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I.e:=::= MATHEMATICS 

l . 

3, 

4, 

5, 

ONE MARKS QUESTIONS (1·20) 

The dimension or the vecto1· space 

V = lA =- (a, )., .a, e2 ,u1 =-a,,} over 
lield is 

a n' 
b. n~ - I 

c. n· - n 

d 
n' 
2 

The minimal polynomial a_-;sociated wid1 

th" 1natrix [ \' ~ ~] is 
U I I 

a :c'-x'- 2:.:- 3 
b. x'- x"+ lx - 3 
c. ...-' -~-' -3,1:-3 

cl r' -x' +3x- 3 

For ~1e func-tion /(z) =sin( / ) )· cos 1/ ~ 

the poinl z = 0 is 
n. a removable singularity 
b. a pole 
c. an esscnlial singulari ty 
d. a non-isolated singularity 

" l.et f (z) = L:•' jurz<±J. It C:lz-tl=2 
,. ' 

h .rlf(:)d: -
t en u. n 

,- (z -I) 

a, l!Cl(l + t5t) 

b 2~rt(1 -15t) 

c. -l~tl(t +- I SI) 

d. 2.<1 

For what values of a and ll the qua'drmure 
I 

formula J .f(x)dy,.a-f(-1)+ /(,8) is 
_, 

exact for all polynomials of degree :>. 1'1 
a. a = l.,il = l 

li, 

7. 

b. (l ;- 1 , /1 ~ 1 

c. a=I.P=-1 

d. 4 =-1,/J ;-1 

Let ( :[0, 4) ->r be a three Limes 
continuously differentiable function. Then 
the value of / [1.2.3.4) is 

l"(f) 
a. -· -

3
- for some g'e(ll, 4) 

b Lilllorsome ~ e(0. -1) 
6 

('" (~) c. · · for some "e (1l-t) 
3 ~ ' 

d. 1""(§) lor some ~e(0.4) 
6 

Which one of the following is TRUE? 
a. Every linear programming problem has 

a fea~ible solution. 
b. IJ a linear programming_ problem has 

an optimal solution then i11s unique. 
c. The union or t\\o conrex sets 1s 

necessari ly CO;nvex~ 

d. Extreme points of ~'" disk .r'-y' s I 
are the point on 1he circle x' ~ >; = I. 

The dual of 01e lmear programming 
problem: 
Minimize ,:, l' subject to Ax~ b and 
.T2 (t is 

a. Ma'<imii.e h' w subject to A1 w~c and 
W2 0 

b. Ma-<imiLe hrw subject to A''wsc and 
W2 1) 

c. Ma..-imize b'' w subject to A1w s c and 
w lS unrestncted 

d. Ma~mize b1 w subject lo A1 w2c; and 
w Is unrestncted 

The resoh-eol kemel for the integral 

equation u(x)=F(x) - f.',,f'' '111(/)dtis 

a. cos(x-t ) 

b. I 
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10. 

11. 

12. 

13 

14. 

d. el!r-,) 

Cons ider the mttric,; 

d.(f,gl~ (f:lfl/1 g(rfur)"' nnd 

d. (/,g ) ~ sup If (I) $ (I Jl 00 the 5JlRCC 

'" .11 
X =C[o.b]nf all real valued corilinllllu~ 

fu11ctions oa(n~b] . 'fl1cn which of the 

following is TRUE? 
a. Botb (X.d, ) and (.Ld. ) arc 

C<Jmplele. 

b (X,d,) i~ compl~tc but (X, d.) i• 
NOT complete. 

c. (.\ ,d.) is complete hut (X.d,) ,. 

