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3mT 'Cfi' I PART 'A' 

1. "Q"'fi u$r cfi'r fffi:rc ~ tier ~ cf;" 6frt:r CfiT 
~ 

~. 7:35 ~ CRIT (;? 

1. What is the angle between the minute and 

2. 

hour hands of a clock at 7:35? 3. 

~ CfiT QCfl CJiC11"t, ~ A ~ B ~ c:r<fl 

~6.~~u"@"~~A~~ 

m61 ~~~.mt~~6. 
~~aft~~~~c;)"~ 

~ ~fn:rr S3rr ~~-3ilcfiR" ~ cfi'r ~ v 
61 % 31tiafr ~ ~ 3m)" c:r<fl qrat ~ am 
dfml ~ * tiTO:fr Cfif ~ 6 

1. 
v -
2 

.., v 

.). -
8 

2. 
v 
-
4 

4 . 
v 
-
16 

AY v 'V 
The capacity of the conical vessel shown 

· above is V. It is filled with water upto 

half its height. The volume of water in 

the vessel is 

v 
QCfl ~IT* tfR" ~ 61 QCfl ® cnT A~ B 1. 2 

v 
2. 

4 

v 4. (1cli" arot * QCfl ~ (>Tdf(1T 61 ~ ® ~ v 3. 
A-~-B (1cl1 *I" <:rr:rr ~-cfg~-cil""q'Hor--- -----8----- --- -- - -- - -1€> -

m¥~~~? 

1. 120 

3. 240 

2. 60 

4. 180 

2. A stream of ants go from point A to point 

B and return to A along the same path. 

All the ants move at a constant speed and 

from any given point 2 ants pass per 

second one way. It takes 1 minute for an 

ant to go from A to B. How many 

returning ants will an ant meet in its 

journey from A to B? 

1. 120 2. 60 

3. 240 4. 180 

3. 

\1 v v -

4. trTaft ~ ~ 3rtT QCfl ~ ~ i*r q;T t;ffi1 

~ tiftT rr qro:fr * ~ m trTaft q;T ~ 
~ fcl:;<:rr ~ 61 ~ ~ ~ me; ffi 

* 10% ~ ~ ttrafj w ~? 
1. QCfl 2. m 
3. (fiaT 4. 'tfR" 

4. A large tank filled with water is to be 

emptied by removing half of the water 

present in it everyday. After how many 

days will there be closest to 10% water left 

in the tank? 

1. One 
3. Three 

2. Two 
4. Four 

5. n "QC!i" S!l'hklCfl ~ 61 ~ n5 ~ t, ill 
c. 

~*~CRIT~~ 

(A) n~ 6 
(B) n3 ~ 6 
(C) n4 ~ 6 
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1. ~A 

3. ~c 

2. ~B 

4. ~A nm a 

5. n is a natural number. If n5 is oda, which of 
the following is true? 

(A) n is odd 
(B) n3 is odd 
(C) n4 is even 

1. A only 
3. Conly 

2. B only 
4. A and B only 

6. ~ fit diOIGi<>lif (Xt + Yt) (x2 + Y2J · .. (X2o + Y2oJ .,:) 

en)" .mer ~ ~ ~I ~ ~ ~ ~ 
~ ~ 'QCil X rrtTf m<fi'r 'fl6f y ~ 
1. 1 

3. 10 

2. 5 

4. 20 

6. Suppose you expand the product (x1 + Y1l (x2 
+ Y2l· ··(X2o + Y2ol· How many terms will have 
only one x and rest y's? 

1. 1 2. 5 
3. 10 4. 20 

7. l]Cil 16.2 *· ~ ~ c); ~ CfiT 2 *· .mrr .,:) 

~ ~I 'QCil ~. ~ ~ 22 t:rar *· .:> 

~. en)" qra:f c); ~ ¥ en)" fcmr.:rr 00 CfliC:01T 

~? 

1. 3.5*. 
3. 14.0*. 

2. 7.01lt. 

4. 22.0*. 

7. A 16.2 m long wooden log has a uniform 
diameter of 2 m. To what length the log 
should be cut to obtain a piece of 22 m3 

volume? 

1. 3.5 m 

3. 14.0 m 

2. 7.0m 

4. 22.0m 

4 

1. 7 

3. 3 

2. 9 

4. 1 

8. What is the last digit of 773? 

1. 7 

3. 3 

2. 9 

4. 

9. 'QCil :Hid'IOICIICTI ~ cffi" ~ ~.3ff ~ mT 6 .,:) .,:) 

~ ~ ~~ ~ tJR ~ B¢r mrm *' .,:) 

~ Sii11~f: 60, 30, 20 ~ 15 ~I ~ 
~ ~ Sli61 ~. ill 3mrtT cJ ~ ~ 
BfOT-~Jit cfi'r ~ Cfm ~ ~ ~? .,:) 

1. 10 q 5 
3. 15 q 15 

2. 4 q 2 
4. 12 q 10 

9. A lucky man finds 6 pots of gold coins. 
He counts the coins in the first four pots 
to be 60, 30, 20 and 15, respectively. If 
there is a definite progression, what 
would be the numbers of coins in the next 
two pots? 

1. 10 and 5 2. 4 and 2 

3. 15 and 15 4. 12 and 10 

10. ~ ~ .w:rafr ~ en)" ~ ~ ~. 
om 30 f1!tCTtc: ~ cJi'r (=Rtli' Wfit QCFi 

~ * qg':qq;{ ~ f1!tCTtc: c); ~ m.r ' 
.,:) 

~ CRctr ~I ~"tll(f ~ ~ cfi'r 
(=Rtli' 40 f1!tCTtc: ~ l]Cil ~ ~ * 1 0 
f11c;:rc: c); ft:1Q' -mT trCi1ftt:r Ch'«:fi' ~I ~ ~ .,:) 

~ ~ChC:C1Ji m=<')' ~ Jrtrafr ~ 'Cf{ Cl']'tffi 

A ~I ~ ~ ~fit ~ .m:R' 
CJTfc1 ~ 3'SCfr ~. ~ ~ ~ ~ ~ 
~c);~~~ 

1 . 8 5 f1!tCTtc: 

3. 13 5 f1!tCTtc: 

2. 15 5 f1!tCTtc: 

4. 1 tR ~ CJiJi' 
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10. A bee leaves its hive in the morning and 

after flying for 30 minutes due south 

reaches a garden and spends 5 minutes 

collecting honey. Then it flies for 40 
minutes due west and collects honey in 

another garden for 1 0 minutes. Then it 

returns to the hive taking the shortest 

route. How long was the bee away from 

its hive? (Assume that the bee flies at 
constant speed) 

