
C. S. (MAfN) EXAM, 2009 

Serial No. (...__ __ o_4_o_;_) ( C-DTN-J-NUB ) 

MATHEMATICS 

Paper-11 

(Time Allowed : Three Hours l (Maximum Marks : 300) 

INSTRUCTIONS 

Each question is printed both in Hindi 
and in English. 

Answers must be written in the medium 
specified in the Admission Certificate 
issued to you, which must be stated 
clearly on the cover of the answer-book 
in the space provided for the purpose. 
No marks will be given for the answers 
written in a medium other than that 
specified in the Admission Certificate. 
Candidates should attempt Quest ions 1 and 
5 which are compulsory, and any three 
of the remaining questions selecting at 
least one question from each Section. 

Assume suitable data if considered 
necessary and indicate the same clearly. 
Symbols and notations carry usual 
meaning. unless otherwise indicated. 

All questions carry equal marks. 
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1. Attempt any FIVE o the following : (12x5=60) 

(a) 

(b) 

(c) 

(d) 

If lR is the set of real numbers and IR is the set 
+ 

of positive real numbers, show that IR under 

addition (IR, +) and IR+ under multiplication 

(IR +' ·) are isomorphic. Similarly if Q is the set 
of rational numbers and <Q+ the set of positive rational 
nwnbers, are (<Q, +)and (<Q+, -)isomorphic? Justify 
your answer. 4+8=12 

Determine the number of homomorphisms from 
the additive group Z 

15 
to the additive group Z 

10
. 

(Z is the cyclic group of order n). 12 n 

State Rolle's theorem. Use it to prove that between 
two roots of ex cos x = 1 there will be a root of 
ex sin x = 1. 2+10=12 

I X I +1 if X <1 
2 

Let f(x) = X 

2 
+1 if l <x<2 

-~ +1 if 2<x 
2 

What are the points of discontinuity off, if any ? 
What are the points ~here f is not differentiable, 
if any ? Justify yours answers. 12 
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I 

~-'q)' 

1. Pts:'1ffiR9d ~ ~ ~~ ~ cf; \3t1{ <nf'}Jq: : {12x5=60) 

(CF) ~ lR q 1 ("f1 f4 Cfl ti <-Olf ''* CflT -itc:- m-, 3TR lR + u '1 kl4 q; 

q I R1 f4 q; ti\OQ 13Tf CflT ~c tn G ~If~~ ~ lR lfrTT <f; 

31tft;:r (IR, +) 3ltt lR _ ~01'1 cfi 3ltfr:r (lR +' ·) 9)~l1Cfll {) 

-?m ~ 1 ~ cf; ~l41'1, ~ <Q qf{~t~ e\ot~t3IT CfiT -itz 
m ~ <Q U'11c-J4c:J; qf{~~ ~\ot!laiT CFT ~c, ID CfliT 

+ 
(<Q. +) ~ (<Q+, ·) .qr 1~~ctiltl ~ ? 3iqoi \3t1{ <f; 
11e=f ~ GRtfr cflf\}tq: I 4 + 8= 12 

(&) 4l""ll ~lj\~ Z 
15 

"« 4"'1""~ Blj\li Z 
10 

CfCfi til41ctilftdt3Tf 

ctf e·<.Clll3ft CflT ~tlf{ol ~f\}tct I {Z CfllfZ n CflT :q~~ 
n 

tilj\~ ~) 12 

{1T) TrB cfi ~ CflT ~ c6\f"J1q: I ~ *1 ttal d q; { il cf; fffc!: 
f<fl e"' COS X= 1 if; en ~ if; ~ -q e sin X= 1 

CflT ~ ~ m-r. ~ 9Gll CflT ~~'il<1 cA~q: I 
2+10=12 

(t:r) Ml R;, ct f( X)= 
X 
-+ I 
2 

_!B_ + 1 
2 

l<x<2 

2<x 

r ~ 3itildc-ll cfi ~ ~ ~ ~. ~ ~ m or ? 
~1 ~ ~ ~ ~- ~ f 3fqq;(1;f)ll 11ft ~. ~ 
~ m ffi ? 3TCR \3ii (i cf; tre1 ~ GRlH cftfJlQ> 1 12 

