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INSTRUCTIONS 

Each question is printed both tn 
in English. 

Answers must be written zn 
specified in the Admission Ce ｾﾷｾｾｾｲ｡ｳ＠

c space 
arks U!ill be 

to you., which must be state 
cover of the answer bo 
provided for the pu.rpo 
yiven for the anst.uc en in a medium 

in the Adrnission other than that 
Certificate. 

Candidates ;lt ternpt Question Nos. 1 

and 5 tuh I > :ompu lsonJ. and any three 
of the em g questions selecting at least 

ｴ ｩ ｾ＠ from each Section. 

1. ber of rnarks carriecl by each 
1:s indicated at the en.c.l of the 

J1ssume suitable data if considered necessary 
and indicate the S(.lme clearly. 

Symbols/ notations curry !heir usu.al 
rneanings1 u.nless othenoise indicated. 



Section-A 

1. Attempt any fiue of the following 

fa) Find a Hermitian and a skew-Hermitian 
matrix each whose sum is the matrix 

3 

2 +3i 

4 
ｾｾ｝＠
:>t 

(b) Prove that the set 
(x1, x 2 , x3 , x 4 ) in R4 

equations x1 + x 2 + 
2x1 + 3x2 - x3 + x 4 

of lR4
. What is 

subspace? 

and 
a subspace 

· ension of this 
its bases. 

{c) at " is continuous on [1, 2J 
has three zeroes in the 

. Show that f '' has at least 

12 

o 1n the interval (1, 2). 12 

(d) 0. is the derivative of some function 
ｾ ｮ･､＠ on [a, bJ, prove that there exists 

a number l1 E [a, bj, such that 

fb f(t) dt ｾ＠ f(D}(b- a) 12 
Ja 

(c) A line is dra\vn through a variable point 
2 2 

on the ellipse x · -1- }!____ = 1, z = 0 to meet 
a2 b2 

two fixed lines y = m1C: 7. == c and y = -mx, 
z ］ｾ＠ -c. Find the locus of the line. 12 
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(r:r.) ｾ＠ ｾ＠ ｾ＠ ｾ＠ fu"q-ll-tf4lt ｾＱＭ］ＭＧｬｻｾ＠

ｾｾＮ＠ NHCfll m ｾ＠ ｾｬｶｻＨＮ＠ -r.t 

( 1 ) 

( 1 ) 

(-q) ｭｾ＠ [c 

ｾｾ＠ -m 

! 
; 

' .::\ ｾ＠.. c+ ＰＱＱｾＮ＠

2i 

1 

-i + 1 

3 -1 l 
I 

2 +3i 2 ! 
! 

4 Si I 

12 

12 

·h .L f ( t} d t = I ( 11 }( b -- a} 
1 2 

") 2 
X-· 11 · 

{I •i ｾ＠ '1 + :.:_ ...:. 1 z 7:: 0 q v-=F t:rft-T<ff P.Fi 
') ｾＩ＠ ｾ＠ } • j 

a- b-

ｾ＠ it ｾＺ＠ tal it ｦｾ［ｾｯ＠ 1:'srr-:1it y = mx. z = c 

ｾＧｮＺ＠ y = --mx, z ｾ＠ -c <:n-1 ｉｊＺｫＱｦｾ＠ in AQ. ｾｾｦｩＭＮＭｩｲ＠

ｾ＠ Ｇｾ＠ I :;u ｾＱＺＧｦｬ＠ ｾ＠ ｦＮｩｪｾＭ［ＺｲｲｾＮＮｦ＠ -;:f.T ;n rf ＭｾＺｦｬ＠ f:-Jtt I l 2 
. Ｇｾ＠ . 
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{fj Find the equation of the sphere having 
its centre on the plane 4x-5y-z = 3. 
and passing through the circle 

') •') •') 

ｘｾ＠ T y ... + z... -· 12 X ·- 3 y + 4 z + 8 = 0 

3x Ｍｾ＠ 4y- Sz ｾ＠ 3 = 0 

2. (a) Let . i'J = {(1, 1, 0), (1, 0, 1), (0, 1, 1)1 

(b) 

(c) 

. /l' = {(2, 1, 1), (1, 2, 1), (-1, 1, 1)} be th 
ordered bases of 1R 3 . Then find ｾｾ Ｇ］ｾ Ｇ＠

representing the linear ｴｲ｡ｮｳｾ＠
3 ') 

T: R - ' R-- which trans fa 
./J '. Use this n1atrix rep 
find T(:\t where x = (2, , ). 

to 

skcw-synunetric? 
Justify your answer. 

Let L : ｾｾ＠
4 -: JR 3 be a iincar t ransfor-

Ination defined by 
L((x1• ｸｾＬ＠ ｸ｟ Ｓ ｾ＠ x.1 }) 

=: (x] -r x4 -- xl - ｸＲｾ＠ x3 - x2, x.1 - xd 
Then find ｴｨｾｾ＠ rank 8nd nullity of L. 
Also, detern1ine null space and range 

20 

20 

20 

space of L. 20 
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( " '· .... " '"' R R ·-ｾＩ＠ ｾ＠ 1!,B ｾ＠ Cf.T Afl!Cf.{OI ｾ＠ C:hl'-1l!,, '-1fi2hl ｾ＠

fllOI(id 4 X - 5 y - Z = 3 t:f1: if ｾｴｴ＠ \;IT ｾ＠

x 2 +y2 +z2 -12x-3y+4z+8 =0 

3x + 4y-Sz + 3 = 0 

ｲｴｩｴｾｾｭＱ＠

2. (en) ({lf;jjQ. ./1 = {(1, 1, 0), (1, 0, 1), (0, 1, 1)} 

,/)' = {(2, 1, 1), (1. 2, 1), {-1, 1, 1)} ｾ＠

12 ｾ＠

0 

(B) 

ｭｾｭ＠ ｾ＠ iR 3 ｾ＠ 1 (R" ｾ＠ 3ii&J;f. ｾ＠ ｾ＠ ［ＺｦＩＩｦｾｬｊ＠

ｾｾ＠ t:.,rcn ｖＮｾ＠ ·t-fisr-..r. ｾＮｱ＠ i<H'-JI T: 3. 3 -) JR 3 

"' '' .... ｾ ｾ ﾷ＠l'i¥'qo1 ｾ＠ m m .. /J CfiT ./.J' ｾ＠ .. · . IT 

ｾ＠ Ｓｬｬｾ＠ ｦ＿ｴｾｱｯＱ＠ Cfil T(x) ｾＱ＠ 3JT?f -: ., 

ｾｦＨｬＴｫＱ＠ 4lGQ,, ·:iit.f x = (2, 3, 1 20 

ｾｘ＠ =3 ±0-01 -Jfl\ y = 

ｾ＠ P(x, y) ｾ＠ wfm 
fefi <1 <fl q f(:U ｾ＠ <11 if Bl? 