1. 85 min 
3. 135 min 

1. 1 

3. 2 

2. 155 min 
4. Less than 1 hour 

2. 0 

4. 3 

11. Find the missing number: 

~~~ 
~~\jV 

1. 1 

3. 2 

2. 0 

4. 3 

12. 't!<:fi q_fclt:lki fiJltCfl'{OI x 2 + ax+b=O 'Cfl)" ~ 

~ rr "QCfi ~ or a 'Cfl)" 11M mar ~ 

~ s c:rm 2 ~~ ~ ~ ~ orb 
Cfif ~ &=IT01 ~ ~ 6 nm 1 crr<tl a t=rm 

" 
b ~ ~ mo1, SflcR"~T: CRTI 6? 

1. 7'(Tm12 

3. -7 (1m 12 

2. 3 (1m 4 

4. 8 "Cfm 12 

12. In solving a quadratic equation of the form 

x2 + ax+b=O , one student took the wrong · 

value of a and got the roots as 6 and 2; 

while another student took the wrong value 

of b and got the roots as 6 and 1. What are 

the correct values of a and b, respective!y? 

1. 7 and 12 
3. -7 and 12 

2. 3 and 4 
4. 8 and 12 

13. c.r c'l<>l"R41 ~ <i!"l.:l <fi'r ~ 6 f<tl. m. ~~ 

1:soooo c=rm l:sooo sra=rm ~ ~rr * ~ 
,:) 

~ cfi'r ~ ~~r: cnrr e;Ml? 

1. 12 ~.m. e1m 1.2 ~.m. 

2. 2 ~.m. om 12 ~.m. 

3. 120 ~.;AT. <1"<rr 12 t.m. 

4. 12 ~.m. (f.!.rr 120. *· 

14. 12 dfr. ~ ~ "QCfi ~ ~ 3>o/ ~ 'QC.f> 

trefr, '4$ ~ ~ t'r ~ ~ 1:f{ ~ ~ ~ 

qa- ~ 3-lR ~ 't!Cfi ~~ CiiT ~ 'tl 
~ ~~ <iiT ~ ~ mt.tr W1' tR 3'$(t 

6'! ~ G:)a:IT cf:i'r d@<:lt ~ 6, ill ~ ~ qa

~ ~ ~ '«' ~l'('ftfG; q-a:ft * ~ ~ 

14. 

1.16 dfr. 

3.12 ~-

2. 9 Jfl. 

4. 14 #!. 

A bird perched at the top of a 12 m high 

tree sees a centipede moving towards the 

base of the tree from a distance equal to 

twice the height of the tree. The bird flies 

along a straight line to catch the centipede. 

If both move at the same speed, at what 

distance from the base of the tree wiil the 

centipede be picked up by the bird? 

1. 16m 

3. 12m 

2. 9m 

4. 14m 
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15. 'QCfi ~ ftnr ~ "(! ~ 'fiT (1Cfi ~ nm-.m tR 
~ ~ 'QCi" ~ ~ Cfi11 (>jii)" ~ ~ ~ 
~I ~ m- ~ ~ cfi'r cm;r ~ ~: 

.;) 

1. 2 

3. 5 

A B 

o ~....-.._--~.._, _ _.Jc 

2. 4 

4. 6 

15. An ant goes from A to C in the figure 
crawling only on the lines and taking the 
least length of path. The number of ways 
in which it can do so is 

1. 2 

3. 5 

A B 

o ...._ _ __,_ __ _,c 

2. 4 

4. 6 

16. otr-t)' ~~ dTQ' CI~<>IIChH ~ dl 'ti"Cf1' ~ 
'41'iftUC!i ~ ~ ~ ~ ~I ~ ~ ~ 
C[c-cl'liis OAB ~ ~ cfi'r ~llfflC!icll Cf'IT t? 
(~ LAOB=x~ ~) 

1. 2x 
2. X -n: rr 

3. 
X 

4. X - -211: 4rr 

6 

16. A point is chosen at random from a circular 
disc shown below. What is the probability 
that the point lies in the sector OAB? 

17. 

17. 

(where LAOB = x radians) 

2x X I. - 2. -n: n: 
X 

4. 
X 3. -

2rr 4rr 

ftt;j::ar R ~ ~ ~ ~ m- iifR" 
Y'liCIRfn 'ti"Cf1' ~fcfiPU fcRur, ~ ~ ~ 
~ .f.i?IC!i<>t cll ~ (f$r 'Cf1T ~)I ~ 3fJtTfct1 
fcf;{or cr .3ffitJ:r q 'li" rn (1 fcRur ~ ~ <fl'r 
~~ 

1. R 

3. 2R 

2. 'RV2. 
4. R../3 

A ray of light, after getting reflected 
twice from a hemispherical mirror of 
radius R (see the above figure), emerges 
parallel to the incident ray. The 
separation of the original incident ray 
and the final reflected ray is 
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1. R 

3. 2R 

2. R...fi 

4. R-J3 

18. l:!Cfi ~ 8 fcti.m. mat ~ 2 fcti.m. ~ ~ 
"QCfi ~ f<R'Ic ~ ~ 3rrnr ~ 61 
~ at q:;u: marr "'tRniT 3-tR ~ ~ 
~ ~ ~ 

CN1ai ~ ~ ~ <>ll Cfl:J: 1 o fcti. m. cwrar CfT(qf 

~ ~ 1 silfch~ l%f! <tlT q(1T m fcti 'Cfla'fr 
~ 3fc;t mat q-~ CflT ~r: 1/20crr 1/10crr 

il=!TdT craa:r ~ 61 'Cfla'fr ~ 3fc;t fct;Uc CflT 

~ 9.25 fcti.m. q-rm d]<:ITI ~ at ~ 
~ 

fct;.m. mat cfi'r ~ <fir? 

1. 0.5 kg. 

3. 2 kg~ 

2. 1 kg. 

4. 3 kg 

18. A king ordered that a golden crovvn be 
--- -made-ror him from 8 kg of gold and 2 kg of 

silver. The goldsmith took away some 
amount of gold and replaced it by an equal 
amount of silver and the crown when made, 
weighed 10 kg. Archimedes knew that 
under water gold lost 1/20th of its weight, 
while silver lost 1/10th . When the crown 
was weighed under water, it was 9.25 kg. 
How much gold was stolen by the 
goldsmith? 

1. 0.5 kg. 

3. 2 kg. 

1. 12 ~~ 20 

3. 13 crm 21 

2. 1 kg. 

4. 3 kg 

2. 13~120 

4. 10<im11 

7 

19. In the figure below the numbers of circles in 
the blank rows must be 

1. 12 and 20. 2. 13 and 20 
3. 13 and 21 " 4. 10 and 11 

20. ~ ~ l:!Cfi ~:&~Rl=l * fcRfr ~ ~ cwrar 
(w) tif01rn 3-l'T<:r {t) CflT ~ m 6. m ~ 

~ 

20. 

~~ <l"fif 'iffi' ~ '@, fil=l1 * Cfit:r m q:;<>JJ '1T<fr 
~-aT~? 

·~ ·~ 
3.t 4.~ . ~ -----------~ 

t~ I t~ 

If we plot the weight (w) versus age (t) 
of a child in a graph, the one that will 
never be obtained from amongst the four 
graphs given below is 

1.J£: 
I H 

3.,. L----
j__ 

I 

www.examrace.com



8 

m7f w~ PART 6B' 

2U. ~ 168 CfiT mURUT ~ CfiTG~I ~ 7 cftr G cftr 34flllj"t..il'!l, ~ ~ ORTI 6f 
I. I 
2. 7 
3. 8 
4. 28 

2ll.. let G be a simple group of order 168. What is the number of subgroups of G of order 7? 

1. 1 
2. 7 
3. 8 
4. 28 

~ ~.. 2 2 -\- ... ~ ~ az az -\- p,.,... 22. '111'(.101q'l '111C1"1t.t X + y =1, z=l q'l ~ • .)111~1q'l 3lCfCfi(if ftJijCf)'(OJ X fJx + y 8y =Zq'l I("'~, 

D={ (x,y,z) I x2 + l :t=O, z>O} tR ~fr fi<Hflll Cfif trn" ~ 
1. z = x2 + y2 

2. z = { x2 + y2 f 
3. z = (2-(x2 + y2)Y'2 

4. z = (x2+ y2t2 

22. The solution of the Cauchy problem for the first order POE 

X az + y az =Z, on D=f (x,y,z) I X2 + l :t=O, z>O}, 
ax ay t 

with the initial condition 

is 

1. z=x2+y2 

2. z = ( x2 + y2 f 
3. z = (2-(x2 + y 2

))
112 

4. z = { x2 + y2 Yi2 

82u 82u 
23. ~ .3fCICfi(>f tt<HICfi{Ul ajl-y ax2 =0 

1. c); y < o c); ~ cm=a fcl Cfi ~anfiJlcl:; CISFif c); ~ CflCFtif ~ 1 
.:I .:I 

2. CfiT y > 0 c); fcill:r q lfct fcl Cfi ~ a:r6T ~I 
3. c); y = 0 c); fcill:r,3lt-~ ~ .3-Tfmr~ crn=;f c); CfiCHf c); ~ it ~I 

.:I .:I 

4. c); y :t= 0 c); fcill:r, c;fcl Ellct cm;T cftr ~rmmr ~ c); ~ -a:f ~I 
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B2u B2u 
23. The partial differential equation - 2

- y-
2 

=0 has 
ay ax 

1. two families of real characteristic curves for y < 0 

2. no real characteristics for y > 0 
3. vertical lines as a family of characteristic curves for y = 0 

4. branches of quadratic curves as characteristics for y =1:- 0 

24. ~ y E C 2[a, b]6, lh&~a l(y)= J F(y,y')d'C ; y'=: ,y(a)=y1, y(b)=y2~ 
a 

fcl:uitl y, y' ~ ~ ~ F ~ ~ ~ ~ ~ ~ JlqCfl(>l\51 ~. Y~> ~ Y2 ~ dN 

qFfctfclCfi ~<:JN ~I ~ fct1 y = y(x) lh{'lcrt\51 I Cf.T 't:l'lflfl'tfl ~ Cffi>IT ~ 61 "ffi 

iH<H"l<hct ~ ~ ~ ~ 3ilR 
(. 

1. F 3-i'tR ~ 61 

2. BF =O 
8y 

BF 
3. F-y 8y'=~ 

4. F-y' BF =3-i'tR 
8y' 

------~2~4~.~~~~~!~n~a~l ________________________________ __ 
b 

l(y)= f F(y,y')dx ; y'=: 
a. 

y(a)=yl' y(b)=Yz 

whereyE C[a, b], Fhas second order continuous partial derivatives with respect toy,y', and 

Y~> y 2 are given real numbers. Let y = y(x) be an extremizing function for the functional I. Then, 

along the extremizing curve 

1. 

2. 

3. 

4. 

F remains constant 

BF =O 
8y 

BF 
F-y- = constant 

By' 

F 
,BF 

-y- =constant 
By' 

25. V<:ll 31T"G~T ~ ~ ~ fJ<H"JCfl{OI d
2

x =-sinx'CR" fa't:llt, ~ x ~ Cfl)ur q;l 
dt 2 

~ Cfi«<T 61 q:z/ICctct: ~ ~ CflluiT ~ 1mr, ~ a ~ b ~ ~. ~ ~ 
.;) 

~6,~ 
1. x(t) = a cosh t + b sinh t 
2. x(t) = a + bt 
3. x(t) = ae1 + be21 

4. x(t) = a cos t + b sin t 
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25. Consider the equation of an ideal planar pendulum given by 

d 2x 
-

2 =-sinx 
dt 

where x denotes the angle of displacement. For sufficiently small angles of displacement, the 
solution is given by (where a, b are constant) 

1. x(t) =a cosh t + b sinh t 
2. x(t)=a+bt 
3. x(t) = ae1 + be2

t 

4. x(t) =a cost + b sin t 

26. ~ ~ x1, x2, ... , x" tp.fCfi 6', ill Y~> Y2, ... ,y" ell ~ CllfclfclCfl mu=fi' cfi ~. 31(\,fc\ci"Fa 
~IT~ p(x) CfiT mc=r, ~ p(x;) = y; (I ~ i ~ n) ~. 6' 

I. n 
2. n- I 
3. ~ n-1 
4. ::;n 

26. If the points x11 x2, ... , Xn are distinct, then for arbitrary real values y1, y2, ... ,y" the degree of the 
unique interpolating polynomial p(x) such that p(x;) = y; (1 ~ i ~ n) is 

1. n 
2. n -1 
3. ::;, n-1 
4. ~n 

27. '{iCH"t.ill! {24x + 60y + 2000 z I x, y, zE2} CfiT t>IEkC"ICH tiC111c-CHCfl quftq:; CRIT ~ .;) .;) " I. 2 
2. 4 
3. 6 
4. 24 

27. What is the smallest positive integer in the set {24x +GOy+ 2000 z I x, y, zE2}? 
1. 2 
2. 4 
3. 6 
4. 24 

X 1 7 5 9 11 3 

y 20 68 58 70 181 37 

ma=r %" 34'l)CfC1 ~ l:f{ .3fTUTful x O"m v cf1 iifftr cf1 f'Ctl!'l'flCI1 c=rm f1q;q;ctlC11 ~ 
~ ~ ~~r: rp c=rm rs ~ ~ 1%Q' ~ ~I CiT foiH:r ~ ~ Cfita:r m ~ ~ 

1. rp = 1' rs = 1 
2. 0 < rp < 1, rs = 1 
3. rp=1,0<r5 <1 
4. 0 < rp < 1' 0 < rs < l 
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28. Suppose observations on the pair (X, Y) are: 

lx I 1 
,, I ~ 19 111 3 

I !:J 

I I 
I 

I 
y 120 168 58 70 1181 37 

I 
! 

Let rP and r, respectively denote the Pearson's and Spearman's rank correlation coefficient 

between X and Y based on the above data. Then which of the following is true? 

1. rp=l,r,=l 

2. 0 < rp < 1, r, = 1 

3. rP=1,0<r,<1 

4. O<rp<1,0<r,<1 

29. ~ ~[a,b] 'R" ~ ~ j, gnmh~ ~ ~ ~ m.fr x E [a, b]"<t Rnr j(x)-s 

g(x) 'S h(x) 6"1 ~ fcti P ={a= ao < a1 < a2 < ... <an= b},[a, b] CfiT 'QCfl ~~ 6"1 ~ 

P "Ct ~ ~ ~ f "Ct 3it1ft C1m ~ fu:rrar <ilallfl(>l1 CfiT U (j, P) C'f~l L (j, P) * ~ 
~ ~ w 6r g c=rm h ct ~ 3fi"! faiH:r ~ * ~ W.-m ~~= ~ 61 

1. ~ U (h, P) - U (f, P) < 1 cfr U (g, P) - L (g. P) < l 

2. ~ L (h, P)- L (f, P) < 1 cfr U (g, P)- L (g. P) < i 

____ 3. ~ U (h, P)-L (f P) < 1 cfr U(g, P) -L (g, P) < 1 

4. ~ L (h, P)- U (f, P) < 1 ciT U (g, P)- L (g, P) < l 

29. Letf, g and h be bounded functions on the closed interval [a, b ], such that fix):::; g(x) 'S h(x) for all x 

E [a, b]. Let P ={a= ao < a1 < a 2 < ... <an= b} be a partition of[a, b]. We denote by U (j, P) and 

L (j, P), the upper and lower Riemann sums off with respect to the partition P and similarly for g 

and h. Which of the following statements is necessarily true? 

1. If U (h, P)- U (f, P) < l then U (g, P)- L (g, P) < l 

2. If L (h, P) - L (f, P) < 1 then U (g, P) - L (g, P) < 1 

3. If U (h, P) - L (f, P) < l then U (g, P) - L (g, P) < 1 

4. If L (h, P) - U (f, P) < 1 then U (g, P) - L (g, P) < 1 

urttt? 
1. qfr8frJT ~~ CfiT diTo1 

2. fai{ICh{Ofti! q~<h<"Yiril ~ 3fti'ro1 Lfftarcry ~~~ <fir ~ 

3. m~q;y~ 

4. trtla=rur Q"Cfi4't-(§; 6 m c;fclqvu; 
.:) ' .:) 

30. In a hypothesis-testing problem, which of the foHowing is NOT required in order to compute the 

p-value? 

1. Value of the test statistic 