3 (Contd.) 
•••• 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



Assume that the zeroes of the denominator are 

simple. Show that the sum of the residues of f(z) 

at itS poles iS equal tO an-I . 
bn 

12 

(f) A paint factory produces both interior and exterior 
paint from two raw materials M

1 
and M

2
. The basic 

data is as follows : 

Tons of raw material per ton of Maximum 

Exterior Interior daily 

paint paint availability 

Raw Material M 
1 

6 4 24 

Raw Material M
2 

1 2 6 

Profit per ton 

(Rs. l ~000) 5 4 

A market survey indicates that the daily demand 
for interior paint cannot exceed that of exterior 
paint by more than I ton. The maximum daily 
demand of interior paint is 2 tons. The factory 
wants to determine the optimum product mix of 
interior and exterior paint that maximizes daily 
profits. Formulate the LP problem for this situation. 

12 
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(~) 

~I 12 

~) l:tc:- CfiT ~ 'fil <<.ctl~ I Gl 'fi-e~ til~i M 1 3iiT M2 ~ 
3i id f{Cfl ~ ~ {\ ;ff ifil CfiT \::h:·q I<: "1 'fi {d I ~ I 
$Pi~lcfl 3ii'fi~ f.110"1iftRcta 3ti)til< ~ : 

~ z;; "tR Cfi~ ~·~ ~ c:-; atftlctld~ 

IS( 16] 34idft:Cfl ~~Cfl 

~ ~ 3q~Q~~· 

Cfl-,;;.~ I l1R1 Mt 6 4 24 

Cfl-eiO l1TR M2 1 2 6 

"9"fi1 G"~ 5)"11Cfil 

(1,000~) 5 4 

<sU~I { ~~ ~ 11cfT ~ ~ ~ 3iidft:Cfl ~c: eFT ~Pfq; 
-qflr, ~ lt"G ~ 1 G"~ ~ \i£11<:1 11ft m ("i'ficfl ~ I 
3iiaf{q; :qz <tl31~'fidti aPi'fi ~ 2 G"1" ~I Cfll{€41~1 
aJiof1ctl ~ ~ l:til cf; ~ ~tScdt:t \3~q1c: ftr~ 
Cf)T ~Uf{UI Cfl {~I :q l$d I ~ fcF Riiti ~ aPJ Cfl lJ)"ilcfl 

3TfUcf; it 3TfUcf; m ~ I ~ ftma cF ~ LP « Ji ("'Q I 

12 
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2. (a) How many proper, non-zero ideals does the ring 

Z 12 have? Justify your answer. How many ideals 

does the ring Z 
12 

EB ~12 have ? Why ? 

2+3+4+6=15 

(b) Show that the alternating group on four letters A
4 

has no subgroup of order 6 . 15 

(c) Show that the series : 

G r + G ::) 2 

+ · · · · · · · · · · + 

(
1·4·7 ..... .. . (3n-2))

2 
+ .. ...... . 

3·6·9 .... ..... 3n 

converges. 15 

(d) Show that iff: [a, b] ~ [R. is a continuous function 

then f([a, b]) = [c, d] for some real numbers 

c and d , c < d. 15 

3. (a) Show that Z[X] is a unique factorization domain 

that is not a principal ideal domain (Z is the ring 

of integers). Is it possible to give an example of 

principal ideal domain that is not a unique 

factorization domain ? (Z [X] is the ring of 

polynomials in the variable X with integer.) 15 
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2. (qi) ctfitl Z
12 
~ \3~d , ih::-~J\rtl 3fiG~f fchail m-a- ~ ? 

3ll=A \3t1 { ~ \lfR ~ (fCff cfl~o: l q(1tj z 12 E9 ~12 ~ 

fcha-9 3fiG~f m-a- ~ ? ~ ? 2+3+4+6=15 

~) G~~r~o: fct; T.JR 3l~ A
4 

"tf"{ c;ctlia { (1 iii CflT q,"Hz 6 

CflT ~ \311-("tl!\ti 11ft i I 15 

(TT) G~lf~q: ~ ~ : 

GJ +G::J + .......... + 

(
1·4·7 ........ (3n - 2))