ｾ＠ ｾ＠ li.t-1C1-f1 cnl Ｍｾ＠
ｾ＠ -q ?11-rr. ｾ＠ -

ｾ＠ ;;.ny ｾｔｦｴＺｊｬＺ＠

., ｾ＠ ｾ＿＠ 3Wi 

(3, 4) q"{ r 3fu Ｙｾ＠
20 

(TJ) Ｚ＿ＮＱＱＦｻｾ＠ .A ｾ＠ ｾ＠ ｣ｦＩｦｾｯＬＬ＠

ｾ＠ (" ｾＭｦｬＴｦｩｬ､＠ <f'r;fi -m 1 ｾ＠ ｾ＠

3 %81fuifl ｾ＠ m i.r m t ｾ＠ MIMCh 

-A 4 llh1 c$it 6T? ;sffi ::rrr: ifi q ?.d it 
ｾ Ｎ｣ｩﾷ＠ tm chl f;jj ｴＮｾ＠ I 2 0 

ＢＨＮｦｬｾ＠ L: lR4 -> lR3 ｾ＠ ｾ＠ 'tp')rq:; ｾＭｙｩｯｻ Ｐ Ｑ＠ t, 
iT 

= {X 3 + X 4 - X l - X 2' X 3 -- X 2' X 4 - X tl 
B Ｍ｣ｦｦｩｾ＠ it 1 (fq L ｾ＠ ;:f.tP- ｾｦｮ＠ ｾｔｾＨｦ｛＠ cit ｾ＠
＼ＺｆＧＺＧｉｦＭＳＱｾＱ＠ ｕｬｾ＠ ＭｾＩ＠ L cht ﾷｾﾷｦＧｾ＠ Hlifu 3fu: ｾ＠ ｾ＠
CfT 1ft R ｾＮｲｲｻｕｬ＠ ｾｉ＠
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(b) Let f : R 2 ｾ＠ IR be defined as 

• _ ｾ＠ I ｾ ｹ［ｹ＠
2 

, if (X, y) ｾ＠ (0, 0) 
f (X, y) -l V X + y 

0 , if (x, y) = (0, 0) 

Is f continuous at (0, 0}? Compute 
partial derivat ives off at any point (x, 
i f exist. 

(c) A space probe in the shape 
ellipsoid 4x 2 +y 2 +4z:2 = 16 ente e 
earth's atmosphere and 1 st rface 

4. {a) 

begins to heat. After 
ternperature at the 
probe surface is 

oint on the probe 

the set V of all 3 x 3 real 
ｾ ｾ Ｑ＠ .tri c matrices forms a linear __ __, pace of the space of all 3 x 3 real 
ｾ Ｑ｡ｴｲｩ｣･ｳＮ＠ \Vhat is the din1ension of this 
subspace? Find al least one of the bases 
for V. 

Evaluatt: 

I = J J x cl y cb; + dz dx + xz 2 cL'K: d y 
s 

where S i s the outer side of the part of 
ｾ＠ ｾ＠ ｾ＠ ' I he ｾｄｨ･ｲ ･＠ x ·- + y ..... + z ..... ::: 1 1n the first 

octant. 
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(G) ctlf:tl!\ f : IR 2 Ｍｾ＠ R RRF8fi:J<l iJ1 ｾ＠ ｾ＠

qftmftrn' ｾＺ＠

I· ｾ＠ XI.J_ ') , ·<TR (x, y} * (0, 0) 
f(x, y) = ｉｾ＠ x- + y- I 

l 0 , ｾ＠ (x, y) = (0, 0) • 

<P-n (0, O) ｾ＠ f ｾ＠ Ｍｾ＿＠ %m ｾ＠ (x, y) ｾ＠ f 

31ful<"'l m 1 G 
(Tf) ｾｬＺＭｓＱｲＱ｜ｊｩ＠ 4x 2 + y 2 + 4z2 = 16 <it -

ｾ＠ ｾ｡Ｚｔ＠ ｾＧｑＧｕｔ＠ -m;r -gvit ｾ＠ en · . ' 

4. (Cfi) 

ｾ＠ t ｾ＠ ｾ＠ T.{S ＱＱｾ＠ ｾ＠

ｾＧ＠ -?l'l::Ctqol-m ｾ＠ ｾ＠ ｾ＠ g 

T(x, y, z) =-= 8x2 6z + 600 

ｾｾｾ Ｚ ＬＮ＠

fu;s. e: u'lfi 3 x 3 q Jwf'qqo, ｮｴｬｦｾｯ＠ Ｂｾ＠
- ｾ＠ "{:rm 3 x3 ｲＺｬ｛ｦ＼ＱｾｱＺＩ＠ ｾ＠ ｾ＠ ｾ＠ :F,( 

ｾＧＱＧＸＱＱｾ＠ ｾ＠ ｾ＠ 1 ｾ＠ "31=l1:v:rfu q)f Ｍｾ＠ CFn 

. _ V it ｾｾ＠ <:ntr ＭｩｴＭｾ＠ -n;:Fi ＳＱｔｾ＠ ｾ､＠ ｣ｩｬｦｾｬｕ＠

I = x dy clz -r dz dx + xz ｣ｌｾ＠ d y ;;F,I Ａｻｾｲ＾Ｂｬｬ＠ <:F.=i JJ 
2 . 

s 
ｾＧ＠ ｾｾ＠ S ｾ＠ ｾ［ＮＮｦｩ＠ Jt ｔｾ＠

20 

20 

X :2 + y '2 + z 2 = 1 ｾ＠ 'qlTT q.;-t ｾｬ＠ ｾ＠ it I 20 
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{c) Prove that the nonnals fron1 the point 
") ) 

