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H1fll : 3:00 FZ 

2012 (II) 
1/fiJJd RJ$/rt 

IlFf Tf?f 

ifiJfiqr 2 4 4 0 

~ :200 3fq; 

1. 3f1lR ~ "ifff ~ ¥f ~ 1 ~ werr ~ # I[Cl1 ftT -.tR1 (20 1{{T{ 'A' 1{ + 40 1{{T{ 

'B I + 60 1{{T{ 'C I 1{ ) "i/Sff fciclic;q JWf (M CQ) ~ TJT! t I ;mrrqff 1{{T{ 'A I 1{ it 
~ 15 atR 1{{T{ 'B' # 25 ~ fTf!lT 1{{T{ 'C' 1{ it 20 ~ </i \'J"ffW ~ t 1 ~ 

~ it ~ ~ </i \'J"ffW ~ w (fif ciJcr<:;r we? 1{{T{ I A I it 15. 1{{T{ 'B I it 2 5 fTf!lT 

1{{T{ 'C' it 2 0 l3fffW <tfT \iffq <tfT VTJV1fr I 

2. \'J"ffW q:;{ JWf7T it ~ 7J7.lT fr I JlTFfT Wc;r ;pw 3tR R <FiT ;:w:r rmR it we? lTif liffq 

~ FcJ; ~ 1f rptJ w 3tR -&t t fTf!lT <mff * ct>t-~ -;riff t 1 ~ -v-m fr -m J1Tfl 

:?fcJ vflc:Jc: ~ it ~ ~ <FiT ~ CfR ?T</J& t I ~ ffflJ it \'J"ffW q:;j cffr '1ft IJftcr 

c? I FT ~ lf ?f!> <Wr ~ cff ~ 3lfiWqff ~ ~ t I 

3. \'J"ffW q:;{ </i T[lfJ I # ~ Tff ?f!!Pf w JlTFfT #<7 ;pw, 'Wr, JTfFfT rrm fTf!lT ~ rRtm 
~ <FiT Jfi1f"iq) ~ I J1Tfl<li ~ '1ft VfWft t I 

4. J1Tfl ~ aff.Vlf.~ ~ ~ # #8 ri1R. .titrv;r Cfi};s. ~ 711RI 3tR R 711RI "it 
#iif?rrr ~ rfft <ffl' 31CWl iffWfT tR ~ I W "{[iii 1fT?f ~ <1ft RitUJ<;J"fJ t fcl; CfiJ 

~ ~ 1{ ~ w ~ CfiT 1jft WTifElFff "it l:fWFf ctR, Vm ., ~ w ~ 
fcmuff CfiT -&t rRt</i "it 31i1ftrr -;u.ff (Iff ~ ~ atcrrr. 31fCfiliT iHf.l; ~ 3TfTl<tfT 

~ j#O<liT qfr ~ 7ft mfi1c;r. tff Hififft ~ I 

5. 1{{T{ 'A I 1{ ~ JWf 2 3iCfi ' 1{{T{ 'B' 1{ ~ JWf </i 3 3iCfi fTf!lT 1{{T{ 'C' 1{ ~ JWf 

4.75 3iCfi <FiT fr. I ~ Tfc7rf ~ <FiT ?fiUflfi'IC/5 'i,C''4ict5rt 1{{T{ 'A' 1{@ 0.5 3iCfi fTf!lT 

~·s· #@ o.7s 3iCfi it fcl;lrr \ifTI[7JT 1 ~ ·c <t l:ffffif <t ~ ?fiO/Jfi'/C/5 't.(;;!/fC/51 -;riff 

fr I 
6. ~ I A I fTf!lT ~ 'B I </i ~ JWf </i ;fT;J rrr? fciclic;q ~ TJT! t I ~ it <ffcrc;r I[Cl1 

fciclic;q tt wtt" m MTrrtst Eic?. fr 1 3lJf{<l}}-~ rrrrr w -&t m ~ 6c? 

~ fr I ~ 'C' lf ~ JWf <FiT "I[Cl1 " lJT "I[Cl1 it 31folqt' fciclic;q ?fdt fir ?T<iJ& t I 

1{{T{ 'C' # ~ rrrrr <li frJfl ~ <FiT "&t FflFf ~ W Eft ~ >IJfff iJ7JT I ?Til 

?fdt fctCf5c;qT <FiT FflFf rr!f ~ W ~ 3irf)rq} ~ -;riff ~ \ifTI[7JT I 

7. ~ qmf sv lJT ~ rRTCf5T <FiT rTlJT7r qmf Sf <[(({ vrr-t qB ~ <FiT p:r 3tR 
JRJ 1fTcft rRTe1TJ# </i ~ ~ mr w "fTififfT ~ 1 

8. 3fl<lTI?.ff <iJ7 IJ(ff"f llT ?f!> TFif </i ~ cmff 3/R CfjfP '1ft -;riff ~ ~ I 

9. rr&fT ?1lfTTff it vrR · W rr&fT ~ 3/R "iJ"ITf?" q:;j cnT $fcJvflc:Jc: ~ cnT 31CWl #frr ~I 
1 0. <"ht<tj.&e~ w I'Nll)7r ~ rtfT ~ -;riff fr 1 

11. fiJR:ft JWf # fffWrfrr </i lfTTfC? 1/ Ji?lufT ~ we7 iJ7JT I 

'lTc7 ~ ..... ······•············ 
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l 'JfTlT !PART A J 

Which of the following numbers is the largest? 
34 43 24 42 23 32 2 ,2 ,3 ,3 ,4 ,4 . 