NOT complete. 

d. Both (X .d2 ) and (-\".d») oro NOT 

complete. 
A [unction f: 0 -> iJ nt-ed NOT be 
Lebc;gue measurable if 
a. [is monotone 

b. {x<:C :f(xp:a} is measurable for 

eo ch r~ e:J 

c. fx <:C '[( .~)= «} is nteasurnble for 

each a ~O 

cl. For C<lch open set C is 0 ,]1 (G) i3 
1De<!SW11blc 

'I et le. ):,, he an or1hononnal se-quence in 

n Hilbert space B and lei x(" ()) e l/ . ll1~11 

"· ~.(x.e. ) does not e.xi~t 

b. ~!!(x. •. ) 4 11 
c. wn(.,·,e., )= I 

·-~ 
d. lim(x.e, ) = O ,. __ .., 

The subwuce [ ' [0.1] of 1' (with the 

usnnl topology ) i• 

'" dcn.•e is D 
1 

b. connect.:.! 
c. Scparnbk 

cL compact 

o, (x]l(.>"+-"'- 1) •s 
•· a £ielclluoving 8 clement~ 
b. a Gold having 9 clements 

IS. 

16. 

2 of7 

c. ~n infinite field 
d. NOT n field 
The momht-r of element ofo principal ide:ol 
domnm can be 
~. 15 
h. 25 
c.. ~s 

d. 36 
l..eL F. G nnd H be pair wise ind"fl"'1denl 

evenll> $ llch lhnt P ( F I ~P(G )~ P( Tf )~~ 
~ 

nnd ( F ,..,Q,.., H 1~ .!. Then I he prob~bilitv 
4 -

that at least one event ;unong F. G and H 
occurs is. 

•• 
b. 

lJ 

12 
7 

12 
5 

12 
3 d. 

17. Let X bo o random variable such 

thot E(X'); E(X) = t. 'n•en £(X"") • 

19. 

20. 

" · II 
b. 
c. 2100 

d. 2'~1 I J 
!'or which of tho following distribution•. 
t·he weak '"'' of lnrga numbers does NOT 
hold'/ 

a. Nomtal 
b. Ga oruna 
c. a.~, 

d. Cauchy 

JJ' D = .!!.._ tb~ the value or ( 1 
) (.~-• ) 

d.~ :rD+ I 

•• 
11. log.< 

logx 
b. 

.t 

log x 
c. ' 

X 

d. IC)gx 
T 

The equation 
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21 

22 

23. 

(a.~l + )'CO•.t)d~~ (x' y' + P)c!t•: 0 

is ex.1ct for 

3 
~. a : 2.Pl 

0 0 

1f A = () . then lhe 

0 I + 2i 
- 1- t..ff. 

2 
trace of A'(ll i& 
u. 0 
b. 1 
c. 2 
d. 3 
Which of the following =trices is NOT 
diogonaliza~le'l 

n, c ~) 
b. G ~) 
c. (~ ~' ) 
d. (:, :) 
Let V be llu~ column sp4<>: of the r -1J ruaiJ'ix li- 1 2 . Tit en the orthogonal 

1 -1 
projection of [ ~ J on V is 

24. 

25. 

26. 

~ uf7 

3 . m 
b. m 
c. [i) 
't] 

d. l~ 
w 

Ldt L 11) ~ = 1 )' be the Laurent Setics ·-· 
cxpansinn of/( :)=sin ( ;;:

1
) Thon 

«-:.-

•• 
b. I) 

c. cos(l ) 

d. - l•in(l) 
2 

Let u( x,y) be t11e real part of on entire 

function J(~)- u(x. y ) • it•(x. y) for 

= = .t~ •Y .;:0 . lf C is the po;;i!ivdy 
orienl.:d boundary of a J'llclang~lar region 

R in 0 ' . tlten lfl[c;,, dx-~tlyj= 
lL 1 
h. 0 
c. 211 

d. " 

< r'y ar 

L"t ; : [ O.l] ~ 0 be thrta times 

c<Jntinuou<ly diJTereniJable. Suppose that 

the iterates defined by x,., = ¢( x.). n <- 0 

converge to Ute fixed point ~ of ¢' . If U1e 
order of c.onvcrgcncc ~' thrc<l then 

• f'(.;) =0.¢"(.:' )=0 

b. ;'(.;) ~ 0.¢"(.;) ~ 0 

c. f'(,;)=0.¢"(;')% (I 

d. ;·(.n= o. ¢"( ~ l " o 
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27. 

28. 

