ©6Bh 6Ca 28 ooy,

(i) ©0 Oreics BB esemn 18 des 0D omat. 018 deed pH qgoo Bo%o Bom v o
Bosis,

(iil) DB 8B vy, Hig e0VOR 0
558 oem exnd gl odsin. .

(iv) SreBecd COD o BOD gog @@ cgmes S50 oo Bencn des e Bloo 68 nas,
288 gedaa elidn ¢? 9ed 88nd ol =ozim.

Bress! Bens oo B8com dee Ddows B8, tunwy:

\‘\

2 J2
8 0™, . 50\"
Qo (.b) / D_tei's o\‘&; :
(i) Bx¥menmDe - Seed obn §o e g (TDS). /5@6..5 Yo D @32> Yape

pH = dcod 4:8Enmdw ovd He:be 30,
Do ® mSG e wews 05 marks x 2 = 10 marks

{ii) 88 Baged dSow
398> Baged y@eme
Soged g®8» yACOw
DN® @G e¢@=f wgws 05 marks x 2 = 10 marks

(iii) 228570 s Bon® ol ;B gdsl / guesis oslden Dy 9o BB80.
820 OpeBad DO 8228 018 S800/ Bnd &8 @on® mad® swewlo SxBondiemal.
D51 ® MGt eocwr 05 marks x 2 = 10 marks

(iv) @ BEsT €28 OpBed i cadem v BB cO» eboadenn DES.
COD &8 =08&.

BOD && m»o&.
som H@me gl @dm N DA 088 yedew wrlidma.

B ® G esews 05 marks x 4 = 20 marks

QO8(b) total marks = 50 marks
QO8 total marks =150 marks



go Bow ecooline®eigd

9, (@) pS= ddat 1V oo 0.9 W BEO Gorma e mm
. l -
() *®® aga Q8sed afesion DEGNS Sl

Q09 (a)
ill
WP= R wo@mcma
3:
S 00 meden
R=100
(WP =V odmdma
] =92
EY medos
I=034A
ewd
(i) Apply V =1IR wdndme
. :
R= 03 mEc oL
R=10Q
() P=VI aBmd e
I= 9;? wmedas
I=034

dmetn meddrmad

i
(1) ddoe amem {dBewst ¢denm 55, B8 st ks B84f ks Crdid Saiow achelos

5 marks

5 marks

4+1 marks

5 marks
5 marks

4+1 marks

5 marks
5 marks

4+1 marks

5 marks
5 marks

4+1 marks

Q09(a) total marks = 30 marks

((2) (i) =& (i) B vwms DD ¢ DHD av ghedddn goes! D10 B0 ¢, 20 goas! RG5O
2E8ndGwicd medo ABD sew Seo gumde § w8yl cne| CHd @esin.)

(b) Bdas 68 ep®n Becs §1GBO agm, R gBediinmes oo
amscind ghedton | Q8 6 Vaidbes adae «de egdiond
=885l nom cﬁ.mﬂqhm&ﬂdaﬁm\r’eaﬁa&wﬁw@
eBoded dimed sonlth i oBf oBaud odm cf. (conds
e ® cBplia 8 condonw odzim.)

(i) 8cas 68 gnen thecs qdde num Rgledioned
efecion owne ndsD.

(ii) adas qpen tdBeun adebn ¢DdNedE m82ded
en edoBoded mitn aGna mdsim,

mduim.

i
§
6V,

,1Q

D
W

&

adaa (3 V,09 W)
(iii) adan o8 qpen dhecs qdd g B0, 3dbed ay qud Bewbd guinds oo mouim.
(iv) a¢aw Bzxd 305 08 gpen fdBens ¢ m@e® §, :0Ba Hogdm mo eoiic cEme

(V) peciBnd ciwd qoded o o0idoBOded e, seadludBnd ckmo mow g

2ocsiDRs cbmd 0. 08 ebmne BLM auln scod Bouls.
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. g, |
£ A LV
PUAY r’f?{d#',