2. ~ # FFf ABCDEFGH (fiT ~ CfiTur a ct WTFr t 1 Wtrf A, C rtWT F ct fW;tur (fiT ~ t; 
The cube ABCDEFGH in the figure has each edge equal to a. The area of the triangle 
with vertices at A, C and F is 

J32 1. -a 
4 

3. ~ W6ii UGCCSIR ct ~ ct fi1rrr fcRmif qfT 'fk9lrT CfllT t, rrrfcti U rtWT I "fi72T-"fi72T ;uff arr 
~? 
What is the number of distinct arrangements of the letters of the word UGCCSIR so that 
U and I cannot come together? 

1. 2520 2. 720 3. 1520 4. 1800 

4. "lfFf FcP WTff f:RTfi7rli ~ (fiT ~ 21 t I ~ ~ cff Cf1lf cff ~ (fiT ~ ?fJw 1fTif CfllT 

t? 
Suppose the sum of the seven positive numbers is 21. What is the minium possible value 
of the average of the sqaures of these numbers? 

1. 63 2. 21 3. 9 4. 7 
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5. 1'fT-t Fcii I Let 

113 +213 +313 +···+10013 113 +313 +513 +···+9913 
A= ,B=-------

100 50 

i3 +413 +613 +···+lOOn 
C=--------

50 

f.'Fr # "# CflJT mft t? 
Which of the following is true? 

1. B<C<A 2. A<B<C 3. B<A<C 4. C<A<B 

6. XY w # ~ 5 ~ <fft ~ ct VCP C[fff <tiT ~ }{2Pf ~ # t I W x-31ef CliT Ff!fT t fli1-lT 

y-31ef #6 ~ ww I3?W5T VCP rrrrFfiUf ~I~~ ct Rrfm¢ ~: 

A circle of radius 5 units in the XY plane has its centre in the first quadrant, touches the 

x -axis and has a chord of length 6 units on they-axis. The coordinates of its centre are 

1. (4,6) 2. (3,5) 3. (5,4) 4. (4,5) 

7. 6 1ft w# ffR "# ~ CfiTur 1 1ft CITf'fT VCP ilgBJ)C'fcp ~ r1ctJR 6FfTllT l.iTTffT t FcP ~ CfiTur ct ~ VCP tt 
C1C CfiT ~ fctRir l.iTTffT t I ciH CfiT ~ "lJR CfiTCT UfTffT #; tfiiwctT #&n t : 
A wire of length 6m is used to make a tetrahedron of each edge lm, using only one 

strand of wire for each edge. The minimum number of times the wire has to be cut is 

1. 2 2. 3 3. 1 4. 0 

8. ~ f.'Fr ~ cff ~ ~ rRf CfiT ~X t nT Jog2 X CfiT 1fJrf CflJT t? 

If the sum of the next two terms of the series below is x, what is the value of lo&x ? 

2, -4, 8, -16, 32, -64, 128, ........ . 

1. 128 2. 10 3. 256 4. 8 
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31fi-~ CfiTur 30° ff2IT lfirn"l1 0 #At. ct f!Cfi WCfj qp;J CfiT f!Cfi f[ff(>fJ ff?fifR t I qp;J ct ~ -wr 1J<rr 

f!Cfi 7JBr ff?fCfR eM f!!1T "t I 7JTcf $T ~ #.1/t 7f t 
A conical vessel with semi-vertical angle 30° and height 10.5 em has a thin lid. A sphere 
kept inside it touches the lid. The radius ofthe sphere in em is 

1. 3.5 2. 5 3. 6.5 4. 7 

10. 3T1W. 3lCliW ff2IT ~ rfR fit:r ~ ~ f!Cfi tJEr ~ rrJ1W ~ fr.!H rfTfm YIEJ/4¢ 't I 3/W 
~ rrtff "t1 3lCliW W6f# r:ncr "t1 WI#~. ~,4fr tJEr "t1 ~ ctfT C'fTiff{ 6fFift M ctfT 
c>fRIJ/t/l Cf}T v4J#Jcfl4 1fTF:Zl "t I rtT f.17:rr lf # CfllT ?1!7 "t? 