Lot /:[0.2)->0 bcn l\vic"contlnuously 

dll1crcmri.ble funcllon, If , 
J.f(.t )dr~ 2[(1), then the error in the 

npptox.imation iS-
!' ( •) 

a. --•- for some ~ .; (0,2) 
12 

/'( ~) 
b. T for rome ; " ( 0. 2) 

/"(~) 
c. - ,- foo· some ,; ~ ( !l. 2) 

~ 

d. r·~;) 1b r some ' " (0,2) 

For • lLXCd ., 0::0 . comuclcr u .. , lin cor 
r rogramming problem: 
Ma.xjmize = • 3.r+ 4y 

Subject to x t v-£ .100 

.r+3ySr 
3nd x :? (). J' :? 0 

The m~xim lUII value ofz !. 400 for l = 
a. 51) 

b. 100 
c. 2()() 

d. 3tl0 
29. ·noe minimum v•lue of 

30. 

: -1 .. ,·, -xl +.xJ - Sx.,. + 22\; suhjoot to 

.o; -2x.+ x, = 6 

~'(: + x. -4~\ = 3" 

.~, • 3.r , ; 2..:, = 10 

xJ z \1. ,1 = 1.2. -.. ,5 

IS 

·'· 28 
b. 19 
c. lO 

d. 9 
Using. tho Hungarinn mc.thod. lhe optima l 
v;olne of the assognmenl problem whose 
costma~-i.x is giveu by 

5 23 14 8 
10 2.5 1 23 
35 16 15 1.2 
16 23 11 7 

is 

"· 29 

31. 

32. 

3~. 

34. 

I uf 7 
b. 52 
c. 26 
d. J4 

Wbjch of the folio\\ ins S<X(UOflCC tr.c, 
of funclions does NtYr converge 
unifoomly oo [0. l 1'1 

-· a. t; ( ;r) =~ 
n 

h. /; (.<)-(! -.<)' 

c. J.: (xJ= x' • nx 
• II 

d. f. (x) - sin(IL~i n) 
11 

Let E = \(.x..y ) E Q 1 :0 < ·" < .vl.Then 

JJ J" ~11dxdy = 
l 

4 

b. :. -2 
4 

c. 

·' 
d. 

J -4 

I ' [n 1 

Let f. (x) ; - l..Jk(ll - k) J-~(1 r).-. 
n •·t> k 

for -~ -= [O, l) .n = l 2..... If 

!~~/. ( x) = f( -< ) for xc[O.l]. tllen the 

maximum value of' .f (x) on [O.lj i• 

a . I 

I b. 
2 

(!, 
3 

d. 
4 

Let l + ·oo ·Il-l ) > 0 be 3 uon zero 

conlinuows linear 1\lnclionnl. l'ht numll<'r 

of Hahn·Ban:och e.xteru;ions off lo ( i'.U) 
is 
a, One 
b. Two 
c. Tlu"Ct: 
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35. 

36, 

37. 

3$. 

39. 

d. infinite 

u· 1 : ('' -1-t) -· ( l'.IJI, l is 111.. •tkntity 

roup, lhen 
a.. Both 1 01nd r 11.1re continuous 
b. I is contmuous but r t is NOT 

con1inuous 
c. r1 

1$ ccmtinuC)US hl.)l i:t NCYr 
c'<lntiouou.s 

d. Neither 1 and rJ is continuous 

Consider the IO(lology r = IG ,;- 0 :0 IG 

l~ compact In (O, r,. l}u f¢.0 }on(] . 

w~ere r, is lbe usual topnlogy 011 0 ond 

tjl is lho ompty act, 11>en (0 . r) is 

"· • connected H>usdortl' spocc: 
b. connecwd but NOT Housdorlf 
c. hausdodfhut NOT connected 
d. n<!ither e<muee>t~-d nor Bnusd01il' 
!At 

r,= {<l -ll :G is finite or J \ G is fini te) 

~md 

r, = IG ~ 0 : G is coutoble m· 0 1 G i• 

contablej 
!hen 
:11 neither 'tt nt)r t:: is a topnlogy on 0 

h t 1 is • tupology on IJ hut t' ;, NOT • 
t<IJlOiogy <m 0 

c. to is a topology on 1.1 but t 1 i• NOT a 
topology on 0 

d. boU1 t 1 •nd t 1 are topologie!i on 0 
'Which one or tht following ideals <'r !l1e 
ring 0 [11 of Gaussian int.;gcrs is NOT 
maximal? 
n. (1 ~ 1) 

b (1 I) 
C. ('2 I i) 
d . (3+ i) 
If Z(G) denote.~ the ctntr.: of a group G. 
then U1c order of Ute quotiC1>t group 
GIZ(G ) C<Jnnot be 
n. 4 
b. 6 

c. !5 
tl. 25 

5 ur 7 
~0. Lei Aul(G) denote lite group of 

automorphism of a group G. Which one of 
U1e followin11 is NOT a cyc.lie group? 

