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L. (a) (i) A -
B
C
D
E
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i) atdOdcrc

,EOczlcs g a>ed8csd
L6.J.

)6@oo goJg8zoc z;ltzt.

larg FolEcs oereJSoOC

1841n3 oEaJ olE q1or.

S dSao€3i@ e:oEB

9ca{@O q1o.

II ozsrcOee

ooeeg SzrlEcs

ooesg oOgcs / e$gce9@ oOgc:
:ued8 oOgce / ali:d8c:
dSOoesi@ / oorsg eJgcad@c:

6dorzocs

QzrJol , glgeed@c: dc@zoc

ooC6fE o{eo
@8Oozoc:r3Qoc

(i) P-ee.gdoq1a9
Q - 6boecoa:c:
R - 6,qdcs

(iD zo88zlj
(iii) ogCOzr@co qcocdcsS.

S - aiobozo gcoece

T - odecq
(3x5 =15)

(s)

(iv)

(b)

(ii) Saccharomyces Cerevisiae (5)

(3x8 =24)

Q€o

ee"Aor?r6 p zl>ed8ced

Eatt.

erOg@c.: gzlSg8eoc q1zl.
(@8Oozo:nlQar, oofofEo{eo )

ooeeg Fo'JEo zoSSzrJ

@Elr,} eslQ q1or.

o6do.a3J9 e3eJSLJ.

dgoa{@o ar1ol.

(4x3 =12)

edOo" d.ScecOd oges gadeszr} OcocO

Equccocd oc8oto esqeoc 8889 zoSOrrJ gOc o1E@
Eo{o EE@ce geE@
eoSoOceecal EoqE@
eg qrdOp ocdeoce

@ceczoc8o3oco deeE 85<.:c

oceCcoO SoqE@ Lactobacillus bulsaricus
drdoo} EeqE@ Mycobacterium tuberculosis

pqog A6 EoqEo Streptococcus lactis
ogdlozr3 @boace E5@ Bacillus thuringiensis
EocE6 EoqEo Acetobacter sp.

q1@8oo:C q@g EeqE@ Corynebacterium glutamicun

(iv)

gedesc 6 @1a$eoc

- a56a Eboeesdalco ?rc

6,qdcs oges ozocOe.jZEaJ
gdzr8.

- Scscerri olzl

a56a Ees, 6,dee, 6,qdc:
oges ozocOd 36:d gdor8
Scsceo'J grogd q1ar.
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qdocod a4zlr. | - cgdocod g1zr.

e68ol qcd@to Oar arz:"J6 | - 6dAai qcd@to or:: eea}B

ecq gogd oarcq69. I orq gogd E6@.

edcco d.eiE6@ teqaoc e:cQ | - e:dco d.ed85@ ceqorc ercq

EEdgoEorr,rc@1o'r. I EEd.oc.s EeslzoS@

odercq qd8 [ - Odocq ozrcqS@.

eogg ecqo:d qd8 | - t€ ecqcod o2',rcq6@

eisboto oo,rcero8 | - €&ficoro oloE@ (2x5 =10)

(v) oqCeo - 4Oc@ 6p@ xes@oco Oa ozocOoad qcc

= 0.01 mmx4
= 0.04mm (0s)

(vi) (a) erc<)cozoo = 2.5 mm + 0.01 mm x 34

= 2.5 mm + 0.34 mm
= 2.84mm (10)

(b) Edzo@ercs = 2.84 mm + 0.04 mm
= 2.8 mm (05)

(vii) gEoo oqCecs = 4oc@ @p@ x 1007o (05)
etcc)JozOca

0 ^r-----= ii{llxtoovo (0s)
!. t9mm

= O.358Vo

= 0367o (10)
(viii) ddr:: 4zlErd elco)cozo gOcocoat OE @Or::lls qo

(iii) NaOH gcOarood gcd@tozo 6doolOc: (t,)
HCI gcOorocJ gcd@toro 6doo3oo (tr)
gcOa @g zDe elg 6,er6@ 6,dooiOce @1E@

Ezode: 88o2d
zoc@d 6,dco'iOce 91E@

EcOa @g zse e:g 6,e6@ 6,edoolOce @1E@.

qrog@ AAo6Q cezooc Oa}ooto zod6:r} OgoOot 6,er6@

6,edodOo gOc o1E@
(iv) -- odeedco es@o E8g oce gOgcdlOd 8g o:lcQ OO

--eSdego Sgzog zscgE@cO Bg, o6esdo 6,edoo3Oc:
ozlcoOa:eiO esOEo OO

-- NaOH oc HCI qod gESocO ee@gbcocsai @

Agpao (5x2 =10)
(v) NaOH,"" - + HCl,":--€ NaCl,"n,- + H2O(/

O) (i) gE$oc zodz:: NaOHg@coco

02. (D zo196 6Odcs
(a) (ii) A- oz*9ce

B - 6,doofoocar:
C - ocer e:docdzo Bcsz:>

03. (i) A -86E6c:
B _eds

D - orcer eSOcdzo gO>

E - EcO6cs
(2x5 =10)