X.:... L{" 
(u, p. ·r) to the paraboloid -· . "';" ·- = 2 z 

) ..., 
a- })-

lie on the cone 

ct. I) 
. ) ·') 

u- Ｍｉｊｾ＠

+ ·- . --- :..: 0 
X- U !J - ｾｾ＠

Section-S 

5. Atietnpt ;:u1y 

(bj 

of 
ccccn trici tv e under .· 
cent r:=tl force directc 

I'Jf fnrcc ｩｾ［＠ trc.tnsfc -eel 
Find the ecce of the 111.:\V orbit in 
hTn1s of t :e1 ricity pf the original 
nrbit. 

of 1 he set of 

t n the inkn·;d J-1, lJ and detcrn1ine 
whet her the set is lincelrly dependent on 

1 •') 
ﾷｾ＠

i-· L lj. 12 

i\ unifonn rod AB is rnovabl'.' about a 
hinge 81 A ｾｵＺＮ､＠ rests with one end in 
contnct vvith a smooth ｖｴｾｲｴｩ｣､＠ ｜｜ＧＺＺＱＱｾＮ＠ If 
1 he rod is inclined at an angle of 30° 
with the horizontal, find ｴｬﾷＮＨｾ＠ reaction at 
tile hinge 111 magnitude 8nd dirccti:.n1. 12 
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('1) 

(u:, f\ y) 

.-, •) 

u. I) a "'" - I) -
-- + --- +- - = 0 
X- (t_ y Ｍｾｾ＠ Z -- '{ 

·1 :% ［ｈＭｾ＠ T1 <-l;n ｾＰＱ＠

- r-.. ct-:l 'H i,hn ｾＬ＠ -<Y-1 ｾ＠

Ｍｾ＠ ' I 3 ｾＭＭ I •") v ,) II 
\ ..-'\. ' ... _) .-'\ ｾ＠

ｦｩｈＭＱＭＭｾ＠ ::;lid -fJ}j l! ｾＩｻ＠ ｦＮｴｾｾＡｊ｟ｬｊｔ＠ ｱＺ［ｾ＠ ff, ｾ＠
• •• .l 

12 

1] ｾｈ＠ 'tfi:J cfld: ｦＮｲｾｨ＠ t, 3-T?.fQT ;; 1-:fi ｾ＠ I 12 

1:.:-r. (,5,t"J41'"1 ｾＭｾ＠ ｾ＠ /\B, ｦＭＭ］ｩ［ｾ＠ i\ Ａｾｾ＠ ff,-:;; -T. ｾｲ［ｾｾｾ＠- ,_, 

qf-ct-:.n8 % Ｎｾｦｮ＠ ｾ＠ ｾ＠ f{v.J ｾｾＭ［ｴｩ＠ ｦＧ］ｆｨｾｦ＠ ｾﾷ［ａｦ｣［ＮＮＺｮＺ＠

ｾｈｐ＠ ·;r, ＭｾＭｦＺＮ•Ｍ､［＠ -ii ｾ＠ f.?.TI '1.1 ＭｾｦＧｾ＠ ｾｳ＠ f%1Pr3l * 
ｾｾ＠ . 

ｭｾｾ＠ 30" ;-f. ·.:r:i'Tf ｾ＠ 3:rf11"1(f n' riT lt"i 1'17 ｾｦ｣ｴｦｾ＠

i1 '1P,41'•1 ＮＭｾＩｲ｟＠ ｾｾｾＭｮ＠ it -:TT7l ＭｯｦＮｩｦｾ＠ 1 12 
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(d) A shot fired with a velocity V at an 
elevation u strikes a point P in a 
horizontal plane ｴｨｾｯｵｧｨ＠ the point of 
projection. If the point P is receding 
from the gun with velocity v, show that 
the elevation must be changed to 8, 
where 

. 20 . r\ 
2v . e 

Sll1 = Sln LU + --Sln 
v 

(e; Show that 

where 

U.J 

(i) 

z-axts; 

(ii.) (1, --2, 1) tn the 

6. (a) equation of the 
far ., of circles in the xy-plane passing 

12 

6•6 

ｴｨ ｾ ｵｧｨ＠ (- 1, 1) and (1, 1). 20 

inverse Lapbcc transfonn of 

F(s) =In( ｳＫｾ＠ '1 
\S+;)i 20 

(c) Solve : 20 

d y - y 1 {x ·- y} y(O) = 1 
ｾｾＭ ＳＮｾｾｾＲ＠ ＭＭｾＧＨＲｹＭ 4y]' 

C-DTN--.J-NUA/44 10 



(''-1) "Wr V iii ｭｾ＠ ｾ＠ 3 -;I d 1 !< 1 a l:R zyft Tli rr"hft, 
ｾｾ＠ ｦｾ＠ ｾ＠ ｾ＠ -B" ｔｪﾷ［ｊｾＬ､ｴ＠ ｾ＠ ｾｾｦ＼ｎｊ＠ ｂｾ＠ i1 
ｾ＠ P t:R rn1. :wfT ｾ＠ t ﾣｾｒ＠ ｾ＠ F' ｾ＠ it <1rr t· 

ﾷｾ＠ W'-l ｾ＠ it en -::;n "{(.1 it, <fr ｾｾｾｾｾ＠ fu; 3';:lrli!lt :r-1 
8 it ｾｔｦｦｦｩＱ＠ '::fiG11 ｾｪＱｊｱ＠ {'1:l q:; it l d' Ｇｩｴｾｾ＠

. ?c. . 0 . . 2v . n stn _o == s1n .:..U. -t- -· · s1n u 
v 

12 

ＨｔＭｾＩ＠ 6+6 

--1' 2) ｾ＠

{ii) it (1, -2, 1) o/ 

--1 ｾ＠ :sfu: ( 1, 1} it it ＺｲｾＱ｟Ｚｩｊ＠ ｾ＠ ｸｹｾＭｻｾ＠ it 
Ｍｾ＠ Cf. ｾｾ＠ fll•ft41J_!JI !'fi1 ｾ＠ ＭＺｨｾｬ＠ 20 

20 

20 

') 

dy - ｙｾ＠ (x- y) y(O) =-= 1 
ﾷｾｾ＠ - ｾｬｸｹ Ｑ＠ ·_ x 2 y ｾｾＫｾ［Ｎ［ＬＬ＠

C-DTN-J--NUA/44 1 1 I P.T.O. 