MY 7 G 3. AN

Q09 (b

() ®Sedrod evi@dnm Bode cul®

6V =/(1+10+R)

DI 06 am@m EdBonst (@O mems, b 0.3 A uf @D

10 marky

5 marks

i B
(@98 Ce S ca eqdent (a- ii) BO 9fBwd eom w @1died qow Peqe BBE waws «)

6V =03(1+10+R)

R=9Q
(1) 300w =03A
eDHF®se =3V

(1ii) B0 axtmacs 6V-034Ax10

L

((2- ii) 82 98830 eom wm Dudhed g0 peqa B0 wew CR G| yemw ened)
Bwb gusinda = 57V

e»d
V' =0.3(10) + 0.3 (9)
V=57V
(iviE = I?Rt e8ndmae
E=032x1x30x60) medac
((a- 1) 8BS 92Bwd vom ws Ho1ed d0s pede B sqm cna Ypoa emed)
E= 162]
e»]
E= Vit
V=103(1)=03
E=03x03x30x60)J
E= 162]
(v)

etAJOB0Gw ww ¢ BOGws o8gben erned.
vl wo BE O ghedtw A3e

adaded ggmaw s8edied BLema /ﬁfm u{ 20D 2y & b‘i.\'hﬂ.ga
HOBw Bun ebI@DwemDus BOef0) eneRe

CeDGthed e (mermme HEe ogd@, §eaom @edw)

Yo BN

@2 ® BEnS; ecmut e

4+1 marks

4+1 marks
4+1 marks

10 marks

4+1 marks

10 marks
4+1 marks
5 marks

10 marks

4+1 marks

5 marks

5 marks

5 marks
4+1 marks

545 marks

QO09(b) total marks = 75 marks



g P esnine®xind
dwen sgdamad

c D gt
(€) DA qaost Dagedwt 4oty g1 qma Aa QiDe® % e ane clation OB,

i) Bdan @rmmn : ® m mdzin
(_‘]' el Eamca QE}QE)E} aqamest B:gqeﬂ'a'f Baf@a gtnm axdmb e :EG !
(i) £ B8miedst, maescs eBedud ©GNa 8 a@imin o7

et e8! A

Q09 (¢) (i) adas et Dygo 00D Befvmawst Bofled m® qH0m o giomn atded Bozim.

(1) ca:g e Dived QulBuzt gleg Do gmd (G 5). pwe ¥ ssiDwm § Gufiidsf uhimet e@o
efHn ®3 (CnG 5), o guleff @d wd0 ey ob (cmagm 5).

@wnd

:"“‘3{“‘":3‘3 T—ﬂﬁ'@“ D90 R (4w 5), O3Bt Ow of §) DeddOn! WL yhHun en BGE (C2S
3).9=8wdtw Deon ¢ud wBma qagy M w O wdB (= 5).

Total 15 marks

(i1) weOvMd 5 marks
BBcema 5 marks
Ee2) AT 5 marks

(1i1)
1. Sumes ne, t-bumees Oz mo mBe g ¢f 0 N0 (ewes) , nHd pPews!
CEE O end leaedS) O ovreds! 53 w uim (SRES).
2. Buimed RC, ¢Eg® § O-dost nfmd (eme 5) Dil edoews Hrds B (eneS), acdaed

50
bk & 8 W 5N?2 ape?? 7~ Total 15 marks
’?ﬁ _aal » Q09(c) total marks = 45 marks

Qo9 total marks =150 marks
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o0 ODur 0O ogm epdmdan mbn augl;

\J 0 |
5 1000 kg Om w00 Gised 4rikn mb O B0 Hdoemen

10. (lﬂ M w 'T[ﬁ edenaetix o mmadﬂﬂ{ mm"‘-{gfj

@RS ®A) e
a1

10m

(1) eS80 3030 ig, O 9 Govwdz A COE DOTB.