(10)

(05)

(05)

0.5_ _x100 =Q.Ojmol
1000

gE@c:c zod:r HCl9@066
= 0.05mol

qoo> HCle:6@cO Vo@

= 0.05r I?o1=1000xy (05)

V = 50 cm3 (05)
(ii) 1 mol + 56.7 KI

0.05 mol -+ 2.835 KJ =2.835 x l03J

2.835 x 103 = 1509 x 4.2 Jg-lC-l x B

e = 4.50C
(iii) (1) gc@cooc3 qc@@roococs tsqeoc aE q@g oeE

toc8 oo

(2) oced@zo oeoC qc@@zo eree 6,qc8anE8@.
(10x2 = 20)

E - Qqcgcs
F - Qqcg Ees

(0s)

= edzoo'JOc: (05)
e6@cO

_?
56x10 "

4 / 3x3xl.4x1.4x 1.4 x10-J

= 5.1 gcm-3 (0s)
8@alOdcezo qolzrSod Edzo@eoce

8@a3Odcrzo colgd (2x4 =8)

(D 8O1d.1QO (+ eoc - ) qg :o1Ea@ es@OaJO zod

:::1oJar@ eA€ 0 8.
(ii) 6,edso3o<.: aoc qozl4zd ooeEzo tecOzo

oarcoOaaJO erOEar EO oqozogOd oOEz::
5oO qzr'3od<.:O ggogCOO ee@cgocEa oO.

(iii) V = IR

(D gnle EoldQO p@cozocsO

edeo ee,g E6@o 6d EoldQ o@
smi Eo1d.Q ar@

qde:r@ 85@o
.R^-.< 9 "".4^"x.";)

(ii) R = ga{ocdocdqgp@6<l

2.6-0.6V

6.5 - 1.5

-0.4c)

(iii) ee@A:llA zo@6 OgO gEodCOcszsI elOE@.
oOCCO @Od eoc ql6odca o6gbo oacE@.

(iv) V = 0.412
!=10
10 = 0.412
25= 12

5A= I
V-IR
10= 5R
2s - R (10)

6Oc colE@.

(ix) eoooSoce

(x)

04. (a)

(06.

(10.

(01.
(04.

(04',

(05.

(b)

C - gOcar e6@coo/Eqfg
D - OazrJot er6@c<6cs Qx6 = 12]l

(ii) - Oado2od e{q eoc EGEOco qod qa:Oo> oodS@O
gnl oarcOat e:6Q E6a6 o1E@O eoc8oc 85@

- 6ozod6ocd qcdzsleocO OO6?tJ ee16od.(10)
(iii) ocdc"zo oO:reezsJ 8g oocOzr o8Q Oao3o o6@c5c:

E6a6 adc corE@. (0s)
(iv) 4Oc@ @g@ = ga3qd1edg qalotdcAcs

OaoJo o8@cd ozocOei o6::t
ll2mm

= 0.01mm (05)



B ozocOcs

05. (a) (D A = nf (05)

22)
= _1xt4xt0-3 mxt4xL0-3 m (05)

= 6.16 x 104 m2 (05)
(ii) te@ocq $ozoCoc: (eo@ecq OOorc.r gEocboo oO)

(0s)

1(iii)A = ;absinf
2

. = lxzsxto-3 mx28xl0-3n xsino00 1t0;

= 3.39 x 10-a m2 (10)

(iv) ggdt zDc ee@ocq oado
ozocood = $otodooc3 -3x odaflzo
o.O obodgo OdoocJ O.d

I
=3.39x104m2-3x2fe

(0s)
(0s)

(0s)

th + 36km
3600s J 36000m
ls + 10m
V -+ 10ms-' (10)

(iD ABO A ocsaJ,

AB
tan 30 = (05)

OB

AB = OB tan 30

AB=

BCO

(0s)

ocorrj,

BC
tan 600 = 

-OB

BC =r/3"O8
AB+BC = 2000moO.

(0s)

06.