7. (o) One end of a light elas!ic string of 
nat ural lc:ngth I ｾｾ＠ nd modulus of 
elasticity 2mg is att3ched to a fixed point 

0 :1nd the other end to a particle of 
mass m. The particle ｩｮｩｴｩｾｬｬｬｹ＠ held at 

rest at 0 is let fall. Find the greatest 
of the the 

(bj /\ particle is v 
inverted 
that the 

frurn t ｨｴｾ＠ cusp of 
cycloid down the 
t in1 c 

,' v .. 
I! --=- 71 

t. Ｒｾ｡ｧ＠ / 

radius of the generating 

body, the furccs 
A ·' A 

:)(· 2i - j : 2k) N and 
A A 

G12i :- 2j - k) r; :•rc acting at points with 
.. -. .. .... ,. .. 

poslTwn vectors i - j, 2i -r 5k and •1 i - k 

respectively. Reduce this syst('m to a 
ｾ＠ ｾ＠ -

single forceR acting at the point (4i- ｾｾｪＩ＠
.. 

together with ｾ＠ coupk G whose axis 
ｰ｡ｳｾ｣Ｚｳ＠ . t h ro_ugh this point. Does the 

10 

point Hi +2j) lie on the central a.\:is? lS 

C-DTN-J -·l'iUi\/44 12 



7. Ceo) Wf?! ＼ＺＱｾＱｴ＠ l 3ftt >r?ffi.'lJ(n 'TJlfq) 2rng r:mft ｾｾ＠
ｾ＠ ｾＧＭｬ＠ i'1;1 Cfil ｾ＠ lJ:HI ｾ＠ f ... ｾｾ＠ 0 TTI ｾｦｾ＠

ｾＳＱＱ＠ % ｾｴｴ＠ ｾｈｉ＠ fun Ｚ［ＺＮＮＭＮＩｾＱＱＱＧＱ＠ m ;fi ｾＥ＠ ｾ＠ -1: UP..T 

ｾ＠ ｾｉ＠ ｾ＠ it 0 t:P.: ｦｾｈｉｾｉｱｻＭ＿ＭＭＱＱ＠ lt W ｾ＠ ｱｩｾｊｦ＠ cnl 
ｾｐＩｬ＠ fum ｾ＠ % I TTfu ｾ＠ fu.:r sm Cfil ::nfi.r:r..:m 

(n: + 2 - tan -l 2) f2L 
v 9 

ｾｦｩ＠ ¢11(!, m if 0 TTJ: ｱｾＭＧＺｬ＠ ｾｈｉ＠

• 
(G) ｾ＠ ｾ＠ !Jf<1d1fiP1 ｾ＠ ｾ＠ ｱＺ［ｾＺｱ＠ J, ｾ ＭＭ ＬｲＭＱＧＮ＠ qTf 

V ｾ＠ W'4 ｾ＠ it ;fl--it ｾ＠ ｾ＠ , T ｾｔｯｔ＠ ｾ＠ I 

,... .... 
1% ｱｾ＠ T-1 ｾＲＭｔｉ＠ r:p: 

·.J 
.... ,.. ,... .. ... 

O(i. j + 2k} ｎｾ＠ S(-2i - j 1 2k) N 

i + 2)- k) N ｾＭｦＺｐｬ＠ CR r% r., ｾｾ＠
.?,ffi 

--+ 

ｾＮｱ＠ ｾｴ＠ Ｈｾﾷｾ＠ ｾｧＺＭＺＨ［Ｑ＠ ;..rc:--T R ;:r: 1JJn:r-:.R ＣＮｲｦｽｦｴＡＮｾ＠ :;i1 
" ,. -)· .. 

ｾ＠ (tti + 2Jl lH ｾ Ｑ ｮＭｲ＠ G ｾ＠ m';l..f m "-0\ ｾｾｔ＠ ·01, 

ｦｬｩｾＪＭＧ＠ 3-P,l ｾ＠ ｦｩｬｾ＠ ;t. ｾＺｦｦ＠ ... ｾ＠ n ｾｖｈｴ］ｴｬ＠ i.T I '-f"'=ll JC1.-S, 

(4i + 2)) ＤＮｻＱｾ＠ ·.wH 1l: ｾｾＭｆｩ＠ %7 

10 

15 
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8. 

(d) Find the length of an endless chain 
which \Vill hang over a circular pulley of 
ｲ｡､ｩｵｾ＠ a so as to be in contact ·with 
three-fourth of the circumference of the 
pulley. 15 

(a) 

(b) 

(c./ 

Find the \VOrk !":"lOVIng 
particle once 

done in 
round the ellip,<'· ---

') •) 

x"' . y--
- .,.. . . __: 1, z. == 0 under the field of 
25 16 
given by 

--+ A 

F ;;.·. {2 X - y ｾ＠ z) i 
A 

y,.. 4z) k 

'! •. 3 • 
+ y · J +· z ｾ＠ k and S is the 

value of 

• 
taken over the upper portion of the 

... , ") 

surface x "- - y ｾ＠ - 2nx..,.. az = 0 3nd the 

bounding curve lies in the plane z := 0, 
when 
- ·. .. , 
F =ju"" 

ｾＧ＠

., . 
- ｾＭ ｾ＠ \ : ··'- I r. 

I '') '> •. ') :2 2 . 
·t·(z·- ﾷｾｸＭ ＭｹｾＩｊＫＨｸﾷﾷ＠ +!J -z )k 

20 

20 
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ＨｾＩ＠ ｾ＠ itB HWi?l<i ｾｒ＠ cfi1 ､ｫｩｬｾ＠ ｾ＠ ｾｦｭＡＬＬ＠ ·iT 
ｾ＠ a ｾ＠ ｾ＠ rfm ftrGt 'n: ｾ＠ ;F-F;T{ ｾ＠ mm 

8. ("'.fi) 

ｾ＠ ｾ＠ ｾ＠ cfit r.rft"F-1 ｾ＠ ｡ｒＭｾｾｾ＠ ｾ＠ ｾ＠ ilm 1 1s 

ｾ＠ A 

F = (2 x - y + z) i 

+ (X + y - Z 
2 

) l + (3 X - 2 y + 4 z) k 
, x2 y2 

IDU 3ffiJ ｾ＠ ＭｾＱＺＱ＠ it 2.1tfR <ftd111 --· + --
- 25 16 

ｺ］ｏｾｾｳｭｾｾｔｊＡｦｩｾ＠ ＭＭ ｾ＠

ｾ＠ ｾ＠ Cfi1 ｾ＠ ｣ｦｬｦｾ］ｧｾｬ＠ 20 

x ｾ＠ + y 3 ) + ｺｾ＠ k it 3fu 

ｾｔ＠ ｾ＠ i:,ll 20 

(rr) ｾ＠ , y - 2ax + az = 0 ｾ＠ "PP.1 ｾｲﾷｲ＠ Ｑ ｾｻ＠ 1<:11. 