2. Distribution of the test statistic under the nuil hypothesis 

3. The level of significance 

4. Whether the test is one-sided or two-sided 
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31. faWo:r ~ "Jf * cnt=r -m 3ffiimft ~? 

1 f I 
• ,.,1 .Jn+ 1-Fn 

2. fsi~n 
n=l n 
00 

3.Ic-triogn 
II= I 

4. flogn 
n=l n 

31. Which of the following series is convergent? 

1 f I 
• n=l .J n + 1 - ..Jn 

2. f sin
2
n 

n=l n 
00 

3. I< -1)" log n 
n=l 

4. f logn 
n=l n 

12 

32. A, B, com k Cfi)" ~ .mR m;:rcf ~ ~(-oo, oo) tit f "QCFi ~ alf<ifclcn ma:r ~ 
d2 

~. ~ tllfi'ICh<(OI -{-+y=f(x), xe(-oo,oo),Cfif mtTRUT tR'J" ~ . dx 

" I. y(x) =A cos x+Bsinx+ J f(t)sin(x-t)dt 
0 

" 2. y(x) = cos(x+k)+CJ f(t)sin(x-t)dt 
0 

X 

3. y(x)= Acos x+Bsinx+ J f(x-t)sin tdt 
0 

X 

4. y(x)= Acos x+Bsinx+ J f(x+t)costdt 
0 

32. The general solution of the differential equation 

d
2

;' + y= f(x), x e ( -oo,oo ), where f is a continuous, real-valued function on (-oo, oo), is dx 
(where A, B, C and k are arbitrary constants) 

X 

1. y(x) =Acosx+Bsinx+ f f(t)sin(x-t)dt 
0 

" 2. y(x) = cos(x+k)+CJ f(t)sin(x-t)dt 
0 
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X 

3. y(x)= Acos x+Bsinx+ J f(x-t)sin tdt 
0 

X 

4. y(x)= A cos x+Bsinx+ f f(x+t)costdt 
0 

33. ~ ~ ffil'R'll (m) : =y2 ,y(O) =I, (x,y)e ~ x ~ ~ fcimtl c=IT m q;r "QCfi 

3icJC!C1~ll ~ q:;r ~ ~ tR" ~ 

1. (-co, oo) 

2. (-co, 1) 

"' (-2, 2) .). 

4. (-1, oo) 

33. Consider the initial value problem (IVP) 

dy =y2 ,y(O) = 1, (x, y)e ~ x ~. 
dx 

Then there exists a unique solution of the IVP on 

1. (-co, oo) 

2. (-co, 1) 

_______ ;L_J-:b1l 
-------------------

4. (-1, oo) 

l.~x=O~~ 

2. m-ft' X E ~ <)7 ~ 

3. ~ -1 <x < l <)7 ft;:r1J 

4. ~ -1 <x:S 1 ~ ft;:r1J 

· "'[2+c-wr 
34. The power series I xn converges 

n~o 3n 

l. only for x = 0 

2. for all x E ~ 
3. only for-1 <x < 1 

4. only for-1 <x::; 1 

L S=[O,l],T=~ 

2. S=(O, 1), T= ~ 
3. S = (0, 1), T= (0, 1] 

4. S=~,T=(O,l) 

35. In which of the following cases, there is no continuous functionffrom the set 5 onto the set T? 

1. 5= [0, 1], T= IR?. 

2. 5= (0, 1), T= IR?. · 

3. 5= (0, 1L T= (0, 1] 

4. S = ~. T = {0, 1} 
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36. Q'i(>IOi f ( x) = a0 + a1 I xI +a2 I x 12 +a3 I x 13 , .x = 0 q{ 3'1CIC!1c>lcri'ra 
I. a0 ,a"a2,a3 ~ ~ 3ft mar ~ fc:rtr ~ 6 I 
2. a0 ,a"a2 ,a3 ~ ~ 3ft mar ~ fc:rtr ~ I 

3. c);-cr(;r ~ a, = 0 ~ ~ 6 I 

4. c);-cr(;r ~ cJa:IT a1 = 0 c=rtrr a3 = 0 ~ ~ ~I 

36. The function f ( x) = a0 +a, I xI +a2 I x /2 +a3 / x /3 is differentiable at x = 0 
1. for no values of a0 ,a"a2 ,a3 

2. for any value of a0 ,a"a2 ,a3 

3. only if a1 = 0 

4. only if both a, = 0 and a3 = 0. 

37. ~ a, b E IR{ ~\ 'J1fOt fcn A= r~ ~ ~ ; l:] I ~ q;tru; cnT ¥1 
0 0 I 11 15 

l.ac=tm b~ ~ ~ CfiT ~ 6 ~~A~ tti'3f ~UgCfi(i: ~~I 
2.a ~ b~ ~ ~ CfiT ~ 6 ~ fu Ax=OCfiT ~ x=O ~ 6 
3. a ~ b ~ ~ ~ ~ fc:4v A cfi'r cifcrC"t~i IR{5 ~ ~ 34tl"j,~il~ CfiT ~ Cfi«t ~I 
4. a c=r~ b ~ ~ d=l1a=IT CfiT ~ 6 ~ ftiN ;mfc1 (A)= 2 61 

[
I 3 5 a 13] 

37. Let A= 0 I 7 9 b where a, b E IR{. Choose the correct statement. 
0 0 I II I5 

1. There exist values of a and b for which the columns of A are linearly independent. 
2. There exist values of a and b for which Ax= 0 has x = 0 as the only solution. 
3. For all values of a and b the rows of A span a 3-dimensional subspace of ~5 

4. There exist values of a and b for which rank(A) = 2. 

38. fa1Hr ~ it ~ cn't.rf m ~ Jj o ki11 Cl t4'J t;ffi:r (PID) 6? 
I. Q[X, Y) I (X) 

2. 71.. ffi 71.. 

3. 7l..[X] 
4. M2(7!..), 71.. 11' ~faf'Z'41 ~ ~ 2 x 2 ~ CfiT ~ 

38. Which of the following rings is a PIO? 

1. Q[X, Y] I (X) 

2. 71.. ffi 71.. 

3. 7l..[X) 

4. · M2(7!..), the ring of 2 X 2 matrices with entries in 71.. 
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----------------------------~-~~~:--
---------------------------t;..,.. 

f1 &OrR ~ [F: <Q(z)] =a C1m [F: Q( zJi )] =bill 

1. 
2. 
" .). 

4. 
a >b 
a < b 

~9. Lei: F ~ C be the splitting field of x7
- 2 over Q, and z = e2n'17, a primitive seventh root of unity. 

Let:!=: Q(z)] =a and [F: Q( 7J2 )] =b. Then 

1. a= b = 7 

2.. a=b=6 
3. a> b 

4. a< b 

40. mar fan XI <1m Xz ~:r <=rm trcRfm1:r ~ 41'i~~q; ~ ~. ~ ~ 6{ ~ ~q e 

<t ~ il{tliCiich'i ~ onr 3i1Tffi{O! CfiWT 6. srmc:r .3-il71 s:u~Cfi<"ll ~ ~ 
.:l 

f0 (x)=_!_e-x10 ,0<x<co,0<8<co~ ~ ::1l1?.f 61 c=fT ~ ;R" xf CRlT ~ t? 
e 

~ ~ ~ q-{ ~ X1 + Xz = t 6", Xz CfiT ~-fr rki;:r 

I.a-tttldieh'l &. mu:r ~ <F wr am~~ +K2 e <t ~ ~ R 

2. il{tliCiicti'i 6. mt-~ f{) 2n m <1m $f!ft>lQ XI+ Xz () ~ ~ ~ o:rtff 61 
2 

3. Q<fif!Jl!a; (0, t) 6 <1m $f!f<>lQ X1 +Xz o $ fNl:r ~ 61 

4. QCfif!Ji!Crl (0, 10) 6 <1m $tlf8iQ XI +Xz e cf; ~ ~ ~ 61 

40. Suppose X1 and Xz are independent and identically distributed random variables each following an 

exponential distribution with mean 9, i.e., the common pdf is given by 

/ 0 (x)= ~ e-x:o, O<x<co, O<B<co. 

Then which of the following is true? 

Conditional distribution of X2 given X1 + X2 =tis 

1. 

2. 

3. 

4. 

t 
exponential with mean - and hence X1 +X2 is sufficient for e. 

2 
t8 

exponential with mean - and hence X1 + X2 is not sufficient for e. 
2 

uniform (0, t) and hence X1 +X2 is sufficient for 8. 

uniform (0, tO) and hence X1 +X2 is not sufficient for 8. 
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2. n[r-( J\1;; 2
)"] 

J. JV[r-( !";1r] 
4. N[l- n(N; l)r 

16 

41. A simple random sample of size n is drawn with replacement (SRSWR) from a population of N 
units. The expected number of distinct units in the sample is 

1. {r-( JV;IrJ 

2 n[r-( J\1 ;
2rJ 

3. JV[r-(JV;IrJ 

42. cJ UCcliT c); ~ ~ c=i:r t['{ fcriJR'J ~ cJ UCcliT c); 3ill1Cfllt'l fCici:tC'f: 'C'f'l!IT ~ ' 
~ 

~ lll~ftg;Cfi "tR' ~. ~ ~ ~ 'Q<fi Jilt.<f 1 c); ii{EIJC'ficffi ~ Cflf 3iilj,fi{OJ Cfi{dT ~I 
c=i:r cnr ~ 311l1Cfilt>t ~ 

~ 

I. I 
2. 1/2 
3. 3/2 
4. 2 

42. Consider a parallel system with two components. The lifetimes of the two components are 
independent and identically distributed random variables each following an exponential 
distribution with mean 1. The expected lifetime of the system is 
1. 1 
2. 1/2 
3. 3/2 
4. 2 

43. flllj,"t-illl {;+~: m, n EN} cfit ~ ~JIT cfit ~ 
I. I ~I 

2. 2 ~I 

3. 4R fJ:1 ctl<ri Cfl 61 
4. 3fO=im:r: ~~I 

{
I I }' 43. Thenumberoflimitpointsoftheset -+-:m, nEN is 
m n · 

1. 1 
2. 2 
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3. finitely many 
4. infinitely many 

l. 

2. 
..., 
.). 

4. 

0 
, j{ _,_s 

a= , o =co, x) = e -~ 

a= -co, b =co, f{x) = e 
-5x5 

1 
a=-7,b=co, f(x)= - 4 

X 

1 
a = -7, b = 7, f(x) = - 4 

.:-:: 

17 

44. Area endosed between x-axis from c to band the curvef(x) is finite when 
- 5 

1. a=O,b=co, f(x)= e-ox 

2. 
5x5 

a::: -co, b =co, f(x) = e-

1 
3. a== -7, b =co, f(x) = -" 

x· 

4. 
1 

a= -7, b = 7, f(x) = - 4 
X 

L x1 + x2 :::: 1 
2. x1 +x2 ::; 5 
3. 2x1 -3x2 :S6 

4. -2x1 +3x2 ::::6 ~ ~ 

1. ~ <fiT 'QCF. 3iqf{G!~ ~ 51 
2. ~ Cf,f ~ ~ ~'ZCi<R ~ 6'1 

3. ~ t-~ ~ ~ $1SC:ci<R ~ 61 
4.~<@'~~~~6! 

.:> 

45. Consider the following linear programming problem: 

Maximize z = 3x1 + 2xz 
subject to 
1. x1 +x2 ~ 1 
2. x1 +Xz ~ 5 

3. 2x1 - 3x2 ~ 6 

4. -2x1 + 3x2 ~ 6 

The problem has 
1. an unbounded solution 
2. exactly one optimal solution 
3. more than one optimal solution 
4. no feasible solutions 

'!1 1 ~~ 
L i (i; 

2. 2 %'i 
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3. 3 61 
4. a, b, c <t ~ tR ~ 61 

46. Let a, b, c be distinct real numbers. Then the number of distinct real roots of the equation 
(x-o) 3 + (x-b) 3 + (x-c)3 = 0 is 

1. 1 
2. 2 
3. 3 
4. depends on the values of a, b, c. 

{ 
x2 y2 } B = (x,y) E lR2

: a2 +/1 '5: l,a ~ b 

C = {(x,y) E JR 2
: ax+by+5 = 0} 

D = {(x,y) E lR2
: ax =by2

} 

E ={(x,y) E lR 2
: x 3 + y 3 =I} 

c=IT ~ * * Cfi'laf-m ~ ~ 
1. C ~ 0~6. ~ A,B,E~~61 
2. A Ci~ B ~ 6, ~ C, D, E ~ ~ 61 
3. A,B~E~6. ~C,D~~61 
4. A~E~6. ~B,C,D~~61 

47. Consider the following subsets of JRe, wherea,b E JR. 

{ 

2 x
2 

y
2 

} A= (x,y)elR :a2 +/1=1,a~b 

B={(x.y)elll.':~ +{, ,;J,a#b} 

C = {(x,y) E JR2
: ax+by+5 = 0} 

D = {cx,y) E lR2
: ax =by2

} 

E = {cx,y) E lR2
: x 3 + y 3 =I} 

Then which of the following is correct? 

1. C and Dare compact, but A, B, E are not compact. 
2. A and Bare compact, but C, D, E are not compact. 
3. A, B and E are compact, but C, D are not compact. 
4. A and E are compact, but B, C, Dare not compact. 

.s/ 4 6 B.:r/;3- 41111-D oo B 
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48. -'iliA fct;- p(z) <im q(z) GT ~~ikH 'HTF·'i-":.f ~ 61 <fr p(z)q(z) m(>l~e.-, f; c=rm ~ ~ 

l.p(z)~ 6! 
2. p(z)q(z) ~ 61 
3. q(z)~ 61 
-- """ 4. p(z)q(z)~ ::;! 

48. let p(z), q(z) be two non-zero complex po!ynornials. Then p(z)q(z) is analytic lf and only if 

1. p(z} is constant 
2. p(z)q(z) is constant 

3. q(z) is a constant 

4. p(z)q(z) is a constant 

49, ;qf?.. Z1 <=rm Z2 ~ ~-?[ fi<.S~:nli 6 ('lTfc.t jz;i = \z2i = l ctm Z1 + Zz = l 6, iC1T ~~ 

(-1\->f Z1 'R Z2 ('f:m --1 -~l'rft ~ ~ Cfi'r 

1.~~~~1 
~ 

2. <>i&~Cfl)Ol ~ ~I 

3. ~~ ~ ~rl'6v. u.t=r 3iTcf~~: ~ ~~ 
..... ..:;, .::J ..... ··::; 

4.~6'ra=rr~i 

49. If z1 and z2 are distinct complex numbers such that izd = !z2 1 
---- ·----triaflgte in the complelE plane with z", z2 arA-=1-a.s . .v.et=tices.---

1. must be equilateral 

2. must be right-angled 

3. must be isosceles, but not necessarily equilateral 

4. must be obtuse angled 

2-rtP...,........,.~ rs: " ~ 50. [2_ cl-: I<T1o'-o1 <1101 fiJi clJI 'R 1q1'.ll'<. 

= 1 and z1 + z2 = 1, then the 

(a) A;= { (-2, 0), (2, 0), (0, -2), (0, 2), (-1, -1), (-l, l), (1, -1), (1, 1)} 

(b)A2 = { (0, 0), (-1, 1), (1, l), (-2, 3), (2, 3), (-3, 6), (3, 6)} 

(c)A3= { (-3, 0), (-2, 0), (0, 0), (1, 0), (2, 0), (3, l)} 

Jiioi % ~ ~ * "QCfl ~ lllccf20cnC"l: :;of! vi!?.! 6, ~ A; "ff !o'!"hiCJ.f ;JT41 J7i~ 

CfiT(X;, Y;), i = 1, 2, 3 * Rlf?o-iC"l' ch'.8 0i c:IT 'B~~{'H,u: (X, Y;) CfiT f<i'H1{8;-T ma=r $fl~ ~ 
.,:) ' 

y.: .. -q C"l <ri f,rm 
l. i=l 
2. i= 2 
3. i = 3 

4. i = 2 c=rm i = 3 

50. Consider the foliowing three popu!;:;tions in lR 2 : 

{a) A1 = { (-2, 0), (2, 0), (0, -2), (0, 2), {-1, 1), -:,), 1)} 

(b) A2 = { {0, OL (-1, 1L (1} 1L ( -2, 3L (2.' 3L {-3} 6}: (3, 5) :~ 

(c) A3 = { {-3, 0).. (-2, 0), (0, 0), (1, 0), (2, 0), (3, 1)} 

Suppose one point is selected at randorr: frorn each popu~ationJ the point f:on"': popu~atior~ Ai being 