2 

+ ........ . 
3·6·9 ......... 3n 

15 

(tl) G~lf~q: ~ ~ f: (a, b) ~ IR. ~ tidd 41f11 tn, 
m ~ <:tlfdf4q; ti\Ci113IT c a1tt d, c < d cf; ~ 

f( (a, b)) = [ c, d) I 15 

3. (CF) G~lf~q: ~ Z[X] ~ ~ 3tf"adlt1 :J)OI:=t<.cis:=t vfo ~, 

\1fT ~ !!)O I \311 C1 d) "9io ~ ~ ( Z 'i\o I fc:t?f CflT C1 fill 

~) I CftiT fch~ ~ ~ !!)Ol\JilctH1 "<..l"ffi CflT \3GI${OJ 

~ ~'qq ~~ un 3fffid1t~ :J>OI-=t{.cf'51 m- 1 m ? 
(Z [X] ~ e~a T.R X~ CS1§)4Gl. CflT <:tfitl ~ I) 

15 
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(b) How many elements does the quotient ring 

Zs[X] h I . . . ? 
(X2 + 1) ave ? s It an Integral domain . Justify 

yours answers. 15 

(c) Show that : 

Justify all steps of your answer by quoting the 
theorems you are using. 15 

(d) Show that a bounded infmite subset ofiR must have 
a limit point. 15 

4. (a) If a , p, yare real numbers such that a.2 > J3 2 + y2 

show that : 

2
n d8 2n 

f a. + J3 cos e + y sin e = .J a. 2 - J3 2 - y 2 • 

(b) Maximize : Z = 3x 
1 

+ 5x
2 

+ 4x
3 

subject to : 

2x
1 

+ 3x
2 

< 8, 

3x
1 

+ 2x
2 

+ 4x
3 

< 15, 

2x
2 

+ 5x
3 

< 10, 

X > 0 . 
I 

8 
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Z'5[X] 
(<:.Cf) fctmrr 4C1tt (X2 + 1) cf; fcha q 3i4tt4 m- ~ ? CflfT 

"!ffi" ~ ~I TcFl tt 1.rta ~ 7 3TtR \3tH) cf; "tiel .q ~ 
~fl f'i1 C!> I 1 5 

(Tf) ~~~f~C!> ~ : 

3TTtt ~ Yi'"l~"f CfiT ~@BIC1 ~ ~ ~~ \3~* \3;g(OJ 

~Cfl (, ~ \3"<1 ( <f; ~ Cfl~Jf'f cf; "tle=f -q ~<1~H G~Rilo: I 
15 

0l) ~~,r~o: f<fltR ~ qftiil;a 3Ff(f \3q~~~=iltt CfiT ~ ~1iil 
~ t?111 \J1¥t1 mm ~, I 15 

4. (CF) ~ a., J3 , 'Y ~ ql~f4Cfl ~(.OQIL( m ~ a.?> J3 2 
T y

2
, 

m G~,r~o: fcf; : 

2Tt d9 21t 

f a + J3 cos e + y sin e = .J a 2 - J3 2 - / 

30 

(~) Z = 3x + Sx + 4x cFr 3TfilCfla4'lta c6lf'ito:, ~ ~ld 
fcF 1 2 3 

2x
1 

.- 3x
2 

< 8, 

3x
1 

+ 2x
2 

+ 4x
3 

< 15, 

2x
2 

+ 5x
3 

< 10, 

X > 0. 
1 
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SECTION-B 

5. Answer any FIVE of the following : (12x5=60) 

(a) Show that the differential equation of all cones 

which have their vertex at the origin is px + qy = z. 

Verify that this equation is satisfied by the surface 

yz + zx + xy = 0. 12 

(b) (i) Form the partial differential equation by 

eliminating the arbitrary function f given by : 

f(x2 + 1, z - xy) = 0. 

(ii) Find the integral surface of : 

x2p + rq + z2 = 0 

which passes through the curve : 

xy = x + y, z = 1. 