(il) em=3S0 0%ed 0080 0.8 m’ O god g, sced wmmits 1050 kg m™ @8. ez 283e
a9 exnocsy widH, 08 pmbo came ndalm. .

(i) vexf 283ed go 10 m s B2 gud weind doees 50 mm? @b, oo 2.0 % 10" Nm2 e
o8 oeods! fed! nd8ed Bnfla cans adsin. (el 28Fe eéipeifn 880 38
exEnd 80 condono ndsin.)

(iv) el o83ad 03D D g8 oo Dod asBa v&mma Bosis.

Q10 (a) AT

T T+ E{ or Vpg)

1 |

) | U(orVpg)

] or
% R (Vpg) - cQnd endzs
ir T- 295
4
|
‘ |
4 ¥

R 1000 Mg ( or 1000g)

S marks x 3= 15 marks

(i1)

et B0 ROTed e@&nBumbe e
T+ U(Vpg) = Mg (1000g) 10 marks
CHmG emdy® = Vpg

chias emdg® = 0.8 m* x 1050 kg m ~* x 10 mg 2

o ) =
{LET{OINS) 5 marks



T+ 0.8m? x 1050 kg m =3
T=1600N or kg msg ~2

- 1600 x10
B i
X101 x50%10-6

((a- )

=160 %X 107* m or 1.60 mm

(V) W = ~Fe

W =2 1600 x 1.60 x 10~

X10ms 2 = 1000 kg x 10 ms -2

e®mdend

$r@¢Bwd

80 93010 e0m wm T qwe pedn B8O vem §O cag yeve emel)

eBmdmed

podneed

4+1 marks

5 marks

10 marks

4+1 marks

5 marks

10 marks

((a- ii ez i) 8O @EBwD om wm "T" w "e" gows! poda BES vewm §O ca® evo emad)

W=128]

4+1 marks

Q10(a) total marks = 75 marks

(0) eemdo 88x emaift pdSo 8o 420 ooed 0.20 m s » Son HAdmoSs exdl.
(i) em13830 n08a §ned odglidecs! 88 83 2 dv gued Budm 50 thesd n88ed galic

0GHE DD, (@S0 Rdde 8n Somon §&ed Ac exmocm wizim.)

(i) emsi8d 08w S m = gued 5cbe® § hesl ndde 88d ndm mbvo eame mdsin.

Groed eosiD) 158 08 emsifd pdlo de mdded 89 5 m S oo g

Q10 (b)
(i) @158 9302 F = ma, eud®

T+U-Mg=Mx02 oud

|

T+ Vpg —1000g = 1000 x 0.2

T = 200 + 10,000 — 0.8 x 1050 x 10

T = 1,800 N or kg ms ~2

(ii) 28ww = 1800 N X 5m
= THeowsb(i()NXx5m

mi8we = 9,000 or N m

gedew

05 marks

10 marks

4+1 marks

10 marks

4+1 marks

Q10(b) total marks = 35 marks

B6ELE i faE Snpd Sacd app Eun S5n/EEn6 sa/atud gl mfzn Past Papers Wiki tda Sdssin
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s omed ¢ e ] ~ob® doolio OB Bosn,

i
(c) Dnest o8B0 883 020ms o Wod g

es@roifim B&xe0 § e Boded

emstO ndwd F=ma, @wd®

T-Mg=Mx02
(10 x 2 e®msmed DO tw (M Of BGo cma)

T=M(104+02)N
a®nsmaed 1 goa peda H0O.
F

_=',

A

M{IO'!-O.Z')_ 1 wy
D =20x 10" x 255X 10

(F, A, and ¢/l & &t rodama eqws 5 marks 369)

e
!

M = 2,500 kg

%k ok

% 1073 ab.
0o BGwd 2.55

20 marks

15 marks

4+1 marks

Q10(c) total marks = 40 marks
Q10 total marks = 150 marks
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