labeled (X;, Y;), i = 1, 2, 3. Then the absolute value of 

Cov(X;, will be highest for 

1. j= 1 
2. i= 2 
3. i= 3 
4. i = 2 and i = 3 
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St. ;mar fcn J1~ a,b,c,dElRcfl ~ fi"j,-r..-r-"1 (a,b)x(c,d) CfiT ~~CIT(>)" IR{2 ~ 
(>lfj)c-C"tJOl ~ 6"; J2 ~ a, bE IR,c > Ocfi ~fi<lj,-r-illl {(x,y): (x -a)2 +(y-b)2 < c} 

CfiT JR:nt:r ~ cm;lT (>lt;j,c-(iJOl ~ 6"; J3 ~ a, bE lR,c > 0 cfi ~ ti<lj,-r--r-l! 
{(x,y):lx-al+ly-bl<c}CfiT ~ ~ cm;lT (>lt;j,c-C"tJOl ~ 6"1 fa1kr * * 
cn'ta=r-m~t? 
I. .!I = .! 2 = .! 3 

2. Jl ~ .!2 ~ .13 

3. ./2 ~ JJ ~ Jl 

4. J3 ~ ./2 ~ Jl 

51. Let11 be the smallest topology on IR{2 containing the sets 
(a,b)x (c,d) for all a,b,c,d E IR; 

12 be the smallest topology containing the sets 

{(x,y) :(x-a)2 +(y-b) 2 <c} forall a, bElR,c>O; 
13 be the smallest topology containing the sets 

{(x,y): lx-al+ly-bl<c} for all a, bElR,c>O. 
Which of the following is true? 

I. Jl = .12 = .!3 
2. Jl ~.!2 ~.!3 
3. .!2 ~ .!3 ~ .!1 
4. .!3 ~ .12 ~ .!1 

52. fa1R~ ~~T tR' ~ Y;=q+(-I);b+e;;i=l, ... ,n, n;;:::3 

~ e; ~ f'CI~".:I('"t: ~ ~: ~. ;mt..~ ~~ om ~ d- ~ ~ Sl'f!IIFIIO'"l! 
m <fiT 3-!0'1 'fl {91 ~ CIT(>)" lll £ ftg;Cfi 'q{ g 1 foiFa:r ~ * * m m mfr ~ ..;) --

1. a ("I'm b ~ ~ ~ 3iiCfi(>lCh1 CfiT ~~Tf ~ t1 
2. a om b cfl ~ ~ 3-liCfi(>lCflf CfiT 6R~rr ~ 6. ~ cf 3-!C:\.fckflll ~m:JG 
~gl 

3.(l<fl~~~ CfiT~~~I 
4.a~ b cfl ~ "ffa:nfaill ~~~~I 

52. Consider the following linear model 

Y; =a+ (-1); b + e;; i = 1, ... , n, n 2 3 

where e/s are independent and identically distributed random variables following normal 
distribution with mean zero and variance (l. Which of the following statements is correct? 

1. The maximum likelihood estimators of a and b always exist 
2. The maximum likelihood estimators of a and b always exist, but they may not be unique 
3. The maximum likelihood estimator of cr2 does not exist 
4. The maximum likelihood estimators of a and bare not consistent 
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53. ~ .3fi<:R ~ ~ LR!.
3 t:::R" fcrqrtj (l,0,-1\; * ~ ~3 -cfu jq:;sJOl'(..il<!:j CllT \\'.Hi~! 

~ ~ 
~ 

W ~ ~ ~ ~ ~ 3illm" ~ -tf F. cnllil ffi f.: 

1. {(1,0,1),(0,1,0)} 

2. {(1,2,1),(0,1,1)} 

3. {(2,1,2),(4,2,4)} 

4. {(2,-1,2),(1,3, 1),( -1,-1,-1)} 

53. Consider [R!.3 with the standard inner product. Let W be the subspace of [R!.3 spanned by (1,0, -1). 

Which of the following is a basis for the orthogonal complement of W? 

1. { ( l' 0' 1)' ( 0' 1, 0)} 

2. {(1,2,1),(0,1,1)} 

3. {(2,1,2),(4,2,4)} 

4. {(2,-1,2),(1,3,1),(-1,-1,-1)} 

L " v 

2. -nil! 
.., niJC -·· 
4. 1/2 

54. Let X1, X2, ••• , Xn be independent and identically distributed random variables each having a 

unifor~ distr!bution or. {C;1). Consider the histogram of these vaiues 'N~th k equaHy spaced c~ass 

. ' l 
:~ r • I : i . I (In J 1 i-.,. 2 ."' J • # .o - l ~- f .., ,..! b - .l.. -

... te.va,s g.\ien oy "\ \._..,u, ,, "-1, , .... K( iArler~ a,.·- I onu ,·-a,. ' . 
\' • ·~ • J k k 

number of va!ues !n the :nterval (a,, bJ Then t~e covar!ance of N1 and Nk is 

' .:... 

2. 
3. 
4. 

0 

-n/k2 

n/k2 

1/2 

ro l.l < -1 

ro 
,., ! 
.::.. I 

i-1 
'-

Let PI!; be the 
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3.[~ ~] 

4. [~ ~'] 
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55. A linear transformation T rotates each vector in l:ffi.2 clockwise through 90°. The matrix T relative 

to the standard ocdeced bas is ([ ~ J [ ~ ]) is 

1. [ 0 -I] 
-I 0 

2. [~1 ~] 

3. [~ ~] 
4. [~ ~~] 

56. Ji1<it fcn T: IIR" ~ I!Rn lJC!1 'tffirq; *'qi(1{UI 61 fap:;;:r ~ * ~ Gfi'ta:r 'fiT ~ ~ 6 fcri T 
~ 311-c.t§IIR\li 6? 
1. ~~ (1)=n 

2. arRt (1) = ~~ (1) = n 

3. amt (1)) + ~~(1) = n 

4. ~ (1)-~~ (1)=n 

'i6. Let T: I!Rn ~ IR\.n be a linear transformation. Which of the following statements implies that Tis bijective? 

1. Nullity {71 = n 
2. Rank (T) = Nullity (1/ = n 
3. Rank (T) + Nullity (T) = n 
4. Rank (T)- Nullity (T) = n 

57. (X,Y)~ \>H'liJilrrll ~ N2(0,0, 1, l,p),-1 <p< I CfiT 310j,{"HUI Cfi«==T ~I ill 
1. ~ ~ p=O ~ill X+Yt=l'mX-Y~ 61 
2.~~p<O~m X+YHmX-Y~61 
3. ~ ~ p>O 6 ill X+YHmX-Y ~ 61 
4. p~ 'f!1fr ~c);'~ X+YHmX-Y ~ 61 

57. (X, Y) follows the bivariate normal distribution Nz(O, 0, 1, 1, p), -1 < p < 1. 
Then, 

1. X+ Yand X- Yare uncorrelated only if p = 0 
2. X+ Yand X- Yare uncorrelated only if p < 0 
3. X+ Yand X- Yare uncorrelated only if p > 0 
4. X+ Yand X- Yare uncorrelated for all values of p 
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;> ' ~ 
58. fi<HI<tic>1 fiJ=ilcr>'l: 0 1 y(x)=x- J xy(t)dt y E C1[l,oo) <tiT ~ c; 

1 
!. 

2. 

3. 

4. 

I 

y=x(l-lnx) 
I 

y = xe' ; ( x- 1) + x 

(:-,') ) 

y=xe 

v=x-x( ex' -e) . \ 

58. The integral equation 
X 

y(x)=x-f xy(t)dt ; y E C
1
[l,oo) 

has the solution 

1. y=x(l-lnx) 
I 

2. y=x/-2 (x-l)+x 

3. y=xe(r-x') 2 

4. y X x( e'' e) 

59. Ji~ fcn Ur, U2 , ... t=c:tciSl<i: c:r~r ~: ~cf lll<cfi:u;<ti ~ ~. ~ :ff F 'QCfl CfiT 

(0,1) q{'QCfi Q<tifi<Hi<il ~61 c=IT limP(U1 +···+U~:o;~nl)CfiT3iU:c"kCl 
n->ao 4 

1. a=rgt 61 

2. 6 c:rm qg ~ro=<:r <t ~ 61 
" 

3. t (1m% "QCfl <t ~ 6! 

59. let U
1
, U

2
, •.• be independent and identically distributed random variables each having a uniform 

distribution on (0, 1). Then limP (ur + · · · + Un :,;;~ n \) 
n~oo 4 

1. 
2. 
3. 

4. 

does not exist 
exists and equals 0 
exists and equals 1. 

3 
exists and equals -

4 
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60. G._fcltliC"I tiJOI1Cfl{Ui x 2 +2Ux+V=0q{ ~ ~ U <1!41" V {I, 2, 3}~ 'fl11l01 SII~CflC113ft 
~ ~ 'fCI<"i~Ci: Hm OQI'i\1:~CflCi: ~ ~ 61 ffi 'HJOf!Cfl{UI ~ cJa:IT ~ ~ Cll'fC"tfclCfl ~ .:J 

cfir ~ 6 

2 
I. -

3 
I 

2. -
2 
7 

3. 
9 

4. 
1 
3 

60. Consider the quadratic equation x 2 + 2Ux + V = 0 where U and V are chosen independently and 
randomly from {1, 2, 3} with equal probabilities. Then the probability that the equation has both 
roots real equals 

1. 

2. 

3. 

4. 

2 

3 
I 
2 
7 

9 
I 

3 
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----------------------------------------~L~J,----------------------------------------

2. 

4. 

ftF. ~d{..~ 

p(l~ = c 
lim p(x) == crJ 
;:~·00 

p(2)>D 

p{3)=0 

Suppose that p has no roots ir: the open unit disc and 

6Zo 

1. 

2. 

3. 
4. 

lim p(x) =co 
,X--}CO 

p{2)>0 

p\3)=0 

2. ~'";@Tx=-y 

Y. ~~ - ; ........ ) 

0r / \ a;:-· 
62. let f be a function of !Rl. 2 such that -:::;-(X, y) = -

ox O_y 

"1 f{ Y' ,;"",_Jf ,. 
-· J •"'"•.J I \Y• ' . 
2. fis a constant on all iines paraiiei to the iine x = 
3. f(x,y)=Oforaii (x,y)EJFe 

1 ~ o _ ~ ~ -;::.fr.c ~~T ~:....~ 1 • ~J t ~ il_) - .J.. \: (IJ } .,y) q c:;-1 ~ O'j J I -:2 

2. ~ /3 > o ciT f ...:s-,'8~-1l~ 0(""';z-= 6l 

4. f en)- "QCb <St6 Y ~ "8C11 ·=~r(~ l 
,:J 

63. Suppose ~~f.~ JR. -7 JR. is a function -~hat satisfles 

VJhich of the fol!ovJing is correct? 

1. if f3 = 1 then f is differentiab~e 
2. ~f .f3 > 0 thenfis ~r.iforrnly ccnt~nuous 

3. :f /3 > 1 then f :s a constant ft..:nction 
4. ..fmust be a poiyr.o~ia1 

S/ 45 BJ/13-4-Ali-~-~~ A 

f' 
.)' 

~ q;: lJCh q~.J:-ciRcn ~f.'-1C·_ 
.;;, 

-1) = 0. The:: 

v 
Bf 

./ 

for a~l (x,y) E 
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64. ~ fcn S m.ft 3-l~ p c);;- ~ fl<lj-c-ill! 'fiT ~ ~ 6 c:rrfcl:i fa1Hr ~ 
c~("'<;fiiAUft;q 6 ~ ~ "J1IG1T ~ t fcn 7L/p7L * Slfclf'Zll1 c); ~ ~ ~ tt 

yA=[~ ~ ~~] 
-2 0 2 

fotJ::o:r ~ * ~ ~ ~ m-r b. 
I. S ~ ~ 3-fcht cf1 J-R:r~ ~\IT ~I 
2. S ~ ~ .3-tchi Fvfo:rc):; 1TliTr l 0 fr ~ 6, cnT f.ilffi IIC ~ 61 
3.s ~ 2c=rms c);;- -mfr ~ 3fq;f CfiT ~ ~ 61 
4. s m.fr fcN1:r ~ ~ q;)-~ 'R(1l 61 

64. LetS denote the set of all primes p such that the following matrix is invertible when considered as 
a matrix with entries in 71./ p7L. 

[ 

I 2 0 J A= 0 3 -1 
-2 0 2 

Which of the following statements are true? 

1. S contains all the prime numbers 
2. S .contains all the prime numbers greater than 10 
3. S contains all the prime numbers other than 2 and 5 
4. S contains all the odd prime numbers. 

65. ma:f fcn A E M10 (([) C * S4fcl~ll1 c)1 mtf c)11Qx 10 ~ ~ ~r ~ tl mot 
fcn WA, M1o (C) cfi'r 34ti<HI'Z t ~{A" I n:!: 0} I ~ ~ ~I ~ ~ Ci1f ~I 

.:1 

I. f.m:ft A c)1 ~. fcrn'(WA) :s; 10 t1 

2. ~ Ac)1 ~. fcrn'(WA) < 10 tl 

3. qm; A c)1 ~. 10 < fcrn' (WA) < 100 tl .:1 

4. qm;"A c)1 ft;rQ-, fcffi'(W A)= 100 tl 
.:1 

65. let A E M10 (C), the vector space of 10 x 10 matrices with entries in C Let W A be the subspace 
of M10 (C) spanned by {A" I n <::: 0}. Choose the correct statements. 

1. For any A, dim (W A) ::> lO 
2. For any A, dim (W A) < 10 
3. For some A, 10 <dim (WA) < 100 
4. For some A, dim (W Al = 100 

66. ~~A 'QCfl ~ 3x3 ~ 6 ~ A3
=-i (fl faiJ:;;:r ~ * ~ * ~ 6? 

1. A cfi cfra:r ~ ~~ ;m<rr 61 
2. C l:f{ A fclCfio~<rfl;q 61 
3.<C tR A ~tl 
4. A c;t!("#;JOJUTll! ~! 

,:) 

S/46 BJ/13-4AH---18 
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66. Let A be a complex 3 x 3 matrix with A3 =- i. Which of the following statements are correct? 

1. A has three distinct eigenvalues 

2. ;:., is di?gona!izable over CC 

3. A ls trianguiarizable over CC 

4. A is non-singular 

q(x, y, z, w) = ~ + / + z2 + biJl/ "H~-iT 

p(x .. y, z, w) = 2 + y + czw. 

~~"fr.~:R"miT6? 

1. ~ b (1~~ c ~r'm ~ 3fch 6, a>r p ~ q cc Y{ cj~l4J"ilar 6l 

2. ~ l; (l'"m c ~~ilei-t en~ 31~ ~' a p {1~1 q ~ tR <j~lla·ilai 61 

3. ~- b <i~l c ~)._o-ilc-i{ C!l'f(ifclc:t> 31% ~ b :ltc.UikJ-ich <li ~, ill p dm q !R 

c.. ,._ _,;,. ....,d!" * 
4. <f:e, c=O ei <1• p Hm q IRS. tff Cic,'li<M!?. "'~l:.lt t> i 

• .:> 

67. Consider the quadratic forms q and p given by 

q(x, y, z, w) = x2 + y + z2 + bv/ and 

p(x, y, z, vv) = ~ + ./ + czw. 

Which of the following statements are true? 
----~---

1. p and q are equivalent over ([ if band:: are nonzero complex numbers. 

2. p and q are equivalent over rR!. if band care nonzero rea! numbers. 

3. p and q are equivalent over~ if .band care nonzero rea! numbers 

with b negative. 

4. p and q are NOT equivalent over~ if c = 0 

f( ) 1 1 3 2 -A.x ' ' _,;,. ~ ,_..;;. _;.;. ..,;>,. -,.>h. ..,;>,. ..,.d+ .>):.-. 

X =2A X e ; x>O, J.>O<ti" ~~ <11 i01,;-,rs ~,..~~ <11 'tl c:r>i"1 ~ '('lt'~ c;! 

2 n 1 
L - L- 2 em~ .3-:~··t! 

n i=l xi 
2. 

3n 

4. 
3n 

n 

)'X 
L-d I 

i=l 

- ~ --~-

68. let X1, ... , Xn be independent ar:d identica!iy distributed random variables with probabltity 

density functio:J 