-rn!, ｾＮ＠ Cffi ｾ＠ Bl1<ic:3 z = 0 .q W.l(T l:4 tH 
--· ｾ＠ ｾ＠

,, ｾ ｘ＠ F)' dS q;j 11R ｾ＠ ｲｴｬｇｩｬｴｾＬ＠ ｾ＠

- 2 ..., ') ｾ＠F = (y + z... - X"- ) i 

+(z2 +x2 -y2}_J.-r(x2 +y2 ｟ Ｒ ＲＩＱｾ＠

20 

*** 
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MATHEMATICS 

Paper-11 

(Time Allowed: Three Hours) Maximum Marks : 

INSTRUCTIONS 

Each question is printed both in 
and in English. 

Answers must be written in th 
specified in the Admissio 
issued to you, which 3' h stated 
clearly on the cover an wer-book 
in the space prov · he purpose. 
No marks will b for the answers 
written in a other than that 
specified i ｾ＠ ission Certificate. 

Candf&r s a/tempt Questions 1 and 
5 wh ompu/sory, and any three 
o the aining questions selecting at 
e t fttl e question from each Section. 

me suitable data if considered 
"ecessary and indicate the same clearly. 

Symbols and notations carry usual 
meaning. unless otherwise indicated. 

All questions carry equal marks. 

• 

e'ZlFf ｾ＠ : ＳＱＧＱｾ＠ CfiT W ｾ＠ 41 ..-{1 ( <r« !1F7- !ffl' ct ｦｦｬｅｒｾ＠ ｾ＠

rrr rrw ｾ＠ 1 

•••• 



1. 

ｓｅｾｉｏｎＭａ＠

Attempt any FIVE ｾｨ･＠ following : (12x5=60) 

(a) If !R is the set of real numbers and IR is the set 
i 

of positive real numbers, show that IR under 

addition (IR, +) and IR ｾ＠ under multiplicatio 

(IR +' ') are isomorphic. Similarly if t1) is the 
of rational numbers and <Q+ the set ofpositiv 

nwnbers, are (<Q, +)and (<Q+, ·) isomorp 

your answer. 

(b) Determine the number of hom ht sms from 

the additive group zl5 tot ad I ve group ZIO' 

(Z is the cyclic group n). 12 
n 

(c) to prove that between 

there will be a root of 

2+10=12 

+1 if X< l 
2 
X 

+] if ｉｾ＠ X< 2 
') .... 

ＭｾＫＱ＠ if 2sx 
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 

2 (Contd.) 
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. . ' 
ｾＭＨＮｦＩ＠

I. ｦ ＧｩｾＧＱｦ｣Ｑｾ､＠ if if Fcf; .. t1 ｾ＠ cfi ｾ＠ ＼ｦｬｦｾｴＡ Ｌ＠ : (12x): . .:60) 

ｾ＠ 1R ｱｬｦｦｬｾ｣ｴｬ＠ ｾＳＱＱ＠ CFT ｾｺ＠ m. 3fR- lR u., l\liCfl . + 

｣ ｬｬｾｦ Ｑ｣ｴｬ＠ ｾｭ＠ CfiT ｾ＿Ｚ＠ if. ｇｴｬｬ｢ｾ＠ fill IR tinT cF 
3Ttft';r (lit + ) ＳＱｾ＠ lR _ ｾ＠ cf1 ｾｮｦｴＴ＠ ( IR + , ·) " 

iffi g I ｾ＠ cF f!AI"1, ｾ＠ Q) ｱｦｻｾｾ＠ ｾＳｦｬ＠ <fir 

f>1' ｾ＠ (() tl"ii,Act) ｱｦｻｾｑ＠ ｾＳｔｉ＠ Cf1T ｾ｣Ｎ＠
+ 

(<Q. +) ｾ＠ ((j)_, ·) '41 ｾｾｊＮＺｆｴ［ｬｦｬ＠ ｾ＠ ? ﾷｾ ｾｾｾ＠

-q(R if ｾﾷ＠ Ｔｬｾｑ＠ I 

('@} ｾ＠ ｾ＠ 7/ it ｾ＠ ｾ＠ z . . ｾﾷ＠ ｾＱＵ＠ ' ' ｾ Ｍ
ＮＮＮＮＮＮＮＬＮＬＮＮ ｾＭＭｩＢ］ｔｭ＠

n CflT i1 J\1 £1 eFT (1\Qll m <'FT A uhuT c:F) ｒＺＱ｣ｾ＠ I ' 

ｾｾＩ＠

ur) m <fi ｾ＠ 7FT q)<r-f { 

f* ･ｾ＠ cos x -= 1 ｾ ＧＡＺｲｴ＠

CFT ｾ＠ ｾｃＱ＠

+1 

X 
+1 -

I 

I X j 
-- - -t- 1 

l 
') 

12 

I ｴｩｬｦｾ､＠ ｾ＠ ｾ＠ ｾ＠

" ｾ＠ ｾ＠ ir ･ｾ＠ sin x = 1 
Cf)l ｾ＠ \ :fl i4 I M rtf] RrJ Q, I 

2+10=12 

ｾ＠ x< I 

trfu: I :S x<2 

s-fR 2 :S X 

f rf ｾｦｩ＠ id\£1 iF cFt::r ?r ｾ＠ ｾﾷＮ＠ ｾ＠ thl { if ot ? 

ｾｾ＠ it ｾ＠ ｾ＠ ｾＮ＠ ｾ＠ f 3ldCfl f1 ;:fm" "itT ｾ Ｎ＠ ｾ＠

＼ｴＱＧＱｾ＠ tn ffi ( ｾ＠ ｾ ﾷ ｻｩ＠ ｾ＠ -qe1 ｩｦｾ＠ ｾｉ＠ 12 

(Contd.) .... 



n - 1 

(e) Let f(z) = _a....;;...o _+_a-=-J_z_+_._·. ·_· ·_· ._+_a__:n.:.._-.:.._t z_ 
b0 + b1z + ..•..... + b"z" 

'bn ｾ＠ 0 . 