6 

6 

(c) (i) The equation x2 + ax + b = 0 has two real 

roots a. and p. Show that the iterative method 

given by : 

xk+I =-(a xk + b)/xk' k = 0, 1, 2, ..... . 

is convergent near x = a.. if I a. I > I P I· 6 
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~-~ 

5. Pi '4R1R4o ~ -ij- fch~ 'q'f:q cf; \3t1{ eft~(( : (12x5=60) 

(CF) G ~I f~C( fcl; \31 ~ ~317 q;r I R;t "1 ~ vfrcsf Z3 <(II 'i "tf{ 

ma ~. 3fqCfl('1 ~l'ilCfl (01 px + qy = z mar ~ I fk~lfqd 
~Riil( fcl; ~ ~4'1Cfl{Of ~ yz + zx + xy = 0 ~ 

m1 ~f9)tSC: mar ~, 12 

~) (i) f(x2 + 1, z - xy) = 0 

~ mT ~ t4 "iAi§ 41(1 "1 f eFt f4(j)C{1 Cfl { -i * 
IDU, 3ti~ICfi 3fqCfi(1 ~4)Cfl{Ut cq""it~C( I 6 

xy = x + y, z = 1 

6 

(7T) (i) ~tflCfl{OI x2 + ax + b = 0 cf; Gl qifd~Cfi ~ 

a 3IR J3 ~ t GQtf~C( ~ : 

xk+ l =-(a xk + b)/xk, k = 0, l, 2, ..... . 

cf; IDU Gff ~1 {I ~Ri Jj\ ('1 Cfl fcfftl X = a, cf; ~ Cfi c 

~ ~, ~ I a I > I J3 1. 6 
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(ii) Find the values of two valued boolean 

variables A, B, C, D by solving the following 

simultaneous equations : 

A+AB = O 

AB =AC 

AB + AC + CD = CD 

where x denotes the complement of x. 6 

(d) (i) Realize the following expression by using 

NAND gates only : 

g = (a+ b +c) d (a+ e) f 

where x denotes the complement of x. 6 

(ii) Find the decimal equivalent of (357·32)
8

. 

6 

(e) The flat surface of a hemisphere of radius r is 

cemented to one flat surface of a cylinder of the 

same radius and of the same material. If the length 

of the cylinder be I and the total mass be m ., show 

that the moment of inertia of the combination about 

the axis of the cylinder is given by : 

12 
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-
A+AB=O 

AB=AC 
- -

AB + AC + CD = CD 

eFT Q(1 <f){;i * GJU GT '114 ifc\ld ~ T.tiT A, 

B, C, D cfl lil..fi. cp) l>ilflJ"i ~~QO, ~ x £l1R\C1 

<fi { d I .g- x cfl ~{<fi '<fiT I 6 

~) (i) ~cH1 '"a"m 'i<<fi ID'i't' CFT ~@lil<1 <fi{d ~~ 
~ 104 R1 Reid &i \Jt <fi CFT Sll q o I q,"J fGt QO 

- -
g =(a+ b +c) d (a+ e) f 

~ X -Biffict <fi{C11 ~ X if; 'f<q, eFT I 6 

(ii) (357·32)
8 

CfiT G~l"ict4 ~ l>ilfl~ ~fGICll 

6 

(Cr) ~""~' r if; 3lUJfl8 cF :qq2 ~ eFT ~ ~""~' 3fR 
~ ~ it ~ ~ ~R:is< cf; ~ :qq2 ~ if; 

~ ~qCfll~l S,3lT ~ 1 ~ ~R:is< ~ da11{ 1 &tt 
cti(1 ~cllJ414 m #f, "ffi G~lf~Cl fctl ~·l.!l\J1'1 CFT ffiffl·s { 

..,::) 

cf; 3le1 cf; ~<ffllcf "'16,4 ~ ~ 1091R1~d mr ~ 
~: 

12 

13 (Contd.) 
•••• 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



(f) Two sources, each of strength mare placed at the 

points (-a, 0), (a, 0) and a sink of strength 2 m is 

at the origin. Show that the stream lines are the 
curves : 

where A. is a variable parameter. 