~~~~~-~-
---
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Then which of the following statements are true? 

2 11 I 
1. -L--is an unbiased estimator of A n ;~ 1 X, 

3n 
2. -- IS an unbi3sed estimator of A n 

IX, 
2 II I 

3. -L-is a consistent estimator of A n ~~~ .. Y, 

3n 
4. -~~-- is a consistent estimator of A z=x, 

1~1 

28 

69 • .3fC(F~ ~{1, 2, 3, 4, 5} tf{ fiSfiJ"IUI '>liRJ'h(il ~ 

~ y;; 0 y;; 
X 0 0 X 
0 0 0 

Ys Ys 0 Ys 
Ys Ys Ys Ys 

~ "QCJ1 mcn'fu ~t_N<>rr tR ~I m ~ ~ * * Cfi'IG:r ~ ~ ~ 

3. ~j_m "'hT "QCJ1 3ic:_~ciJ;q ~ ~ ~I 
4. ~tm CflT Q"Cf) ~ ~ ~ GiCa=r tl 

0 

0 

0 

0 

Ys 

69. Consider a Markov chain on the state space {1, 2, 3, 4, 5} with transition probability matrix (Yz y; 0 y,; 0 

l;, ~ ~ ~ ~ 
X X X Ys Ys 

Then which of the following statements are true? 

1. States 1, 2, 4 are recurrent and states 3, 5 are transient 
2. States 1, 2, 3, 4 are recurrent and state 5 is transient 
3. The chain has a unique stationary distribution 
4. The chain has more than one stationary distributions 

70. JilaT fcn X(l"trf Y Br~ 'WI~R:'g;q; ~ 6, ~ * ~ "QCfl (0, 1) ~ \!Cfl Q'hflJiiCTi ~ CflT 
3iCTifl{Ui ~ t\'1 ~ fcp w =X II 2} ~ /A fl<A-r-i!4 A ~ ~ ~ CfiT ~ Cfi«1T -' \Y:<;X .:> " 

61 ill fotJ:;;:r Cfl~f ;8- * Cfi'ta:r * ~ t? 
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' 
2. PPN> 0] = ~ 

- '"' .) 

:o. Let X and Y be independent random variables each foi!ow!r;g a uniform distributior. on 

\0, 1). Let W =X !, 'l' where /A deno<:es the indicator function of the set A. Then which of 
, , r < \'" •• 

~ -• I 

the following statements are true? 

1. The cumulative distribution function of W is given by 

.c (t) - f2! ' ' 
I W -"' "'{0<;!:<;";;1) Tl{t>!} 

l 
2. P[W> 0] =-::;-

-' 
3. The cumulative distribution function of W is continuous 

4. The cumulative distribution function of W is given by 

(...., +11 \ 
T" ( ) ' L 11 I 

-~-rw _!_!~--;--f {0;;1;;1} + {1>1} 

-OO<J.l <oo,. a> 0, X> fl ;t" 'f!Ttfl ~ \h(>lc-f 5 
1 -~ a$ fc;iv 3-lZIT 

2.~ a <t mv ~c;;?.T ~ 
3.afr~ 

4.~ a.= 1 6 G'r ~l ~ -{-Cl_;ol 

71. Let X be a random variable with probability density function 

'( ) ( )""' ~(x~p)" o 
J x =a ,x-p ·e · ; -ciJ<fl<oo, a>V, x>p. 