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 

(f) A paint factory produces both interior a 

paint from two raw materials M
1 
｡ｮ､ ｾＬＮＬ＠ .. , 

data is as follows : 

Raw Material M 
1 

Raw Material M
2 

Profit per ton 

Exterior 

5 

4 

2 

4 

• 
Maximum 

daily 

availability 

24 

6 

rna t survey indicates that the daily demand 

ｩ ｾ ｴ･ｲｩｯｲ＠ paint cannot exceed that of exterior 

aint by more than 1 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. Fonnulate the LP problem for this situation. 

12 

4 (Contd.) 
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ＨｾＩ＠ tr<: CfiT ｾ＠ ｃｦＱｈ ｾｃｩ ｬＱＱ＠ ca ｾ＠ ｾ＠ M
1 

3li<:iR't1 ｾ＠ ｾ＠ m"11 1rz1 qi1 ｊ｣ＭＴＱｾＱ＠ ｾ｟ＮＮ＠

iS! f.'1 ｾ＠ I 4) ｾ＠ f.'1 101 ff1 ｾ＠ (1 3Prtl"R. + 
ｾ＠ . ｾ＠

Cf)-.:;i!l l=fTR M 
1 

C'fi "t il l l1"TR M 
2 

4 

2 

24 

6 

(1,000 ｾＩ＠ 5 4 

--·-

ｾ＠ ｾ＠ "tfffi "'qffi ｾ＠ f<F 31 i d f{ Cfl ｾｺ＠ cfr ｾ＠ PI q; 

ＮＮＮＮＮ｟ＢＢｾ ｾ＾ｍｲｲ Ｌ＠ ｾ＠ ire ｾ＠ I z;:r if ＮＮＬＭｱｦｾｬ＠ m efT ｾｱ［＼ｦｴ＠ ｾ＠ I 

ｾ ＬｲｔＢＢＢＢＢｬＧＢｴＭｔＭＺＺｲＭ qz cFr ｾ＠ ｾｦＮＱｱ［＠ 11f1T 2 ｣ｾ＠ ｾ＠ I Cf>l Ｈ｜ｾＱＱＱ＠

Ｓｩ ｩ ｣ｴｾｃｦＱ＠ 31h <mrr qif tfi ｾ＠ ｾＡｓ･､ｾ＠ ｊ｣Ｍｱ ｩ ｇＭｦｴｲｾ＠

CfiT ｾ＠ uhuf Cf1 { =i I :q ｬｾ｣ｴ＠ I ｾ＠ f<F f\?1 ti ｾ＠ ｾ＠ PJ Ch Ｑ｟Ｑｾ＠

3lftrcF ｾ＠ 31-fucf; it ｾ＠ 1 W ｦｴｾ＠ ｾ＠ ｾ＠ LP t1 ｾ＠ ftfl 

12 

5 (Contd.) 
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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 

$ .£'
12 

have ? Why ? 

2+3+4+6=15 

3. 

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

has no subgroup of order 6. 

(c) Show that the series : 

(d) 

( ｾ＠ ) , + G :: r + .......... + 

converges. 15 

ｾ＠ !R is a continuous function 

c, d] for some real numbers 

15 

hat Z[X J is a unique factorization domain 

a 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 

6 (Contd.) 
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2. (ct1) ｾ＠ Z
12 
ｾ＠ ｜ＳｾＨＱ Ｎ＠ ｬｨＺＭｾ＠ 3lTGVf ｦ｣ｬ［ｾｐｩ＠ mit g ? 

ｾ＠ ｾ＠ ｾ＠ "qaf if ｾ＠ ｻｬｾ｣ｺ＠ 1 ｾ＠ Z
12 

EB Z
12 

cfi 
ｆ＼ｨｩｩｾ＠ 3lTGVf ｾ＠ g ? ｾ＠ ? 2+3+4+6=15 

("&) 

c-q) ｇｾＬｲｾ｣ｺ＠ fcr; ｾ＠ , 1 ｾ＠ IR ｾ＠ ttmr %1-1 m, 
m ｾ＠ · c 3Th: ､ ｾ＠ c < ct ｾ＠ ｾ＠

15 

3iffid)ll ｾｯ＠ 1 "1 <.cnF1 lJhf ｾＬ＠

:!)01\illqctl m ｾ＠ g (Z lj\ulf'fll. Cf)T ｾ＠

---- ｾＩ ｉ＠ Cfm ｾ＠ ｾ＠ ｾ＠ :!)01\Jtlqd) 1ffi1 CFT 3GI6{01 

ｾｾ＠ tf<qq ｧｾ＠ uiT Ｓｦｾｊｩｬｬ＠ ｾｾｕＱ Ｑｚ｣ｩｳＱ＠ '9Tif ｾ＠ it ? 

(Z ｛ｘ｝ｾ＠ ｾ＠ ｾ＠ X if Ｈ［ｬｾｱｾﾷｹ＠ q;-r ｾ＠ ｾｉＩ＠

15 

7 (Contd.) .... 



(b) How nu-tny elements does the quotient nng 

z·(IX] 
(X.l + l) have? Is it an integral domain? Justify 

yours answers. 

(c) Show that : 

(d) 

4. (a) 

a limit point. 

show that : 

27t 
- - + cos e + y sine = .J;;_·z_ B2- _ y 2- • 

ax<hnize : Z = 3x 
1 

+ 5x
2 

-+- 4x
3 

ubject to : 

'x + ｾｸ＠ < 8 ._,l _..,.2_' 

3x
1 

+ 2x
2 

+ 4x
3 

< ＱＵｾ＠

2x
2 

+ 5x
3 

< 10. 

ｘＮｾ＠ 0. 
I 

8 
•••• 

IS 

15 

30 

30 

(Contd.) 



(&) ｾ＠ <rc'lll Ｈｾ［｛ＺＺＩ＠ <f; f<l>ao?f ｾ＠ m ｾ＠ ? '1m 

ｾ＠ "QCfi ｾｾｦｾ｡＠ 1Jhl ｾ＠ ? 