"· Aur(D,) 

b. rlllf{O 1) 

c.. Aur(D, ) 

d. Aur{D1u) 

-II. Lt:t X be a non-n.:gative inlegor ' 'alued 
random variable "ith E( X')= ;l 
3.ud£(.Y} ,. J.11um i; iP(X ~i) ~ 

a. 
b. 2 
c.. 3 
d. -1 

,., 

42. Let X ~c a mndorrt vnriabk with 
pi'Obability density function f.: {f.. f. \ , 
where 

-13. 

( ) J :t~. r. ·• ~I 0. 

1' , ~J: ' f.!.~)= I II, 

ifO< X< I 
and 

olherwJse 

lf'U < .< t 

othentisr: 

For testing U1e null hypotltesis FI. : f,. /, 
against the altemative hypothesis 
111 : f : /, a.t Jcvtl of signjfic,.ncc: c:< = 
0.19, the power of the mo<t ilOWerfultesl 

a. 0.729 
b. 0.271 

c. 0.615 
d. 0.385 
Lt:t X and Y be ind.:pendenl and 
identic:J II)' distributed U(O, 1) random 

variables. TI.tcn P[r { r H)= 
•• 
b. 

c. 

I 
12 
I 
-1 

1 
3 
2 

d. 
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44. Lei X 3nd Y be Banach sp:>ee. and lel 
7 :X~ r be a line;,r m•p. Consider the 
st~teme-nts: 

P: lf x. ~ .~ in X then 'r.t, -+ ~~~ in \ . 

Q: lf . .-, -~ X in X and r.-c,. • )' in y then 

T.\·= )'. 

Then 
n. P implies Q 3nd Q implies P 
b. P implies Q but Q does not inlply P 
;:. Q implies P but P does nol imply Q 

d. Ncilhor Pimp lie$ Q nQr Q implies P 

-IS. lf y(x)=x i.~ a solution 11f tl1e diiTerenti:ol 

e<IWtticm 

y"-(~ .!.)(.w'- y) - 0.(1 < .~ .- .-:. then 
..\'J X 

it$ -generul solution is 

"- (a+Pe.,' )x 

b. (a 1' Pe" ).~ 
c. a .\'+- pel 

d. (a.r-.- p).r 
46. l.ei P, ( ·') be d1e Legendra polynomial of 

degroe n sucb 1hot r,, (l) ~ J.n - 1,2 .... If 

~7. 

48, 

J('[,~J( 2j+ 1)P, (.r))=dt=W. U1cn n 
I J"'l 

tt. 2 
b. 3 

.:. 4 
d. j 

The integral surfuca satisl)-ing the equation 

fu{':,_, d ' hi y - + x- = .-.· + y an passmg t roug 1 
;tx OJ' 

tbe>Cun•c x - 1- J. y = l t l.: = l t r' i• 

.c ==v~~(x'-l)' 
I ( 1 I>. = ~ .\)'+4 .<"-y') 

c... • =.\J -il·'~ -l)' 

d, : =.\)' " 1~( -r'-y' )' 
J7or the diffusion 
Ua = u.(O < X < Tr.l --. 0). 