The hazard function is 

1. constant for all a 

2. an increasing function for some a 

3. independent of <x 

4. independent of :.L when a= 1 

72. ma=f% X1,X2, •.. {-qci::(C"l: "QCi- ~'"Rf<Ff(1: ~ ~l'Cft0'Cfl "ER" t, ~ 'fr tf{ 1JCfi (0, 1) 'CR' 

"QCfi l!cn{"JJ""l!Oi ~ CfiT .3f01m ~ tl ~ cnt fcp Tn = 31:-il(iP. {Xl, x2, ... I Xn} 61 <=IT 
.:> 

~ ~c=IT * ~ w, ~ -mrr 6? 

l. Sl!R!Cf>C"ll it Tn 1 'R' 3.~ 6tn" 6'l 

2. ~ tf n (1-Tn)'R' ~ ~ 61 
• ...,.;.. 2 ~ --.+-,.,. '!\-

3. GlCOi' <li n (1- Tn) 'CR' 311<li'(i 1-.:.e1 Cileil "I 

4. '>!tf?lct>Ci! fr..);;(l-T.) 0 'CR' 311"~ ~ ~q 
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72. Let X11 X2, ••. be independent and identically distributed random variables each fol owing a 
uniform distribution on (0, 1). Denote T, = max {Xt, X2 , ... , X,}. Then, which of the following 
statements are true? 

1. T, converges to 1m probability. 
2. n (1- T,) converges in distribution. 
3. n2(1- T,) converges in distribution. 
4. .J-;;(1- '1;,) converges to 0 in probability. 

73. fa1J:;;:r $l<>C:(iJOJ"!Cfi'{U! ~f<R~T 'CR fctmt: 3x + 4y + 2z CfiT ~ Cfl{, ~ 
x+y+z::> 12 
)( + 2y- z:::; 5 
x- y+ z:::; 2, 

c);- ~. ~ x,y, z ~ 0 0'! (-fr 
I. 'H<Hfl!l CfiT 'QCfi ~ ~ ~TCRr ~ ~I 
2. ~lklft<Hfl!l cnT ~<:!" ~ 12u + Sv + 2w CfiT ~a:flCfi'{Uf ~I 
3. ~ cfi" ~it 'QCfi ~u-v+w?:21 
4. t;Jklfi<Hfl!l cf1 ~ it cJ ~ u + v + w s 3, u+2v- w s 41 

73.Consider the following optimization problem: 
Maximize 3x + 4y + 2z, subject to 

X+ y+zS 12 
x+ 2y-z s 5 
x-y+zS 2, 

where x,y, z ?: 0. Then 

1. the problem has more than one feasible solution 
2. the objective function of the dual problem is to minimize 12u + 5v + 2w 
3. one of the constraints of the dual problem is u- v + w?: 2 
4. two of the constraints of the dual problem are u + v + w s 3, u+2v- w s 4 

m~~*~cn'ta1~~~ 
1. o- 2 cfi" fmr T1 .~ 61 
2. JT;T 2 t ~ CfiT, fct<i'=lrll ~ (n- 3) cfi" m, 3iCTift'£Uf ~ ~I T. 

~ . I 
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74 .. Let x~, X2_. . . . be independent random variab~es each fonov<Jing a norma~ distr~but~on V.l!t:-: 
unknown mean f.L and unknown variance cr2 > 0. Define 

r.-2 
¥ ___ ,_'\'""' ~,. 

........ n-2- n '" ~"'~i; 
,c,-,k ;=! 

~=-'=_l __ _ 
n-3 

Then which of the following statemer:ts are correct? 

1. 

2. 

.., 
;:,. 

4. 

'7' 
1 2 
r::;; follows a t distribution with (n- 3) degrees of freedom 

vT.. 
Tz 
-

2
- follows a F distribution with 1 and (n- 3} degrees of freedom 

T.. 
xn-2 is consistent for estimating Jl-

75. ~ ~X "QCf." 3i;ftUI!c-CH<:fi quTiq:; mc=ft '!l!~fSg;q; ~ ~ ~ l)llfl!Cfi("!! (lc£!<HIG1 ~ 
" 

f(x)~(x+1)f(x+1)=(a+,Bx)f(x}, x=0,1,2, ... ; fJ;;t:.1. CfiT ~~ Cfi«1T ~~ Jrrtr ~ 
~h~c(X)i'l~:lfvw"{X)~N~~ ~~ dt ~kl Cfi~;;{j <A~~~ ~r 67---------------

1 .... 

2. 

3. 

4. 

E( X)=__!!__ 
1- fJ 

a2 
E(X)=---

(1- .8)(1 +a) 
a2 

Var (X)= ? 

(1-Pt 
Var (X 1= a 1 

(l-Pl 

75. let X be a non-negative integer valued random variable with probability mass function f (x) 
satisfying (x + 1) f (x + 1) = (a+ J3 x) f (x), x = 0, 1, 2,, ... ; fJ * 1. You may assume that E(X) and 
lfar(X) exist. Then which of the follovving stateme'lts are true? 

3. 

{i! 
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76. ~T Y,1k = f-l + a,+ {3,, + l.iJk; i, j, k = 1, 2, ... , 5 tR fcr:tnt ~ &,Jk f<!<"i'il("': c=Tm ~~· 

~ lll'ifmCfi ~ 6, ~ ~ tR. ~ mt.7.f o <im 1RRUf a 2 > o, c); 'QCfi '>lfii<Hla-ll ~ 

cnr 3iCiJfl{OJ 'Cfi"{ill 6, crm ~~ a; , pij, i, j =1, 2, . , s ~ ~ g, c=IT ~ ~ 'il t~ 

~~ ~ mfr t? 
I. f-l ~fll F: 

' ,..,-o-l+ ~ 41 ;i. 
2. a1, i = 1, 2, ... , s Cfl ""1<111 -ti~cn ~ .:rl!Cfi<'"lcril<!:l li i 

3. p + a 1 + /312 3-iiCfi(>ltr~~£; [5·1 

4. fJ21- fJzz ~~ f:[ 

16. Consider the model 

Y;Jk = fl + a,+ f3,1 + t.;1k; i, j, k = 1, 2, ... , 5 

where &iJk are independent and identically distributed random variables each following a normal 

distribution with mean 0 and variance a 2 > 0, and~. a;, Pii, i, j =1, 2, ... , 5 are fixed parameters. 

Then which of the following statements are true? 

1. f.1. is estimable 
2. All linear functions of a;, i = 1, 2, ... , 5 are estimable 

3. f.1. + a1 + /312 is estimable 

4. /321 - f322 is estimable 

77. ~ fcl:i X1, X 2, ... , X8 ffiL'""lf 9 '("''m ~ 1 cfi '>lfiiCHia-lf cka; ~ f<Tlcfll(>tl 'dl<IT Vcfi 

•zmfm>Cfi ir!d'fTI 6 ~ ~ fcti e CfiT ~ ~ ffiL'""lf 2 c=~m ">>"ffiUT 2 ~ stfiCHia-ll f>i 

~ q,i· fcti X=_!_ ±x~ I c=IT ~ ~ ~ ~ Cfit:r ~ ~ ~ 
8 i=l 

1. ~ '([Cfi :H l! d <fi'l qc§- 61 
" ..;) " 

2. X cfi ~ ~ CR G CfiT ~"t:f ffiL'""lf f, 16X +2 

17 

~ ~ iGr '!\-16X+2 3. ..;) ii'l'Z 'CfiT . ~ t> 17 

4. qaf1Cfi(1 ~ ii'l'Z CfiT ~ ~ 6 16X + 2 
~ ..;) . 17 

77. Let X1, X 2, ••• , Xs be a random sample from the normal distribution with mean e and variance 1, 
- 1 8 

and let the prior distribution of e be normal with mean 2 and variance 2. Define X=- IX; . 
8 i=l 

Then which of the following statements are true? 

1. The prior is a conjugate prior 

- I6X+2 
2. Posterior mean of 0 given X is---

17 

3. 

4. 

16X+2 
For absolute error loss, the Bayes estimator is 

17 

16X+2 
For squared error loss, the Bayes estimator is 

17 
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78. ~ ~ X "C!Cfi 

{

28x+l 

f(x)= 

0 

8+1 
' o::;;x::;;1, 8>-1 

otherwise 

~ 'HIHt=lll Ho: 8 ~ 1 ~ H1: 8 > 1 tR' ~I ~ ~ Gi'f!RUT ¢; 6, ~ ~ dfm 

6: 
.J9-8a -1 

1 if X 2 --'-------

rp(X)= 2 

0 if x< J9-8a -1 

2 

m~~**cn't.l*~t? 
1. ¢;"C!Cfi QCfl'HCRIQi ~ ~rfctc:r~TR'fr a .3miN ~ 61 
2. ¢; "C!Cfi Q Cfl'tiiH !Qi ~ ~~TR'fr a 3m1ftr ~ <Oiffi 61 
3. ~ e > 1 ct ~ e tR' Gi'r~RUT ¢;cfi'r ~rfctc:r CliiH" * CliiH" a 61 
4. "CflU; e > 1 ct ~ e tR' qil"~RUT ¢; em- ~~ a * CliiH" ~ ~ 61 

~ 

78. let X be a random variable with density function 
~---~---~----~-------~-·--~---

--- -------- --- ~-- ~ ~---~~-- --

{

28x+1 

f(x)= 

0

8+1 
otherwise 

Consider the problem of testing H0 : 8 ~ 1 against H1 : 8 > 1 

let ¢; be the test given by 

1 if x2 
.j9-8a-l 

rp(x)= 
2 

.j9-8a -1 
0 if x< 

2 
Then which of the following statements are true? 

1. ¢; is a UMP size a test 

2. ¢; is not a· UMP size a test 

3. For all e > 1, the power of the test¢; at 8 is at least a 

4. For some e > 1, the power of the test ¢;at 8 can be less than a 

79. F 'QCfi <t .3frnTtT 8 ct ~ 4 ~ ct ~ ~ ~ ~ filcr<lllffl<"l 25 SfliHJifUI<"I 
~ 

~ ct m ~ ~I ~ fcfl ~ ~ q;r ~ ~ 3t1"tr1't ~ (1), ab, de c:rtiT 

tWtr ~ CliT ~ ~ 61 ~ ~ ~ ~ 3k<lt)cr;qf*l;qt qf{UIIIH1 R * cn't.1 

* tiCflf{(1 ~ ~ 6? 
1. ABC, CDE, ABDE 

2. ABC, CDE, ABCDE 

3. AB, BC, AC 
4. AB, CDE, ABCDE 

S/46 BJ/13-4AH-2A 
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79. Consider a 25 
factorial experiment laid out as a block design with 4 blocks of size 8 each. Suppose 

the principal block of this design consists of the treatment combinations (1), ab, de and five 
others. Which of the following interaction effects can be confounded In this design? 

1. ABC, CDE, ABDE 
2. ABC, CDE, ABCDE 
3. AB, BC, AC 
4. AB, CDE, ABCDE 

80. lJCi1 ~ ~ tltljLiFOI{X;, y;), i = 1, 2, ... , n <):; ~ ~ fcl:1 CR{cTft"IIFI CfdT "f!m~ ~ 
g: 

tiJOt"ICfl{OI1: Sx-8y+14=0 

tlJitCfi{OI 2: 2x- Sy + 11 = 0 

c=IT fa1d:vf Cfit10=IT ~ * Cflt:r * ~ t? 
I. ~ ~ CflT J11a1-o.80 ~I 
2. ~ ~ CflT J11a1 0.80 ~I 
3 • y Cfif d=lTa1cli" fcl th'l Oi X <):; mafCil fcl il (>IOi * Cfi11 ~I 

4. (x,y)=(2,3),~ x=..!_i>i c:r~ Ji=..!_fy, g1 
n i=I n t=I 

80. For a bivariate data set (x;, Y;L i = 1, 2, ... , n, suppose the least squares regression lines are: 

Equation 1: 
Equation 2: 

5x-8y+ 14= 0 
2x-5y+11=0 

Then which of the following statements are true? 
1. The value of the correlation coefficient is -o.80 
2. The value of the correlation coefficient is 0.80 
3. The standard deviation of y is less than the standard deviation of x 