ｇｾｾｩｴＡ｜＠ I 

Ltl 22 ex: 2 

Lt L ＭｾﾷＭ］ｌ＠ _E__. 
4 4 4 1 

x.....;.l n +X n + 
n=l n=l 

(tl) 

dO 2n 
ｾ ＭＭＭＭＭﾷＭＭ

a+()cos8+ysin0-ｾ｡ Ｒ＠ -p2 -y? 

30 

2x
1 

T 3x
2 

s; 8, 

3x
1 

+ 2x., ｾ＠ 4x
3 
ｾ＠ 15, - . 

lv + 5x < 10 "'-·'2 . 3 .....: ' 

X. '2: 0. 30 
I 

(Contd.) 
•••• 



SECTION-B 

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

(a) Show that the differential equation of all co 

which have their vertex at the origin is px + 

Verify that this equation is satisfied by 

yz + zx + xy = 0. 12 

• (b) (i) Form the partial diffe 

eliminating the arbi 

quation by 

u tion f given by : 

6 

(ii) 

asses through the curve : 

xy = x + y, z = 1 . 6 

• ) The equation x2 + ax + b = 0 has two real 

roots a and p. Show that the iterative method 

given by : 

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

is convergent near x = a, if I a I > I P I· 6 

10 (Contd.) 
•••• 



• 1.......-.J 
ｾＭ ｾＢＧ＠

5. f.1 J:1 f<1f{g(1 ｾ＠ｾ＠ fci;..-ift ｾ＠ cf "Jm <flfJI ｾ＠ : ( 12 X 5=60) 

(CF) ｾｾｮｦｾｃＨ＠ fcp ｾ＠ tr<AT ｾＳｔｉ＠ CFT, Ril1 ｾ＠ ｾ＠ \3<(Jfl4 

ｾ＠ ｾｉ＠ 31C!Cfifl fl41'f'{OI px + qy = z men ｾｉ＠
$) Rrl C!> ｾ＠ ｾ＠ fll"il'f' {O 1 ｾ＠ yz + zx + 

GRT ｾﾷ Ｑ ｴｓ｣Ｚ＠ men i. I 12 

(\Cf) (i) f(x2 + y2
, z - xy) = 0 

(ii) 

cfi ID11 ｾ＠ t4 -cg ....,...,.,:T'\...._...,_,, 

[m, ＳＱｩｾｉｃｦｩ＠ 6 

• 
ｾｾｻＨＱＱｴｦｲｬ＠ 6 

ｾＴＩｃｦｩｻｏｉ＠ x2 + ax + b = 0 cF <IT ｾｾﾫｴｾｃｦｬ＠ ｾ＠

a aft-< p ｾ＠ 1 ｾｾｾｦｾｃ＿＾＠ ｾ＠ : 

Xk
4

l =-{a xk + b)/xk' k = 0, 1, 2, ..... . 

cfi ｾ＠ ｾ＠ ｾＢＧＱ＠ U1ffP!\<'1Cf1 ｾ＠ X =a, cfi P, CfiC: 

ｾ＠ ｾ Ｌ＠ ｾ＠ I a I > I P 1. 6 

11 (Contd.) 
•••• 



(ii) Find the values of two valued boolean 

variables ａｾ＠ B, C, D by solving the following 

simultaneous equations : 

-
A+ AB = 0 

AB =AC 
- -

AB + AC + CD = CD 

6 

(d) (i) Realize the following e 

NAND gates only : 

he eotnplement of x. 6 

(ii) al equivalent of (357·32)
8
. 

6 

(e) The 

ｾ ｴ･､＠ to one tlat surface or a cvlindcr of the .. 
e radius and of the same material. If the length 

of the cYlinder he I and the total tnass be m. show . 
that the moment of inertia of the cornhination about 

the axis of the cylinder is given by : 

.(f 4 1 /( 1 r'1 
ｭｲｾ＠ l ' + : r I/ l' + -_). 

- }) // 3 
12 

12 (Contd.) .... 



-
A+ AB = 0 

AB =AC 

AB+AC+CD=CD ｾ＠
CfiT ｾ＠ ｾ＠ cF [m G) +l!<:tif<f;(l ｾ＠ ｾ＠
B, C, D if; "ll"A1 'lit 'ili'i q()f;! <:';, ｾｾ＠
Cfl {(i I ｾ＠ X ｾ＠ ｾ＠ eFt I + 6 

('q) (i) ｾ＠ '"ffm ｾ＠ IDiT · Cfi1 ｾ＠ ｾﾷ＠

ｦｾｦｬＭＧＱ＠ R1 f{q {1 dj \jj Cf) q)l ｾ＠ .......... ｾ ｾ ｉＧｔＧｔ＠

6 

( i i) 

ft : 

, ( I 4 ·J ;'( 2r J me ﾷｾ＠ + - -r I + . 
._ 15 1. 3. 

12 

13 (Contd.) 
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(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 arc the 

6. (a) 

(b) 

curves : 

where A is a variable parameter. 

Show also that the fluid speed point 

ｾ ｲ Ｓ＠ are the 

urces and the 

is (2ma2)/(r
1
r
2
r
3
), where r

1
, 

distances of the points fro 

sink. 12 

e their usual meanings. 15 

( 

.., .., 
6 0 0 vhi: re D and D' represent -and-. 

ax. av 
" 

15 

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) ｾＭＺ＠ ｾｸＨｬ＠ - ｸＩｾ＠ ｜ｾﾷｨ･ｲ･＠ Jl is a 

constant and then released. Find the displacement 

of any point x of the string at time t > 0. 30 

14 (Contd.) 
•••• 



ｾＩ＠ ｾ＠ mm eFt: ｾｫｾｃｦｩ＠ m ｾ＠ Cf)f, ｾ＠ ＨＭ｡ｾ＠ 0), (a, 0) 

ｾ＠ neff ｾＳｦｔ＠ ｾ＠ ｾ＠ Wlluf 2 m <:fiT tzCfi ｾ＠ 3 <{lll=l 

tfr fmfi«1 ｾ＠ I ｇＡｬｬｦｾｃＡ｜＠ ｾ＠ um ｾｚｃＴＱ｣ｴ＠ a:sfi ｾ＠

' ..., .., ") ..., 2 
(x- + y .. t = a-(x"" - y + /...xy) 