Show also that the fluid speed at any point 

is (2ma
2
)/(r1r2r3), where r

1
, r

2 
and r

3 
are the 

distances of the points from the sources and the 

sink. 12 

6. (a) Find the characteristics of: 

y 2r- x 2t = 0 

where r and t have their usual meanings. 15 

(b) Solve : 

(D
2

- DD' - 2D'2)z = (2x2 + xy -1) sin xy - cos xy 

a a where D and D' represent - and - . 15 
Ox Oy 

(c) A tightly stretched string has its ends fixed at 

x = 0 and x = I. At time t = 0~ the string is given 

a shape defined by f(x) = J..LX(/ - x), where Jl is a 

constant, and then released. Find the displacement 
of any point x of the string at time t > 0. 30 

14 
•••• 

(Contd.) 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



~) ctr fficfi eFT, Sklt'f1 m ~~~uf Cflf, ~ (-a, 0), (a, 0) 

'tR ~ ~3TT ~ ~ e 1 '"I uf 2 m q:;r ~ ftfcF \3 C(l 1 ~ 

'tR ~lfCld ~ I G~lf~QO ~ aTU {(C41c£ CfSP ~ 

(x2 + y'l)2 = a2(x2 _ y2 + A.xy) 

~ A. 'Q,CF qf{qdl 91oq(1 i I 

"t[g ~ G~lf~C!O ~ fch4) ~ ~ 'tR d H1 <c:Ril { 

(2ma2)/(r tr2r3) i , ~ r 1' r2 aiR r3 ood'r 3Trt ftfcF 

-« ~an eft ~ ~ 1 12 

6. ('fi) y'lr - x 2t = 0 

cf; ~ Jtl<'j\~ ~RliQO ~ r 3ltt t cf; 3fqzt ~l'"il~tl 

3f4 ~I 15 

~) li<i ~ RJi C!\ 

(D2 - DD' - 2D'2)z = (2x2 + xy - 1) sin xy - cos xy 

~ D 3Tr{ D' Pi~fCld Cf1<cl ~ ~aft(~ ~I 15 
ax cy 

(lT) '"1"11dt cf; ~ f{c(~ ~ ~ {\Nj\ cf; ftt x = 0 3{t{ 

X = I 'tf{ ¥. ~ ~ l ijJOilf t = 0 'tR, {"""!\ q;) 

f(x) = J..lX(l- x) cf; IDU qft:i'U~d 3f1tffi eft "'fldl ~, 
~ J.1 ~ f:1 tl d i Cf\ ~ 3ft<: \3 ~ cf; GfiG <"'i q,l- J1 (1 I 

0'1\st "1tdl ~ t ~'"itt t > o 'tiT <""'1\ cf; f4;tft ~ ~ 
X qil ~~141 ~l~li c6l~QO I 30 
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7. (a) Develop an algorithm for Regula-Falsi method to 

find a root of f(x) = 0 starting with two initial 

iterates x 0 and x 
1 

to the root such that sign 

(f(x
0
)) =-t= sign (f(x

1
)). Take n as the maximum 

number of iterations allowed and eps be the 

prescribed error. 30 

(b) Using Lagrange interpolation formula, calculate the 

value of f(3) from the following table of values 

of x and f(x) : 

X 0 1 2 4 5 6 

f(x) 1 14 15 5 6 19 

15 

(c) Find the value of y( 1·2) using Runge-Kutta fourth 

order method with step size h = 0·2 from the initial 

value problem : 

y' = xy 

y(1) = 2. 15 

8. (a) A perfectly rough sphere of mass m and radius b~ 

rests on the lowest point of a fixed spherical cavity 

of radius a. To the highest point of the movable 

sphere is attached a particle of mass m' and the 

16 (Contd.) 
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7. (CF) ~ 1ft GT ~ ~1 (IC[~i x 0 altt x
1 
~ ~ <fl(d 

. ~. f(x) = 0 Cf1T ~ ~ '"fl~&i <fl(il cfi ~, ~ 
~ {{!!)f11-Cf11Hft) fcrtb * ~~ ~ ~<'"Jnn:u:r CflT 

~<fllft cti~Q\, dlfcl; ftl~1 (f(x
0
)) :~:= ftl~1 (f(x

1
)) I 

Rl ~ 0\ n 3f j;'"f c-lt ~1 ( IC[Ri~'i Cfl'T ~ ft. <.OQ I 3ltt 

eps ~~m:a ~ 1 30 

(@") f1{11"1 aia<f~11 lhJl"fC11 CFT ~~'"fR1 <fl<d ~, x 3ft< 
f(x) <f; totlrt")i <tt P1 &:1R1Rcta ~l(oft ~, f(3) cf; l1A 

CflT q f{q; (11 q.,') f{;t Q\ . 