(- _) ( ) _ I~ d _ 1 ~ 4. x,y =2,3,wherex=-L...x1 an y=-LY; 
n t=I n t=I 

81. ;m:t fcl;" xl, Xz, ... I Xn fCici::!t"J: (1tiT ~: ~ 'lll'ifm~Cfi ~ g, ~ * ~ lJCI1 
QCfltiiFIIOi. Gic:;; CflT (9 - 2, 9 + 2) 'Cf{ Jl'j'fi{UI Cfi«<T ~I ~ Cfit fcl:1 X<nl = ~ {X1, 
X2, .. • , Xn} (itiT X111 = crlJ:,<rlt"IIFI {X1, X2, ... , Xn} g1 ffi fa1d:vf 3fTCfic>ICfl1 ~ * Cflt:r * 9 <):; ~ 
~~~~ 
1. x111-2 

2. X(n)+ 2 

3. X<t>+X<nl 
2 

1 3 
4. -(X<'> +2)+-(X<n> -2) 4 4 

S/46 BJ/13-4AH-28 
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81. Let X1, X2, ••. , Xn be independent and identically distributed random variables each following a 
uniform distribution on (8- 2, 8 + 2). Define X<nJ =max {X1, X2, .. . , Xn} and X111 = min {X1, X2, .. . , Xn}. 
Then which of the following estimators are maximum likelihood estimators for 9? 

1. 

2. 

3. 

4. 

X<I>+X<n> 
2 

1 3 
4(X(l) +2)+4(X(n) -2) 

82. 1, 2, 3, 4 ~ Rl\?oirl UR ~ cnr fa1H:r tiftr ~ ~ ~ ct" ~ tt fcrmt 

~I 2 I ~ jl, 2, 4 Ill, 2, 3 IJl, 2, 3, 4 I 

~~tt~Cfi'ta1~~6? 

1.~~6~~~1 

2.~~6~~61 
---~ -3-;~mft·~3tFfi'(>fafF&~t--~~----·--- ---~~ ---·----~------~ ----~----~--~ ~ ------~----~----- -~-

4. ~ q:;u;- llJIGlrl ~-fc11SfCH(iiQ 3l1Cfl<"'a1lll 61 
.:> .:> 

82. Consider a design with 4 treatments labelled 1, 2, 3, 4 and with 5 blocks given by 

Which of the following statements are true? 

1. The design is connected but not orthogonal 
2. The design is connected and orthogonal 
3. All treatment contrasts are estimable 
4. Only some pairwise treatment contrasts are estimable 

83. ~ 31o'i'ITrl" o cf> ~ ~ "QCf1 ~ ~ ~ 3fmTtr n cnr ~ ~ lll'iR:u>Cfl 
.:> .:> 

~ cnr ~ CRaiT 61 ~ fcl:> p ~ cnr 3f<1ftiTCf 61 e cf> ~ "JiTa1 cf> ~. 
" " .:> 

SH"llCHicr'll tlfa:'aiCf>C:Oi cf> ~ ~ ~ cnt fctl ~ ~ ~ tt ~ Cfi'ta1 ~ q:;11 ~ 
" 

Cfi;Ff Qf~Cflrll 0.95cf> ID~ <:fg ~ ~ fctl lp-81 :$;0.02 W 
.:> • 

.3fTt1 ~ ~ ~ fcl:> <!>(1.96) = 0.975, <D(l.64) = 0.95 ~ <'!> ~ Qfii<HI<Fll ~ ;t;' ~ 

~ ~ cnr ~ CfiTclT 6 
1. n = 1000 

2. n = 1500 
3. n = 2500 

4. n ""3000 
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83 A simple random sample of size n is to be drawn from a large population to estimate the 
population proportion e. let p be the sample proportion. Usin~ the normal approximation, 
determine which of the following sample size values will ensure IP- 91 ~ 0.02 with probability at 
least 0.95, irrespective of the true value of 9? [You may assume <1>(1.96) = 0.975, <1>{1.64) = 0.95, 
where <I> denotes the cumulative distribution function of the standard normal distribution.] 
1. n = 1000 
2. n = 1500 
3. n = 2500 
4. n = 3000 

84. m<if fcl:i X1, X2, x3, x4,, Xs 'fCl<i"'Ci: l!Ci" ~: ~ lll~f£u>Cfl 'tR" ~. ~ ~ ~ 

(0, 1) tR" lJCfl" SI'HICHio-ll ~ CfiT 3fciifHUI (fl{(iT ~. "Cim M :me):; mt..""ll" ~ ~ iR(1T ~~ 
.::1 

m~~df~Cfi'to:r~~~ 

I. P( M <k )=P( M>%) 
2. {0, 1) tR" M QCfi'HCHICI1 ~ ~ 
3. E(M) = E(X1) 
4. V{M) = V(X1) 

84.let X1, X2, X3, X4,, Xs be independent and identically distributed random variables each following a 
uniform distribution on (0, 1), and let M denote their median. Then which of the following 
statements are true? 

1. P( M<~)=P( M>%) 
2. M is uniformly distributed on {0, 1) 
3. E(M) = E(X1) 
4. V(M) = V(X1) 

85. ~ -ma~r ~ v tR "QCfi ~ 't'ictiHCfl T Cfif ~ ~ x3(x- 5)2 (fliT 

~ ~ x2{x-5)~1 ~ ~ fclCflt>"Y1 ~ ¥1 

I. eft d'1<ft ~ ~ T Cfif ~ ~ 3fe;__fclt"ftl!Ci: ~ 6)ciT ~I 

2. Tc)1 ~ fcltil\Jlcrr "Jf "&cfi-"&cfi aT~~ ~I 
3. fm=rm ~ V/Ker(T-5I) tR T ~ 1}fu; 't'iCfiF(Cfl ~~ ~' ~ I CictiiFICfl 't'iCfiHCfl ~I 

4. fm:rm ~ V/Ker(T) tRT ~ 1}fu; 't'iCfiF(Cfl dctiiFICfl 't'ictiF(Cfl Cfif ~f ~~I 
.::1 

85. A linear operator T on a complex vector space V has characteristic polynomial x3(x - 5)2 and 
minimal polynomial x2(x -5). Choose all correct options. 
1. The Jordan form ofT is uniquely determined by the given information 
2. There are exactly 2 Jordan blocks in the Jordan decomposition ofT 
3. The operator induced by Ton the quotient space V/Ker(T-5I ) is nilpotent, where I is the 

identity operator 
4. The operator induced by Ton the quotient space V/Ker(T) is a scalar 

multiple of the identity operator 
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86. ~ f(z) = z2(1-cos z), z E C. tiT fctmt! ~ ~ ~ CRlT ~ 6'? 

1. ~ f ~0 tiT~ 2 ~ ~~ ~ 

2. ~ f ~ 2rrn tiT, ~ n=±l, ±2, ... 6, ~ 1 cl1 ~~ 61 

3. ~~ <fi O'R ~ <fi"4 ~~ 61 
4. ~ f cl1 2rrn,tR, ~ n=±l, ±2, ... 6, ~ 2 cl1 ~~ 61 

86. Consider the function f (z) = z2 (1- cos z ), z e C. Which of the following are correct? 

1. The function f has zeros of order 2 at 0 

2. The function f has zeros of order 1 at 2rrn, n=±l, ±2,. .. 

3. The function f has zeros of order 4 at 0 

4. The function f has zeros of order 2 at 2rrn, n=±l, ±2, ... 

87. ~ fct; 8, C q;-r 1!Ci1 fclcr<i 34'H'Fh:,illl '6, "Om 8B B ~ qf{'flld"ll q;)-~ ~ ~~ 
(. ~ ' 

~~HCRIT~t? 

1. ~ ~ c'h~ ~ f cl1 ~ P1 ~ 6 f<t;a(f(B)) ~ f(8B) ~I 

2. ~ 00 ~~~ ~ f elm ~ ~ tldj,-c/q~ B cfi ~ Pf W 6 fct; 

o{ffBB-sH-{~ 

3. ~ 00 ~~ ~ f cl1 ~ P1 tmf 6 ~8(f(B))=f(8B) ~~ 

4. CCfiT 'QCfi 3i4f{iiJii{ ~ 34'f!d"l-c/tl<i B cttiT "Qq; ~ ~~ ~ f cl1 ~ 6 
(. ~ 

~a(f(B))~f(aB) ~~ 

87. let B be an open subset of C and aB denote the boundary of B. Which of the following 

statements are correct? 

1. for every entire function/ I we have a(f(B)) ~ f( aB) 

2. for every entire function/ and a bounded open.set B, we have 8(/(B)) ~ f(8B) 

3. for every entire function f I we have a(! (B))= f (as) 

4. there exist an unbounded open subset B of C and an entire function f such that 

8(/(B)) ~ f(8B) 

s8. ~ ~ liJ) = { z e c: 1 z I< 1} ~~ fo1Hr * m -t ~ t? 

1. f(O) = 0 ~ f' (0) = 2 ~ w.T t:!Cfi $l(>lttiili1licn ~ f: lDl ~ lDl CfiT ~cr ~I 

2. /(3/4)=3/4 c=rm /'(2/3)=3/4 cl1 m-tr t:!Cfi t::1c>t1<AI~cn ~f:lDl~lDl q;r 

31R;icta ~~ 

3. f(3/4)=-3/4<'1mf'(3/4)=-3/4 cf; m-ti t:!Cfi ('il<>i)<AiffliCfl ~j:JD)-)>JD) CfiT 

3ff@C1CI ~~ 

4. f(l/2) = -112 am f' (1/4) = 1 cl1 w.r 'Qqi t?J<>i)<Aifflicti ~ f: Jill~ liJlq;r 31f@cta ~~ 
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88. let llJ) = { z E C: I z I< I} . Which of the following are correct? 
1. there exists a holomorphic function f: llJ) -7 llJ) with f(O) = 0 and f' (0) = 2 
2. there exists a holomorphic function f: llJ) -7 llJ) with /(3 I 4) = 3/4 and 

f' (213) = 3 I 4 
3. there exists a holomorphic function f: llJ) -7 llJ) with /(3/4) = -3 I 4 and 

f' (3/4) = -3 I 4 
4. there exists a holomorph ic function f: llJ) -7 IIJ) with f(I/2) = -1 I 2 and f'(l/4)=1 

89. ~ fcFi f: C -7 C vq;- ~~ ~ ~I z = x + rycfl ft;ro" 11laf fchu. v: lR 2 
-7 lR ~ c=rrfcn 

u(x,y) == Re f(z) om v(x,y) = lm f(z). ~I fa1;H;:r it Cfi'ta:r ~ ~ 6'7 
8

2
u + 8

2
u = 0 

1. 8x2 8y 2 

82v 8 2v 
2. -+-=0 

8x2 8y2 

8
2

u - 8
2
u = 0 3. 

axay ayax 
4. a2v + a2v = 0 

axay ayax 
89. let f: C -7 C be an analytic function. For z = x + iy, let u, v: lR2 

-7 lR be such that 
u(x,y) = Re f(z) and v(x,y) = lm f(z). Which of the following are correct? 

8 2u 8 2u 
1. ax2 + 8y2 = 0 

2. 

3. 

4. 

8
2
v + 8

2

v = 0 
ax2 8y2 

82u 82u 
---. =0 axay ayax 
82v 82v 
--+--=0 axay ayax 

90. ~ fcFi a = (1 2)(3 4 5) (1tiT "t = (1 2 3 4 5 6) 56, it ~ ~. ~ U:: ~ tR' Sfi<H't141 cnT 
~ 6"1 ~ Ciltro=IT it m ~ ~ t? 
I . 34'tl Rt .. il <Q < a > otrr < "t > lJCl1 ..-:trl- cfl C'1 <>'ll I Cfi I ;fl g-1 ~ ~~' ~ 

2. 56 it aotrr"t ~ g-1 
3. <a>n<"t> ~~6"1 

.:J "' 

4. aam"t Sfi<Hmfii:R~ct ~I 

90. Let a = (1 2)(3 4 5) and "t = {1 2 3 4 5 6) be permutations in Ss, the group of permutations on six symbols. Which of the following statements are true? 
1. The subgroups < a> and < "t > are isomorphic to each other 
2. a and "t are conjugate in Ss 
3. < a> n < "t > is the trivial group 
4. a and "t commute 
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91. ~ fcli Sn n ~ cf1 'HIH~Ci ~ mw q;)- fa?lfalSC Cfi"«??T ~I $3 EEl (71./271.) fa1H:r 

~ ~ ~ ~~ CiC"<:!IChl{l 6? 
~ ~ 

1. 71./1271. 

2. (71./671.) EEl (71./271.) 

3. ~~ C!1Tf?:12 <N ~ ~ ~ 

4. D6 ~ C!1Tf?: 12 CFf ~ ~ ~ 

91. let Sn denote the symmetric group on n symbols. The group $3 EEl (71./271.) is isomorphic to which 

of the following groups? 

1. 71./1271. 

2. (71./671.) EEl (71./271.) 

3. ~,the alternating group of order 12 

4. D6 , the dihedral group of order 12 

92. ~ fcli F = F3[x] j ( x3 + 2x -1) ~~ ~ F3 3 ~ cnT 'QCfi aft' ~I ~ ~ ~ Cfi'ta1 ~ 

~6? 
1. F 21 ~ CfiT 'QCfi a:r:r ~~ 
2. ,F T-lCfCfi{Uftll ~ q;(<J, F3 CfiT S"H'IIIH!r<:! ~ ~ ~~ 

-----~;-F ~-'RH4ifR4i~ ~ ~-l------------------

4. F Cf1T 'fC11C!1lAC!1Ci! ~ ~ 6 tr{o ~ ~~ 
~ ~ 

92. Let F = F3[xlj ( x3 + 2x -1), where F3 is the field with 3 elements. Which of the following 

statements are true? 

1. F is a field with 27 elements 

2. F is a separable but not a normal extension of F3 

3. The automorphism group off is cyclic 

4. The automorphism group ofF is abelian but not cyclic 

93. ~ ~ ~ H Cfi'ta:r * ~ 3ft>l*;ii.'fl{ufl~ t? 
1. .x5 + 3x4 + 9x + 15, 0. "Cf{, ~ qf{tl=t~1 q;r m 6"1 

2.x3 +2Jl+x+1,7l../77l.. 'Cf{, ~ ~ <fif7 ~ Cf1T ~ ~~ 

3. x3 + x2 + x + 1, 71. "Cf{, ;it ~ Cf1T crc>r<:r ~~ 

4. x
4 

-1- x
3 + x2 + x + 1, 71. "Cf{, ~ ~ CfiT ~ '61 

93. Which of the poiynomials are irreducible over the given rings? 

1. x5 + 3x4 + 9x + 15 over Q, the field of rationals 

2. x3 + 2x2 + x + 1 over 71./771., the ring of integers modulo 7 

3. x3 + x2 + x + 1 over 71., the ring of integers 

4. x4 + x3 + x2 + x + 1 over 71., the ring of integers 

ft: " • 1 du om u" E d
2

u 
94. q ftiJ'il 'ffiO'l 'BIH'f<:!l ('q1fffi) u" =-f, u(O} = u"(J} = 0 [0,1} tR, ~u = dx dx2 

~ ~~ ~ fcli [0,1] 'it f (x) 'QCfi ~-;;:m; ~ ~ 6"1 c=IT, ~ -;R- ~ C!i'ta1-~ 

'8fr ~-
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I. 3q<{)Cf('l tmR1 ~ ~ cctlcrr ~ G(x, s ), (x, S ) E [O,l]x[O,l], ~ 

( ) {
x forO~x~s 

G x,s = s fors ~x~ 1 

aG ~ . ~ a2G ~ . ~ 2. [0,1] X [0,1] tR G (1m- GICI'II ~ t>. x=s tR -2 ~ 'QCfi 31fiiC1("4 q, ~I 
ax ax 

3. OS X< S (1m S < x :51 ~ ~ G(x, S) f1Jit:IIC1 flfffiCfi'tOI u"= OCfif ~ q;rc:[T 6 
x I 

4. fmr <IN tmR1 q;r ~ 6 u(x) = J q({}is + J xf({}is 
0 X 

94. Consider the boundary value problem (BVP) 

u" =-/, u(O) = u"(1) = 0 on [0,1], 

, du , d 2u 
where u = dx and u = dx2 • Assume f (x) is a real-valued continuous function on [0,1]. Then, 

which of the following are correct? 

1. The Green's function G(x, s ), (x, s ) E [0,1]x[0,1], for the above BVP is 

( ) { 
x for 0 ~ x ~ s 

G x,s = s fors ~x~l 

2. Both G and aG are continuous on [0,1] X [0,1] with az~ having a discontinuity. along x= s 
ax ax 

3. G(x, s ) satisfies the homogeneous equation u" = 0 for 0 s x < ( and ( < x s 1 
X I 

4. The solution of the given BVP is u(x)= J q(i;)t( + J xf(()i( 
0 X 

1. n=S 
2. n=6 
3. n=7 
4. n=8 

95. Consider the congruence xn ~ 2 (mod 13). This congruence has a solution for x if 
1. n=S 
2. n=6 
3. n=7 
4. n=8 

96. cJ fl"j,-c-il<:t1 A= {1, 2, 3} (1m B = {1, 2, 3, 4, 5} lR fcr":tntl ~ ~ CfiT ¥1 
I. A~ B C1cfi" ~ ~ ~ Cfl(>f ~ 125 61 . 

.,:) 

2. A~ B C1cfi" ~ ~ ~ Cfl(>f ~ 243 61 
.,:) 

3. A~B C1cfi"·~ ~ ~ ~ ~ ~ 60 61 
.,:) 

4. A~B C1cfi" ~~~~em>~" ~120 61 
.,:) 

96. Consider the two sets A= {1, 2, 3} and B = {1, 2, 3, 4, 5}. Choose the correct statements. 

1. The total number of functions from A to B is 125 
2. The total number of functions from A to B is 243 
3. The total number of one-to-one functions from A to B is 60 
4. The total number of one-to-one functions from A to B is 120 
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97. <i.flq, d(p,qJ=!p-ql ~mct~3fq:;f<f;-:e1""'Cl'4 Q tRT4-::lt{! m~ifCfit.:r~ 

~£-? -tif.! f.. 

1. {qE Q i 2 < q2 < 3} ~ f.l 

2 { - tn> l 2 < 2 < Ll' -.::ic::= ~ • . qc~1 _q_.J"~:>'-•t'ii 

3. {q E Q ! 2 ~ q2
::; 4} ~ f.l 

4. {qE Q I q"?:: 1} tir,;n f.i 

97. Consider Q, the set of rationai numbers, with the metric d(p,q} = l p -- q i. Then which of the 

following are true? 

1. {qEQ J2<q2 <3}isclosed 

2. {qEQ l2::;q2 ::;4}iscompact 

3. {q E Q I 2::; q2
::; 4} is closed 

4. {q E Q I q2 
?:: 1} is compact 

98. [2. tR ·~ * * ~ ~rf/* -cp.n ~ <fiT ~~ end! ~~ ~ 

1. d(x,y) = lx- Yi 
1+1x-yl 

2. d(x,y)= lx-2yl + j2y-x! 

-----3;-6fxJYt-==-+1(2·~y-2-r---------------,----------·---- -·-----------------

4. d(x,y)= lx3 -/! 

98. Which of the following define a metric on ~? 

lx-yl 
1. d (x, y) = ___.!....• ----'--'--

l+lx-yl 
2. d(x,y) = ix-2yl + l2y-xj 

3. d(x,y)=!x2 -/l 
4. d(x,y) = lx3 -/l 

99. ~ ~ ~-&~91 fcrttr it;~ cnM<rl<h,I(y)= [(~y'2 - y )dx ; y(O)=O, y(l)=O, 

CfiT ~ 1JCl1 ti fo'lt'~Jiq:,- * 3i<ia1ffi<i 1JCl1 ~ *l9<rlGflcCrl Yapp(x) (;, a6f y E C2[0, 1] f.i 

<&;' yJx) 1Tcfi ~~~ '-l\<R<A10i ~ cm>IT ~ 5', ill Ye CTm Yapp :fi41klCi 6 

1. X= 0 -er-r, '-l-iCj, [0, 1] * ~N ~JIT tR areiT! 
2 v -1 n:r .,...,.-;-...::r [O 11* qfq- ~"'*1 rr:r ~-~ 

• ./\-...;. ~"' "1"-ii.j I l '(! l....,o-~.,j1! ""1'\ <tilt;~ 

-:; - Q ~<>rr - 1 U7 ..-r:J= fQ ~' Jr = ~..,,+ rr:r ~I 
...,, X- <l~l X- .'{, ...,,'J L' I lj K ~:n~;;~~ !""""" ~.su ,, Ol~~ a 

4. ~ RJo-e.3-l'f xEf0,1jtRI 
.::; t -

99. Let Vap~(xj be a polynomial approximation, involving only one coordinate function, for the 

fur.ctonai 

using Rayleigh - Ritz method; here y E C2[0, I]. If yJ x) is an exact extremizi::g functior:, then 

Ye and Yapp are coinckierit at 
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1. x = 0 but not at remaining points in [0, 1] 
2. x = 1 but not at remaining points in [0, 1] 
3. x = 0 and x = 1, but not at other points in [0, 1] 
4. all points x e [ 01 I] 

1 oo. mar rcn 1: lR1. --7 r o I <X)) lJql 3l ~o tkCA '*' Cll@ Rl ifi "Cfllaf "fic1c:f ~ 6, mar rcn 
(x) = { n if f(x):!!n ¢11 0 if f(x)<n 1 

- 211 iff X E 211 •y 

{ 

k . ( ) [ k k+l) 
r/JII,k (x)- 0 if f(x)~[:~~'k2:1) 

112"-1 

<:r~g~~(x)=¢~~(x)+ :L rA,.k<x). fatHr * m ~ ~ ~. ~ntoo t? 
k=O 

l. tr{xeffi1. ct ~ g
11 (x)1' J(x) 6'1 

2. ~ C>O ct ~ ~ G'"t, fl":!"t.ili! {x:f(x)<C} G'"t, QCfHid11Ci1g11 (x)1' J(x) 6'1 
3. xeffi1. ~ ~. QCfifi<HIIii g

11
(x)1' f(x) 6'1 

4. ~ C> 0 ~ ~ ~ G"t, fl":!"t.ili! {x: f(x) ~ C} G'"t, QCfifld11Ci1 g
11
(x)1' J(x) 6'1 

100. let f: lR1. --7 [0, <X>) be a non-negative real valued continuous function. let 

( ) 
_ { n if f(x):!!n 

¢" X - 0 if f(x)<n 1 

_ { ~~ if f(x)e[~.k2:1 ) 
¢.,,k (x)- . [ k k+l) 

0 if f(x)~ 211 .1!' 

112"-l 

And g
11
(x)=¢

11
(x)+ L r/J11 .k(x). As n1'oo, whichofthefollowingaretrue? 

k=O 

1. g" (x) t J(x) for every x e lR1. 

2. givenanyC>O, gn(x)t J(x) uniformlyontheset {x:f(x)<C} 
3. gn(x)f J(x) uniformlyfor xeffi1. 

4. givenanyC>O, g
11
(x)t J(x)uniformlyontheset{x:f(x)~C} 

101. ~ fEn -rot~ l ~ il{EIIC1icfil tkaf ~ 3lli1fl{OJ ~ CIT<t ~ ill'ifm>ifi 'tR. X1, X2, ... ~~ ' ~ 

err fatHr ~ * ~ m ~ w ~ 
I. P(X11 >1ogn~: ~ n~1c):; ~=1 
2. P (X11 > 2 log n .31at=rc=r: ~ n ~ 1 c):; ~ = 1 

3. P (Xn > _!_log n .3f0t:rc:r: ~ n ~ 1 c):; ~ = 0 2 