ｾ＠ '41 ｃＺＡｬｬｦｾｃＡ｜＠ f$ fcRft ｾ＠ ｾ＠ ｾ＠ . 

it ｾＳｉｔ＠ <tt ｾ＠ ｾ＠ I G 
6. ('fi) y2r - x2

t = 0 

12 

cfi ｾ･Ｚｦｕｔ＠ iil<fli ＮＬＮＮＮ ｾ Ｌ＠ .... , · r 3Tn: t cF ｾ＠ flll=Jid'f 

ｾｾｉ＠ 15 

'2)z = (2x2 + xy -y) sin xy- cos xy 

'"' a 
ｾＮＮＮＺｾ ＱｨＭＭ ｄＧｦＮｩｾｦｱｴｩ＠ ｾ＠ ｾ＠ ｾｾＭ ｾｾ＠ 15 

ax (Jy 

l=l\51\cll cF m-'4 ｾ＠ ｾ＠ ｾ＠ ｾ＠ * ftn X = 0 3ih: 
X = I ｾ＠ ¥ ｾ＠ ｾ＠ I ｾ＠ t = 0 1R, ｾ＠ eFT 
f(x} = ｾｸＨＯＭ x) * mr ｴｩｦｴｾ＠ • <ft \;fRfr ｾＧ＠
ｾ＠ ｾ＠ ｾ＠ f.i t1ct i Cfi ｾ＠ 3lh: ｾ＠ ｾ＠ ｾ＠ q?r <ftffi 
-mm \JfTdT ｾｉｾ＠ t>011r ｾ｜＠ cF ｾ＠ ｾ＠ ｾ＠

30 

15 (Contd.) 
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7. (a) Develop an algorithm for Regula-Falsi n1ethod 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
)) ｾ＠ sign (f(x 

1 
)). Take n as the maximu 

number of iterations allo\ved and 

prescribed error. 

(b) Using Lagrange interpolation formula, ｣｡ﾷ ｾＭＮＮＮＮＮＭＮＮ＠

(c) 

value of f(3) fron1 the followin t r values 

of x and f(x) : 

X 0 

f(x) 1 

1 6 

6 19 

15 

o y( 1·2) using Runge-Kutta fourth 

vith step size h = 0· 2 from the initial 

15 

A perfectly rough sphere of mass m and radius ｢ｾ＠

rests on the lowest point of a fixed spherical cavity 

of radius a. To the highest point of the n1ovable 

sphere is attached a particle of n1ass m' and the 

16 (Contd.) 
•••• 



7. (CF) ｾ＠ 1f{ {j ｾ＠ 3;1 ｻＱｾＭｲｬＩﾷ＠ x
0 

3fr\ x
1 

"it ｾ＠ ｾ＠

ｾ Ｎ＠ f(x) = 0 CTlT ｾ＠ ｾ＠ l11<1C\l1 ｾ＠ ｾ＠ ｾ Ｎ＠ f4un 

ttma ＨｾＭ｣ｮＬＢＢｴｮＩ＠ f&fu * ｾ Ｎ＠ ｾ＠ ｣ ｴ ｜Ｂ ｾ ｮｲｴｾ＠ <FT 

(&) 

(lT) 

<fi1 q 11 ｾ＼ＺＱ＠ ｾ＠ ･ｮｾｾｾ＠ : 

X 0 I 6 

f(x) 1 14 6 19 

15 

3Tffi% 

) - 2 

• ,.......,......... m h = o · 2 ｾ＠ m -nT-ｾ＠ :q1&t1'1fl fctfu CFr 

ｾ＠ ｾＬ＠ y(l·2) Cfi1 l1R liltitf ｾｾｾｉ＠ 15 

ｾ｣ｊｗｬｾｈ＠ m ｾ＠ ｾ ｜ｊＢｾ ｉ＠ b CFT ｾ＠ ｾＺ＠ ｜ｾｻｾ＼ｉ＠ Jflfl(fl, 

ｾ｜ｊＢｾｉ＠ a cf; ｾ＠ ｾ＠ l llC11Cfll{ q;)n ｾ＠ｾ＠ ｾ＠ .. hil1 ｾ＠

"tiT fZ<fT ｾＳｦｔ＠ ｾ＠ I 11fcl !JftM ri1<14i cF 3 -cilct l"1 ｾ＠ Lf{ 
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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'( ＲＭｾＩ＠

(b) An infinite mass of fluid is acted on b 

r 
ｾ Ｒ＠ per unit mass directed to the ori 

the fluid is at rest and there is 

of the sphere r = C in it, s 

1 

be tilled up after al of time ( Ｕｾ＠ r . c: . 
30 
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ｾ＠ c£l ｾ＠ 11 m' CN ｾ＠ Cf1UT "¥.1 S 3!1 ｾ＠ I ｾ＠ eFt fe C11 tll 

\iffiiT ｾ＠ I ｾｾｉｦｾ＠ Q, fcfi ｾＱ＠ C1 "1 crcft ｾｉ＠ ｾ＠ ｾ＠

......... Ｇｬｬｬ ｲｴ ｾｍＭ ｾ＠ lflC1Cf 

ｾＡｬｬｦｾｾ＠ ｾ＠ ｾ＠

30 

• 
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Serial No. [...__ __ ____,) ( C-DTN-J-Nui) 

ｊｬｦｕｉｾ＠

ｾＭｾＭＱＱ＠

"fJ 
·.:> 

ｾ＠ 311<:frt4Ch ir fit Jtf4Cff1 3/Jct>sl q;r "fJlR 

ｾ ＫＫＭＭＧｵ＠ ........... am Jrtct>) ｒｾ＠ ﾣｊｲｩｴｾ＠ I 

!](f)Cf)/' .3i1T ticf>(Ftl ct 9 ilfRa 3t4 ｾｾ＠ UTGr 

(fCfJ 3Pl[q-{ 1 CflN TJllT ir l 

"R"'lfr TJ!l1J' $ 3f<f> "fm71 fr I 
］］ＺＺ］ＺＮＺﾷﾷｾＭ .. ｾＭＭＭＭ］Ｍ］］］］］］ＭＺＮＮＺ］］］ＺＺＺ］］］］ＭＺＺＺＮＮＺＺＮ］ｾＺＺＭＺＭＺ］］］］］］＠ ---
lVote : English n:rsion qf'the Ins/ructions is prinled on the 

.fi·ont co\·er of this question paper. 
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