(i) S=vt (05)

- 10ms' x 200s (05)

= 2000m (05)

2000m

AB==
1.73

(iv) 2000m-500m =

(v) AC' oc:rce E6@ S

OB

VJ

A

l+2 ol,AB+BC =JitOn*ff (0s)

I= oB (./3 + 
JT)

1

=3.3908x l0am2 -3^ixI4y 10-3mx AxtYx!
J

(0s)
= 31.08 x 10-6

= 3.1 x 10-5 m2 (05)

(v) o6oco = eodejzoO x O.d y Q6e (05)
= 62.76 x t0-6m3 (05)
= 6.216 x 10-5m3 (05)

(vi) e6eco = Ttfh (05)

)1 '7 -l
6.216 x 10-5m3 = 7ax-xlo-3 mXLxlOa mXh

(0s)

tb) ABC eeegiozoCd $ozsrCooO er8oodtC ao@oo:
ooQo@zd

AC2 - AB2 +BC2

= 122 +52

=144+25=169
AC = 13cm
ABC A Obco dgco oarSo@a3

11
; x AB x BC= ^- AC x BC

l2cmx 5cm = 13cm x BD
BD = 4.615 cm
BD = 4.62cm
BDC A erSorcodeJ go@ ooQo@rr}
(4.62cm)2 + DC2= (5cm)2

DC = 1.91 cm
BDC A o6@Ecs = 4.62 cm + 1.91 cm + 5 bm

= 11.53 cm

2o@mxJi _ o,
4

OB = 865m

(iiD AB = OB tan 300

I
= 865x---

J3

865m

(10)

(0s)

(0s)

(0s)

(os) A

(0s)
(0s)

(0s)

(0s)

(10)

(0s)

(10)

(10)

(10)

(10)

-1ms 'x2OOs

500 m

1500m

=Vt
54x1000

3600

= 3000m
BC'=3000m-500m = 2500m

_ BC 2500m
tatt0 = BC 865m

tanQ =2.89 0 =tarrlAOC' =3Oo + 0AOC' =300 + tan-.r 2.89

B

2.89

(10)

(10)

(10)

C



C oncoeo

o7. (a) (r) X,r, --) X.r,
XrZ.r, ) XrZ.<"t

HrO,, J H, O,r,

(ii) race qooroCezo

(iii) 4X <rt+ 32rut )

(iv) -R" =-d(X)
dt

6,ebOOocorlro:
E@ccsaroo

ocd8zodoce(5x3 =15)
(10)

2Xrz. r", (15)

(10)

.'. q€erc6rc3

(c) (D geog e,d<6do ocEoce 3000C
geog Soar tocEolco 60-70 atm-

(d) (i)
(ii)
(iii)

oc6eo6zs geoo oroSO

greeOors

D ozocOts
09. (a) (D gcaror zagocd Qo d zr@,

d Sin 30 = l.4m
d - 2.8m

(b) (i) CuH,rOu,., + 6 Or,r, I 6COr,r, + 6HrO*,- 2808 kJmott
(10)

(iD dgozoCed 1 mol EeiO oloEo@Q pqc eolodrrr o,

= 72kJ
cdgoeoCe$ 1 mol doesarcd Q 9Sr eolodzlr co'

= 2808 kJ

72
= 

- 
0.0256

2808

(-) ees zrlE ar@ ee€ eac ozrcoqoJz:'r.

(20)

(10)

(5x3 = 15)
(10)

1d(x)
(v) Rxrz, =, dt

(10)

(10)

(0s)

(05)

(10)

(iD 6,2:Sogfdzoc,od @tE:ri e,sScozo codEcs qQ zod8.
gE@coco eSooal co, qQ @cbcoozo oco6) ce8.- (10)

dEO gE$oozr g€ Og a:O6 colp@ asoOlcO geoe ceo@rrJ

gE@cocoO 6gzrcOo: gere ca. (10)
(iii) o6qco Sg E@,gos Edereqo 86o1co,

l.2xt02 xlo3 motdm-3o) (D Rx

(ii) Rxrz,

1 x 60x 60s

= 2OO moldm-3s-l

-? _l
2oomold 'ms - CrHrOH,r+q-96COr@+CHTCOOH,D (15)

gcozo o6er tocEorcs (Ezrlo Eedocqace)

@eeO Eedocqarco, qddzo-; Edocqz::cs, dlogcOar>
Edecezlc:

2

= 100 moldm-3s-t

08. (D

(a)

(ii)

(iii) ooctrJ dzozo @Qg g@c6ce

l000kg
= loo" to-3 t gmol-r

= lffmol

oOrrJ dzod coqerc zrcc:os

= 1ffmol 72.5 x 102Jmol-t

= 2.5 x l06J

(10)

(10)
(iv) eac ga,l orcoo gESocO eoqeoc es@od Olce p OO

lri,cecl At86 erdodoO aocE oorcQ AO, (2x2 = 4)

6,8 /OC

qdea oqzo ar@ E6@
(4x2 = 8)

6ed. 2 s4g E8@
(4x2 = 8)

gOedOc ar@ E6@
(5x5 = 15)

OpoO
(10)

zo6@ce /oC

(10)

eocbco s@c6- 

= 

LJoirr. ,.*", 
ffi]

(ii) Eeoo codEco (ot6 9)
= mgh (0s)

= 100kg x 1(hns-2 x 1.4m

_ " _: 1400 J (10)
(iii) odArr,3 ooane$ Oo oe:E ce8. goca: od4o

OzrJoz:,J bec.i erc oerOOc,: qod g1E esbeogcoS.