probl~rn 
u(O.t) = (L 

6 uf 7 

u (n.t) = O and u(x.0) = 3sin2.c tltc 

solut.loo is givcm by 
a. 3e ., sin 2~ 

b. 3~--.&l s-in 2.~ 
c. 3e_.,. sin 2.\' 

d. 3e4 ~in ~t 
4\1. A -'iruple pendulum, consl$ting or a bQh of 

mass m cormectcd '' ith • s tring of length 
a. is oscillntjng in o wrtical plnne. If the 
string i,< making on angle €1 with the 
vertiC3l. then the expre.oinn for the 
L!~I"Jngian i:s sivcn a.s 

a, rmr fJ' - - s•n· -'l ' 2g . · [ f~'l l 
(I 2 , 

' '((') b. 2mg<>stn· 2 

'(ti- 2g , .r o'JJ c. rmr T -;san- ~ 2 

d, mn(o'-2g co< B) 
2 " 

30. Tit• c:xlrem.:tl oflhe functional 

j()'+-~·' • y '' leU:. v(O)= O.y(l) = (l is 
0 4 I 

a. -1( . .-'- -") 
b. 3(.x'-x) 
c. 2(x'- .~) 

d. .. tl-x 

c.- Datil fer Q•..tl•u (S1 a S:ZJ 

Let r~o ' ->0' be the linoar lronsfomtation 
deiinod by 
T(.T11 X;,.r, J =( ·'1 1 lr: ~ :!.'f . -+ 3x1 + J.TJ t :r1• 2,·1 + x~ .r,} 

51. Tit<> dimcruJon of the rnng~ spac" of T1 i~ 
• . 0 
b. 1 
c. 2 
d. 3 

52. Tite dimension of tho null space of T' is 
• . 0 
b. l 
c.. 2 

d. 3 
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c._,. o.t. r.r Q-eiene (IJ a NJ 

Let y,(x)= l +x and y1 (.t)=e' be two solutions 

of y"(x)+ P( .,·)y'( .~) + Q( .<)y( .~)-0. 

53. P (~·) = 

u. ( + X 

b. - 1- x 

~. 
l +.t 

X 

d. 
- 1-x 

X 

54, I he set of mitial conditions for wbich !he 
abow dill'cr~'ntilll equation b..'IS NO 
solulion is 

•. )'(0)= 2,y'(0 )= 1 

b. y(l) = O.y'(l) =I 

c. y(1)= Ly'(1)=0 

d. y(2)= 1,)•'(2) = 2 

Let X ond Y b<: rondom ' 'ariables having Ute joil\8-
pro~ability density function 

j 
1 ~- •)' 

'( . ~f!'Jy . !{-~:~ •• . t < !lit () ..... ~·-... I 
I .t.)') = >tl.!t>• 

0, otlltrwis<~ 

55. The vari~nce of Ute rnndom variob1e X is 

a. 
l2 
1 b. 
4 

7 
c. -

12 
5 

il 
12 

56. The covarili11C<: hotwoen lhc rnnd<om 
vanahlcs X ;md Y is 

•• 
1 
3 

1 
!>. 

~ 

J 
C, -

6 

d. 
12 

7 of 7 

St.te~ few United Jnewer 
Q-tlan (57 eM 58) 

u 

Considerthe functionf (=) = ( ~ )' 
= =· f 1 

57. TI1e residue or f al ~1c isolated singular 
point in tbe upper half plane 
{z = X+ Iy o:!J :y > 01 is 

- I 
3 , -

2e 

b. I 

" c. -
2 

d. 2 
38. TI1c Cauchy Principal Value of the int"!tral 

I• sin xcb: . 
IS 

_,.{<'+ t) 
a. -2,(1 -2;<') 

b. ~t(l +e'' ) 

c. 21r( l+e) 

d. - 1r(l +e'1) 

State_. fvr United Answer 
Queetlan (H and SO) 

Let f (x,y )= kxy --~'.1' -·'Y' for(.~y) <= U ' , 
whet·c k i~ • real consiMtL Tite dirc:ction,;ol 
de1ivat·ive off •t the point ( I, 2) in the direction of 

. (-I -I) . 15 
th<: umt ve<:tor u "' T2'"'J2 "' "Ji· 
59. Til" value of k i.s 

• . 2 
b. 4 
c. 1 
d. -2 

GO. Tb.e voluc of/ ot • loc.>l tninitnum in the 
rect~nguiM region 

R =~ (.t,y) o.:Dt:j"j %·1>i %1 is 

a. - 2 
b. - 3 

- 7 
c. -

8 
d. 0 
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