4. P (Xn > log n, Xn + 1 > log (n + 1) .3f0t:rc:r: ~ n ~ 1 ~ ~ = 0 

S/46 BJ/13-4AH-38 
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101. Let X1, X2, •.• be independent random variables each following exponential distribution with 

mean 1. Then which of the following statements are correct? 

1. P (Xn > log n for infinitely many n;:: 1) = 1 

2. P (Xn > 2 log n for infinitely many n;:: 1) = 1 

3. P (Xn > .!.log n for infinitely many n;:: 1) = 0 
2 

4. P (Xn > log n, Xn + 1 > log (n + 1) for infinitely many n ;:: 1) = 0 

102.'Riaf fcfi n2::1 cfi ft;rt:r An cR ~Xn :R~{O,l} ~I 

( ) {
0 if x~An 

~ Xn X = 1 if xEAn 

~ 
~ fct; g(x) = limsup Xn (x) (~ ~) 

n->"' 

~h(x)=liminf Xn(x) (~) ~ 
n->oo 

1. ~g{x) = n{.Xt,;;-r-~:--m-~ m ~~~m~~6'-~-~~~+~~--~-----~~~ 

fct;x E An ~I 

2. ~g(x) = 1 ~ h(x) = 0 ~. <=IT ~n 2:: m cfi ft;rt:r 'QCfi m CfiT ~ ~ {1Tfct; 

'Pf 'ClTc1 ~ f% x E An ~I 

3. ~g(x)=l ~h(x)=O ~. <=IT ~k:?:l cfi ft;rt:r ~ ~ q;r 'QCfi ~ 

~,n2_ ••• q;r ~xeA,k ~~ 

4. ~g(x)=h(x)=O ~. m ~n:?:m ~ IT4"Q' ~m Cflf ~ ~ ~ 6R ~ 6 

fct; X~ An ~~ 

102. Let A, ~ JR. for n 2:: 1, and Xn : R ~ { 0,1} be the function 

( ) {
0 if x~An 

Xn X = 1 ifxEAn 

Let g(x) = lim sup Xn ( x) and h(x) = liminf Xn (x). 
n~oo n~~ 

1. lf g( x) = h(x) = 1, then there exists m such that for all n 2:: m we have x E An. 

2. if g ( x) = 1 and h{ x) = 0, then there exists m such that for all n 2m we have x E An. 

3. If g(x)=landh(x)=Othen there exists a sequence ~,n2 .... of distinct integers such 

thatx E A,k for all k 2::1. 

4. lf g(x)=h(x)=Othenthereexistsmsucbthatforall n2::mwehave x~An. 
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to3. ~(O,t) tR fa1J::o:r ~ 1 ~ ~ Cfi'fo:r m QCfifiJOII<Tl ~ ~ 

1. J(x)=-~ 
X 

2. f(x)=xsin~ 
X 

3. f(x)=sinJ_ 
X 

f( ) sinx 
4. X=--

X 
103. Which of the following functions/is uniformly continuous on the interval {0,1)? 

1. J(x)= _!_ 
X 

2. J(x) = x sin_!_ 
X 

3. J(x) =sin_!_ 
X 

4. J(x)=sinx 
X 

104. ~ z "QCii" mFR~ ~ 6 t=rm i=r-J ~. lzl2 +lz-312 +lz-6ij2 
C!iT ir'!{.J'kiJOI ~ 

ffi<ii CRIT t? 
I. 15 
2. 45 
3. 30 
4. 20 

104. The minimum possible value of lzt +lz-312 +jz-6il2
, where z is a complex number and 

i=r-J, is 

1. 15 
2. 45 
3. 30 
4. 20 

105. ~a=(al' ... ,a,) "QCii" ~ ~~ oor ~. ~ fcti"j: Rn ~R, 
f(xp ... ,x

11
) = a1x1 + .. ·+a,x,, CflT t;~klfil'il ~I ~ 1% Df(O), 0 tR f cfi" JICICfic>i\JI C:fiT 

~R~~<e 'Cfi«''T ~·I ~ ;R- ~ Cfit:r ~ ~ g ? 
I. (Dj)(O) R" ~R (1Cl1 C!iT 'tffilq;- t;~ffifihl ~I 
2. [(Df)(o)](a) =!laW 

3. [(Df)(O)](a)=O 
4. [( Df)( O)](b) = a,b, + · · · +a,b, forb= (b~' ... ,b,) 
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105. Let f:TF .. n ~Rbe the map f(xp···,x,)= a1x,+···+anxn, where a=(ap···,an)is a fixed 

non-zero vector. Let Df(O) denote the derivative off at 0. Which of the foiiowing are correct? 

1. (Df)(O) is a linear map from JRn to IR 

2. [(Df)(O)]Ca)=[iaii
2 

3. [(Df)(O)](a) = 0 

4-. [(DJ)(O)](b)=a1b1 +···+anbnforb=(bp···,bn) 

~:F.~~~t? 

1 
oF; _ oF2 

l. ----

OXz ax! 

the following are correct? 

3. 

• ,.. • /' ? ' ( \I T' 0{ 
There ex1sts a runct1on t: IR- \ ' ( 0, 0 ,' :· ---7 il~ such that _'J_ = F, 

"" l \ • j ""1 A ox, 

There exists no function f: IR2 
\ Jl' ( 0. 0) 1---7 IR such that of_= F, and 

\ , I; ~X • 
u 1 

4. There exists a function f: D ---7 IR where Dis the open disc of radius 1 centred at (2,0}, 

8( ar 
which satisfies ~ = l~ and ~?! = F2 on D 

oxt ox1 

HI7.<H.!.z:i ·fcn A, JRP CFiT N-d<lj,'-il'4 6 ctmxEJRP t! d(x,A)=..-o/-{d(x,y):yEA} ;H 

~_,;_ ~ A-- .!>,-- ~o.\..~ 

~~·-n4"'C cn·d '-!~! ~ 1qcr-~y0 EA CfiT, d(y0 ,x)=d(x,A) <::!1 ~ 3ii-('"('1C"C1 6 'Yi4 

L A, JRP CfiT ~ ~ 3~ 3qfltJ"t.:t.i'4 6l 
~ ~ 

2. A, JRP <fir ~ 3ii{crc1 3qfl<Rvil<.< ~~ 
.;) 

3. A, JRP cnr ~ Jlnq-ci ~ 3q+l<}'-il<!:l t1 

4. A, Il{P CFiT ~ 3fRcrrr ~ 3Clth':;v'4ll t1 

107. let A be a subset of TI.FandxEIRP. Denote d(x,A)=inf{d(x,y) :y~A}. There exists a 
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point Yo e A with d(y0 ,x) = d(x,A), if 
1. A Is any closed non-empty subset of ~P 
2. A Is any non-empty subset of ~ P 

3. A Is any non-empty compact subset of 1R P 

4. A is any non-empty bounded subset of ~P 

108. mal Fcfl f: lR ~ ~ ~ p > 0 ~ ~ 'QCfi" m;c; ~ ~I of g(x) = ··r f(t )dt ~ l:!Cfi 

I . 3ftR tJiCiiGf 

2.~~ 

3. ~ ~ tR 3ia co<'lcrft lf artff 
4. ;r or ~ ;;:r 31aCfi(>I(J'i)lj 

X 

x+p 
108. let f: ~ ~ lR be a continuous function with period p > 0. Then g(x) = J f(t )dt Is a 

X 
1.. constant function 
2. continuous function 
3. continuous function but not differentiable 
4. neither continuous nor differentiable 

109. ~ Fcfl z= x+iy 'Om/: lR2 ~ ~_2 ~. Cftrr ~ f(x,y) = f(z) = z 2 = (x2
- y 2 ,2xy) E lR2 ~I 

mar Fcfl (Df)(a) a tR f~ 3iaco<'t\:il cffi" ·f.;lg~SC CfRffi' ~~ ~ * Cfi'tar ~ ~ -~ 
I. (Dj)(a) h = 2 a h, ~ a=a1+ia2 c:rtiT h =h1+ih2 ~~ 

2.(Dj)(a)=2 (
0

' -a2
), a=(a"a2)eR2 

a2 a1 

3. ~2 tR" f ~ ~I 

4. M" aellei{(O,O)} ~ f<ittr, a~~ t!lli:fiClf *!~~I 

109. let z= x+iy and f: IR2 
-7 ~2 be the function f(x,y) = f(z) = z2 = (x2

- y 2 ,2xy) E JR?. Let 
(Dj)(a) denote the derivative of fat a. Which of the following are true? 

1. (Df)(a) h = 2 a h, where a=a1+ia2 and h =h1+ih2 

2. (Df)(a) = 2 (a, -a2
), a= (apa2) e 1R2 

a2 al 

3. /is one to one on IJ.R
2 

4. For any a e ~ 2 I { ( 0, 0)}, f is one to one on some neighbourhood of a. 

uo. ~ rcn A ~ ~ co,7) if ~ ~ 3icn't q;r tldj"t.illf ~. om f: A~ IR 'QCfi" 
QCfl'fliHiu:t ~ ~ ~I ~ ;B- * <'R1T ~ ~ 
I.f~~l 
2. f ~~: l:!Cfi mR" ~ ~I 
3. J, (0,7) t:R JiqCfi(>lcrfllf ~~ 

4. J, (0,7) tR mft" ~ ~3-lT tR ~ ~I 
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110. Let A be the set of rational numbers in the open interval (0,7) and f: A~ lR be a uniformly 

continuous function. Which of the following are true? 

1. f is bounded 
2. f is necessarily a constant function 
3. f is differentiable on (0,7) 
4. f is differentiable at all the rational points in (0,7) 

. au a2u a2u a2u 
111. ~ ~ ~ <HJflCfi{UI =-

2 
+-

2 
+-

2
, t~O, x=(xpx2,XJ) E ]R_3q:;)- 'QCfi il{EIIdiij;) 

at axl ax2 ax3 
~exp(i(k·x+wt)) q:;)- ~ t' ~ * ~ 6, ~ k 'QCfi ~~ ~ aFfdfaCfi 

ror ~. (1m w "QCfi 3mt 6"1 C1T trn" 

1. lR
3 * Clm7 ~ * 3-f'ilt ~ 61 .:l 

2. q;u; ~ L t- GITC;" ~ cor q ;w a(i Cfi«<T 6r 
.:l .:l ~ 

3. "ffT, 3m:r cfR q{', ~ t c):;~ il{EII('1Cfl(1: ·~ Vcfi 3mm1 ~ 61 
4. ~t c):; fc;tc!.Xe~3 c):;~ QCfi'Htii<Tid: ~ 61 

111. let the heat equation 

au a2u a2u a2u 
-=-z +-2 +-z, t~O. x=(xl'xz,x3}~-~3 -----at- ax; ax2--a""'3,___ ___ __,_--=-

- -
admit an exponential function exp( i( k · x + wt )) as its solution, where k is a nonzero constant 

real vector, and w is a constant. Then the solution 

1. remains constant on certain planes in [!(!.3 

2. repeats itself after a certain length L 

3. has, in general, an amplitude decaying exponentially with timet 

4. is bounded uniformly for x E ~3 for a fixed t 

112. ~ ~ c):; ~ ti<H'!Cfi{UI t' 6i'ft df ~ 
.:l 

82u 1 au l a2u 
-+--+-? --=0; 0 < r ~a, 0~ e < 21C ar2 r ar ,.- ae2 
~ u(a,B)=f(O),o;:;r ~ ~ 6, ~ f "QCfi ~ dWr q;c;ra:r 6"1 ~ "QCfl 'i:R"

~ChCfi{UI fclffr CfiJ N$1" 'Cfi{ffi ~ "(16f ~ ~cfCh{UI .mR' a CfiT ~I aT~ 

u(r, ())<fiT ~ ~ 0 it ~ 21C c):; ~ 3flCI'(ft ~ c):; ~ 

1. a ;:j{U I kWfi ~ '6f ~I 
2. (j ~r ~ {lCfi(1f 6. ~ pr ~ * ~ .mR 61 
3. a t~<Tikfl'h ~ tJCfiC1f 6. c=rm ~~it :mcfiT qufjq:; ~ ~~ 

" 
4. ~ ~ CfiT 'HRr-ill!{1, r" sin nB, r" cos nO} 6 ~ n 'QCfi tl<TiiC"!ACh GU1lCfl" 6"1 

~ " .::> " 

112. Consider the Laplace equation in polar form: 

a2u . 1 au 1 a2u 
-+--+---=0; 0 < r ~a, 0~ e < 21C 
ar2 r ar r 2 a02 

satisfying u(a, B)= f(B), where f is a given function. Let a be the separation constant that 

appears when one uses the method of separation of variables. Then for solution u{r, ()} to be 

bounded and also periodic in (:} with period 2n; 
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1. a cannot be negative 
2. a can be zero, and in that case the solution is a constant 
3. a can be posit1ve, and in that case it must be an integer 
4. the fundamental set of solutions is {1, rn sin nB, ,n cos nB}, where n is a positive integer. 

f( 

li3. tl<Htlkl ~m ~r<t>{Ufy(x)=,t,f sin(x+t;)y(()d(, c):;~ ~1ff0fl J11a1 'A Cf:!.IT wrc=r 
0 

1. A,= 2/rr, y(x) = A(sin x- cos x) 
2. A,= -2/tr, y(x) = B(sin x + cos x) 
3. A,= -2/Jr, y(x) = B(sin x- cos x) 
4. A,= 2/ tr, y(x) = A(sin x +cos x) 

113. For the homogeneous Fredholm equation 
tr 

y(x)=A J sin(x + ()y(()d(, 
0 

the eigenvalue A. and the corresponding eigenfunction y(x), involving arbitrary constants A and B, 
are 
1. A,= 2/tr, y(x) = A(sin x- cos x) 

y(x) = B(sin x + cos x) 
y(x) = B(sin x- cos x) 

y(x) = A(sin x +cos x) 

2. A,= -2/ rr, 
3. A,= -2/ tr, 
4. A, = 2/ rr, . 

114. ~R' ~ 0 c):; ~ lJCfi ~ fetus c):; -:r:m;r c):;~ ;8- fcrt~R'I c:fiaiT ~ .mffi c);~ 
Cfi)fUJCfl ~ ~ tfCcfi <fiT Mv Mz ~ Ms mafl 6=!'TiTf fcn II' 12 ~ 13 ~ ~ tfl 

~**~*~~ 
1. 

2. 

3. 

4. 

Mlzll +Milz +Mii3 
Mz Mz Mz 
_1 +-2+_3 

II 12 13 

Mlz +M; +Mi 
Mzlz +Mzlz +Mzlz 

I I 2 2 3 3 

" 
114. Consider the motion of a rigid body around a stationary point 0. let M1, M2 and M3 be the 

components of the angular momentum vector along the three principal axes. let 11, / 2 and / 3 be 
the moments of inertia. Which of the following are conserved? 

1. 

2. 

3. 

4. 

MI2! 1 +Mii2 +Mii3 

Mz Mz Mz 
_1 +-2+_3 
II 12 /3 

Miz +M~ +Af3z 

M 21 2 +1111 212 +M 21 2 
I I 2 2 3 3 
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115. q~~C(i{i: ~ lf'(>fcTff(x) ct" "Gfft tf ~~ ~ 3iC!Cfl(>t\jj GfT ~ m <fi ~ ~ 
~ 

~ 

df =_!_Lf(x+2h)- f(x -2h)]+ ::lk q?," ~ \5lTcTI t, a6f h>06! ~ fci:l j"lj?;; n<IT 

ctx 4h ~ 

S!C!Cfl<>t\51 <.r>1 ~-z Cfl«TT 6 Gm(, x- 2h e1m x + 2h ct- ~ cfi'r ~ ~ ~~ ~ c:rc: <F 

~ fan::;;:r c;ti 0i q-, l tf * q-, 1Cii * "fftr 6'? 

1. 
- !(2)(!;)// 

2 

2. 
- 2J(3J (~)he 

'"' .) 

3. -!(I) ( ~ )h 

4. 
-!(4)(~ )h4 

12 

115. Consider a sufficiently smooth function f(x). A formula for estimating its derivative is given by 

df =-
1 

[/(x+2h)- f(x -2h)]+error term 
ctx 4h 

----

where h > 0. Letf"' denote the nth derivative of fand lets be a point between x- 2h and x + 2h. 

Which of the following expressions for the error term are correct? 

1. 

2. 

... 
;:). 

4. 

- f(2)(c;)li 

2 
-2J(3)(c;)h2 

3 

-f!J(~ )h 

-f4)(~)h4 

12 

116. ~ ~ mRUT 3fCICFi"(>f f!JilCfl{OI y' = f(x, y); y(x0) =Yo cfl ti€llkCHCfl ~ ~ ~ h 

ct-~ ~-~ ~ er "\5lTc'ft ~: 
~ 

y(x +h)= y(x) + w1F1(x, y) + w2 F2 (x, y) 

F1 (x, y) = hf(x, y) 

F2 (x, y) = hf (x + ah, y + f3F1). 

~<)<:r ~ W1, W2, a C12.TT f3 cfl fcitfRuT CfiT 6 ~ 3q{)Cf(i ~ "C!ilft 2 C1Cfi cfl f<iW mmr 
.:> 

6 (.wfu:r, Wt qc,- (O(h
3

)) ~)I 

~ ~ ct-~ ~ * * Cfi'ta:r * ~ ~ ct- fi<H-vi4'/0l t? .:> 

1. W1 = Yl, w2 = Y2 ; a= 1, fJ = 1 

2. W1 = 2 w2 = 1 ; a = 1/2, f3 = 1/2 

3. w1 = 1/3, w2 = 2/3; a= 3/4, fJ= 3/4 

4. w1 = 3/4, w2 = 1/4; a=~~ fJ= 2 

116. A Runge-Kutta method for numerically solving the initial-value ordinary differential equation 

y' = f(x, y) ; y(xo) = Yo 

is given by (for h small) 

S/46 BJJ13-4AH..,..-4A 
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f 1 (x, y) = hf(x, y) 
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The objective is to determine the constants w1, w2, a and f3 such that the above formula is 
accurate to order 2 (that is, the error term is O{h3

)). Which of the following are correct sets of 
values for these constants? 

1. W1 = }"2, w2 = Yz ; a= 1, f3 = 1 
2. w1 = 2 w2 = 1 ; a = 1/2, fJ = 1/2 
3. w1 = 1/3, w2 = 2/3; a= 3/4, /3= 3/4 
4. w1 = 3/4, W 2 = 1/4; a== 2, /3= 2 

2 • 2 

117. ~ fld"ftCfi{01 c)l ~ ~ f ~t; 
I ( 

. . dx ~ A-.-... x(l)=3, x(2)=18 (~ x= dt tt) CfiT "tR11 ,..,.,..., 

~t~~h~~ 
1. ·x = t4 + 2 

2. 
15 3 6 

x=-t +-
7 7 

3. x = sf-2 
4. X= se + 3 

117. The extremal of 

2 ·2 

J~t; x(1)=3, x(2)=18 
I f 

dx 
(where x =-) using lagrange's equation is given by which of the following? 

dt 

1. X= t4 + 2 

2. 15 3 6 
x=-t +-

7 7 
3. x= sf-2 
4. X= St3 + 3 

fctmt I ill f.U::G:r Jl t ~-t &fi t? 
I . 3 4{l CfT1 ~ .31cfCf1(>f f!IHJ Cfl'< o I c)l fct:;-Q" ~ f!IHJ Cfl'( o I 

~ = dy = __:!!__ = dp = dq ~ fldiloi"i(i ~ ~I 
1- q 1- p - pq p + q 0 

2. ~ f!J=i'lCfl{UI CfiT ~ ~ q =b ~. ~bJftTl ~ 

. b ~ 
3. p CfiT ~ 11JQi p = b -} t> 

. b 
4. fiiHJCfl'(OI CfiT ~ ~Z =-x+by+a, ~. ~ a C1m b .mR' ~ 

b-1 

S/46 BJ/13-4AH-4B 
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118. Consider the first order PDE 

az az 
p+q=pq where p=.-, q= -. ax ay 

Then which of the following are correct? 

1. The Charpit's equations for the above PDE reduce to 

2. 

3. 

dx dy dz dp dq 
--=--=--=--=-
1- q 1- p - pq p + q 0 
A solution of the Charpit's equation is q = b, where b is a constant. 

b 
The corresponding value of p is p = --

b-1 

4. 
b 

A solution of the equation is z = --x +by+ a, where a and b are constants. 
b-1 

du d 2u 
119. 4noHliHI-Wa1 fi<H'flll (G'"CHTH) u"+Au = 0, u(O) = u'(n) = 0, u' = dx ,u" = dx2

, A EC. trr. 

fcfflR I ~ fci1 k VCfl 3i ::fiU I k<H Ch quftct:; CflT ~ C!i"{(:rr 6 j~;; "ffi ~ ~ ~ ~ ~ ~ 
" 

.!?. ~--
1. 1:fRRi <t .31fii<;ra;:raft ma=IT <fiT ~ 6 C'ftrr ~ ~ ~ ~ ~ 

fiiH-c:.illl cnT fiUR:Ci CRCf 61 
.;) 

. 2. 'l'Wf <!> ~ >f10f (k+±)' ~. il'IT WRr ~ ~ {sin(k+~)x}o\<t 
61 

3. trnRf <t ~a;:raft diTa1 (k + 1 Y 6, C'ftrr WrR ~!RUft ~ {sin ( k + 1) x} ~ 6'1 
4. tJ11Ri ct ~ 3i c.tl'f(iru<h ~~ J1l;1 <fiT ~ ~ 61 

119. Consider the boundary value problem (BVP) 

du . d 2u 
u"+Au = 0, u(O) = u'(n) = 0, u' =--,u·' =-

2
, A EC Let k denote a nonnegative integer. 

dx dx 

Then, which of the following are correct? 

1. There exist eigenvalues of the BVP and the corresponding eigenfunctions constitute an 

orthogonal set. 

2. The eigenvalues of the BVP are ( k + ~ r with the corresponding eigenfunctions 

3. The eigenvalues of the BVP are (k + IY with the corresponding eigenfunctions 

{sin(k+l)x}. 
4. There exists no nonreal eigenvalue for the BVP. 
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~ dy ~· ( ) rr.r ~, --.\- A-.-.- ...+ -.+ 120. '>ll~lct1"11 J:lla1 flJ"H·<I:ll {WJfH=r) ~ =xy ', y 0 =0, (x,y)Et«' Xt«' ,, 1q~~~ \II l<l"'cHr! eli -<1 
dx 

Cfi't;;:r -~ ~ 6? 
I. ~ f(x,y)=xi13 ~ ~f0"{ ~ CfiT y=O cfl ~ 3ft fli<F\'ic<ll * y cfl ~ ;A-
~ ;;:rtf Cf1«<T I 

2. m cf> ~ JJ<;_~<i~<l:l ~ cnr ~ 61 
3. ~ cf> ~ ~ CfiT ~ ~ 61 
4. m cf> "(TCfl ~ ~ ~ CfiT ~ 61 

120. Consider the initia I value problem {IVP) dy = xyv,, y(O) = 0, (x,y) Eh«' X!&. 
dx 

Then, which of the following are correct? 

1. The function f(x,y)=xl13 does not satisfy a Lipschitz condition with respect to y in any 
neighbourhood of y=O 

2. There exists a unique solution for the IVP 
3. There exists no soJution for the IVP 
4. There exist more than one solution for the IVP 
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