Ogce @Er3 ozoodzrr zocbcaocogJ ozocoe3 oe-:OOce

eeo ogod g1E esbed @cO o1O1dE@O oceo{.
(iv) cobeo Ogcoo dodEO zog zocboc:

= 1792J-1400J=392J
o6zo eeUeeq Oeo F' zl@,

zocbcsco = FxS
= 392J=F'x 2.8m

F - 140N (10)

R oeO8o @o Etog@toco gESocO Ra@,
R = mgcos 30

R = 100 kg x 10ms-2 x

R = 866N
oEto eobeeo €oo(Q6zsc3 lt o$,

140N
= g66. = 0.16 (10)

dgozoCc$ @9e t d E€dA 016r} pqc al7o6m a,

= 72kJ
dgozoCrd @Qg 2.5 d E6iO OrBaS pqc errodz:r @:

=72x2.5
= 180 kJ (15)

2C^H^OH
ggc*bzrlo 2 (12 x2 + lx6 + 16x 1) (1s)

46x2
CoHuOu + @9e 2.5 86J EeqQ adzorrlaa =929 x 2

= 1849

E
VJt

Fp= 
R 

(05)



O) G) ordod 1 zoo + o 12

odcrd I zoO + 15 x 2n rad
W = 30t[ rads-r

(ii) W = Wo+qt

w_wn 30n_0
A - - rads-2I 10s,

= 37t rads-2 -

(iii) e tVpv
3Or +0

1_)xt0
2

150fi rad

l5Onrad
OOcre62r = ,=75rev

2ltradrev-'

I
oad 0 = Wot+ -*t2

3 nrads-2 x (10 s)'z

l_c.,
- -x3nrads - xl00s"

2

= 150?t rad

l50rrad
oo cr6zD = ---- { ='75rev

2nradrev

EO60 eA€
l50n rad

75 rev
V=rw

= 35x l0-2mx 3O7l rads-'

= 33ms-r
I=MR2

= l2kgx 35 x l0'zmx 35x 10-rrn

= I.47 kgm2

IE = -IW'?2

| 'l t.,
= -xl.47kgm" x(3oxrads-')'2-
= 6531

10.(a)(D W = V

odzlgoc{

v2
W = 

- 
odoreocJ

w

100xll0
R = _ odzlgocd

2400

5c) / 5.04Q

(ii) $coczoc6o3oo 9z,o8O / eec@crnn Egccozoce o@@

Ocdco @reo.@ gO ooco{/ Egccszooo gO oO.
(0s)

A doO Q Eg@ ocdco V = IR
110 =Ix5
224 = J (05)

B doO Q 8g@ ocdco V = fr

(10)

(0s)

(0s)

(0s)

(0s)

(05)

(04)

(03)

(o2)
(0s)
(0s)

(0s)
(05)

(0s)

(0s)

(eoc@ca> Egccszoocezll o@@

Egcceeoco gO oO.)

240_- J
5

48C)= I (05)
Ocdco ore@O 90 oarco{/

(0s)

(iii) (a) 66,o 6d 86@0 Ot6 zocgcsd coE ,/ oOcO ecocs
qQooul Scsceoco'l@zo oO.

(b) B odo4ocd g6odCOcs

v2. w__
R

_ 240x240r(=_ =24d1
2400

O@ doOQ 6,ozodcr eodeoc ogz:: OcdcO

V=IR

240_=I-loA
24

A doOQ 6,ezodo eodeoc cogo OcdcO

V =IR
110_=J:4A
24

Ie =O+;x

(iv)

(v)

(0s)

(0s)

6ga 6o186@0 odragoo 016 oOgcOd oE. rl@ doO z*s@?Dc

gEqcrlo A a@ doO re@rac AEqczlc: o@al S c2,6oE.

2400
( * =5.45 q.6cacdod)

440

(b) odogo eelerg E ' ozdEoo = 2400 x 2gO

= 196000 Jl 696K
(0s)

dgce zr:1"6@0 6Ocod zacercs H = mc A0

= 2 x4200 x70
= 588000/ 588k

(0s)
(i) eocE Q odE g@c6ce = 696 KJ - 588 KJ

= 108 kJ (05)

696000 -(ii) ,u* x*n

696000
-.---.-- . x d1. 500 cozl 95
3.6d00

2.4x290
Etoqtfi -ffi, d1.5oo oo e5 (10)

(c) Stoo fte3@d ClE g EO odorgo o15 oOgcod
gec. / (OcdcO gQ Earc)

d6O o6esdc,ro Sgozrr codE eocEce 016o. d Eeec

(vi)

,/
/R

5
Sci ForTech

016 pqgd 01cs oO. (5x3 = 15)