X 0 1 

f(x) 1 14 

(lT) ~ l1R ~Aftll · 

y' = xy 

y(l) = 2 

2 4 5 6 

15 5 6 19 

15 

~ -qTf 3fl<fll ( h = 0·2 cf; "fiT4 til--~ :q~R: fctfU CFf 

~@totlfi <fl(d SQ\, y(l·2) CFf 1lR '"flc:"j\A cFl~Q\ 15 

8. (Cfi") i;; clt'"f 11 m 3fr< 81\Ttil b CflT ~ ~· ~(G (I Jflfi<fl, 

81 \Ttl I a <f; ~ Pt tlct ln (11Cfll { Cfll c: { cF Pt &01 C1 tot ~ 

1R R: Cfll ~3ll ~ I J I ffi !1ft f1 Jj) f1 <fl cF \3 ~ :q C1 tot ~ ~ 

17 (Contd.) 
•••• 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



system is disturbed. Show that the oscillations are 

the same as those of a simple pendulum of length 

7 
4m'+ - m 

5 (a- b) · 

m+ m'( 2 - :) 

30 

(b) An infinite mass of fluid is acted on by a force 

~2 per unit mass directed to the origin. If initially 
r 

the fluid is at rest and there is a cavity in the form 

of the sphere r = C in it, show that the cavity will 

1 

( 
2 )2 ~ 

be filled up after an interval of time 
5

J..l • C 4 
• 

30 

18 
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~ ell 'i I "1 rn' CflT ~ CflOT ¥. "§;3TT i I {f?r cp) ~ <'11 ~I 

"11dl ~I <t!ttf~O. fcll Gl<'1"1 <:flft" ~ . \3tl d~l{ 

7 
4m'+ - m 

(a - b) 5 cfi ij <<'1 \"tl H Cfi cfi "§;3TT 

m+ m'( 2- :J 
Cfl{d ~ I 30 

<~) a <<'1 ctfr ~ 314Ft~ a tftiffi 'tft, m ~Cf1t{ ~itifd , ~ 

r 
~ 2 (9"TfT "§;3TT i I ~ ij ctfl ~!I II \3 <{J I JOt q,'l 3fh: ~ I 

~ 311{'1 "if d{cl f4<:t'ilctt141 "if tn alR \3ijil. JflHCF 

r = C cfi ~ "if 't;Cf) q,"'j G { 1?f, at <t!ttf~~ ~ ij'i~ 
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Serial No. ( ) 
--------

JlfUid 

sn~Pi ~-II 

34j"4~1 

( C-DTN-J-NUB) 

[ 'iulfCfi : 3 00 J 

9 c-4Cf) 9V::r fY ..-cf) 3fr< 3[iJ vft c?l ;j). it f§W D" I 

9~ rfi * \3 t1 ( ~ 1fTEZl11 it ffr&- ~ ill&<! 
R/eCf)l \3('"H<4 3114~ 94~, q;;r # fi!h47 7TllT 
U' I 3ft ( ~ 1fTVJ11 Cf)f "fTTlS c: \3 ('"J "{CT 

dn<.-jfffCf) "* j<4~lS6 rrr 31Ict'd Pfffcsc. 
f~ T:/T {4:;47 \ifFfT illf8 lZ I gro-~ 
q( \3 tf:Hf(qd 1fTVP1 * 31/d R dJ 3Pl[ p;, tfl 
rrrm # ffr&- ~ an<. rrr citt 3fcF ~ 
~ \11/ <!. i) I 

gv;=r e ·<OliJ 1 3th 5 31Pic:nl[ g 1 <StJctfJ 9~;;f)· 
# it 9 ,[) Cfi (q 0\5 it Cf)7i-it-Cf>11 ~ !f7Ff 

1 ""~ Cf> < p;, ... en· rtFr 9 ~ ;j). * an < cflRt cz 1 

~ 3114~4Cf) lit cit ~ 31ict>$t q;r ill/rot 
ct}Rf lZ OWl \3 rot c:p) ~ ctnRI(! I 

9cf}Cfi} 3Th (Of~ d ~)" * 9 ilf?td 3T2! #~ \if(if 

f/Cf) ~ ";f cpe;r TfllT liT 1 

tr~ 9~~} * 3fcF; 841'"1 g I 

Note : English version of the Instructions is printed on the 
front cover of this question paper. 
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