Amar, Akbar and Anthony are three friends, one of whom is a doctor, another is an 
engineer and the third is a professor. Amar is not an engineer. Akbar is the shortest. The 
tallest person is a doctor. The engineer's height is the geometric mean of the heights of 
the other two. Then which of the following is true? 

1. Amar is a doctor and he is the tallest 
2. Akbar is a professor and he is the tallest 
3. Anthony is an engineer and he is shortest 
4. Anthony is a doctor and he is the tallest 

11. ·arw 100 /iJ!&14i 100 fTFrc 7f 1 oo Tit ~ ~ c=tT 7 !iJf&14)" w 7 ¢ w ~ 7f fcPrrrrr wm 
cfirr? 
If 1 00 cats catch 100 mice in 100 minutes, then how long will it take for 7 cats to catch 7 
mice? 

1. 1 00 I 7 fTFrc /minutes 

3. 49/100 fiBc /minutes 

S/75 POK/12-4AH-2 

2. 100 fiBc /minutes 

4. 7 fiBc /minutes 
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12. f.p::;r !Fa fitRwr f.Rrirlur CfRfTT ~? 

What does this diagram demonstrate?· 

• • • 

L 
I -7_1 

1. 1+2+3+···+n= n·(n+l) 
2 

2 2 2 2 n · { n + 1) ·( 2n + 1) 
2. 1 +2 +3 +···+n =-'-----'---~---"-

6 

3. 1+3+· ··+(2n+ = -1) ~·n2 

4_ 22 + 42 +···+(2n)2 = 2·n{n+1)(2n+l)_ 
3 

6 

-,/ -
/r-

r-

'""' 
••• 

13. 1fR FcP VC1i "ifif# if N 3/WI -&! eli 11M e I 1fR FcP N ~ WT ~ ~I ~ arrr:r f[Cfi FW if f[Cfi dt 
fi P!Cf5JaJ e, f[Cfi ·~ 1fTi.m' ctfT ~ miff .m -WP fcPrr;t p em atrrT<Pt P/¢1C'Irtl EJPTT? 

Suppose there are socks of N different colors in a box. If you take out one sock at a 

time, what is the maximum number of socks that you have· to take out before a 

matching pair is found? Assume that N is an even number. 

l.N 2. N+ 1 3. N-1 4. N/2 

14. 4 6/\ff ct F{1q CP6f ~#Fit q f1Rc qft p-·r[ifi ¢ cff ~-~? 

At what time after 4 0' clock, the hour and the minute hands will lie opposite to each 

other? 

1. 4 -50'- 31" 2. 4-52'-51'' 3. 4-53'-23" 

ts. P~B m if Cffr.:r-m- x--JTeT em tmJ ff!IT ~? 

Which of the following curves just touches the x axis? . 

1. y=x2 -x+1 

3. y = x2 -1 Ox+ 25 

2. y = x2 
- 2x + 2 -

4.y=x2 ~7x-t12 

4. 4- 54'- 33" 
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A B 

~ AB, CD ct WfRf? ~ w.rr AO, 20D ct ?f71Tif t, rtT-~ OAB Cf7T ~ ~ OCD-' ct 
~ # fcPrr;f T'fT ~ ~? 

If AB is paralled to CD and A0=20D, then the area of triangle OAB is bigger than the 

area of triangle OCD by a factor of 

1. 2 2. 3 3. 4 4. 8 

R ~ ¢ f{ifi ~ ~ ¢ f{ifi cfrr w f{ifi ~ ?PJTT wiFr W fitorlTr 7fllT ~I ~ ¢ 
fmN W #e1ff Ni ~ ~ ¢ rffcff rfft CfJTufTll ~ ctfr 4!f qJffT ~I ~ rfft ~ ~ : 

A semi-circular arch of radius R has a vertical pole put on the ground together with one 

of its legs. An ant on the top of the arch finds the angular height of the tip of the pole to 

be 45°. The height of the pole is 

1 . .fiR 2 . .J3R 3. J4R 4 . .J5R 

1s. 1fFf FcP PT NJ 61# ~ # N t:Cf}ffiiN we~ m -g, we Tf7HT (/if cgcrr ~ ~ 61# ~ ct 
cgc;r rp:fTlJ ~ CfiT X T'fT ~ II@ X ~ 

Suppose we make N identical smaller spheres from a big sphere. The total surface area 

of the smaller spheres is X times the total surface area of the big sphere, where X is 

LJN 2. 1 3. Nlt3 

19. ~ 24] 30] 33] 39] 51] ................ qft 3f7lcifT -mw; CfllT "t? 
What is the next number in the sequence 24, 30, 33, 39, 51,------? 

1. 57 2. 69 3. 54 4. 81 
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20. I[CP •wtl"frtcrt 7f 'fl7? Rfrrii ~ V1Tfft "! 1Jrrr1f # rr ctfrl r& ~ ~ rr ctfrl fftrr ~ "! 1 ~ 'fl7? 
Wrraff CFfT uRmi~ ~aft ?PT ~ £ll mro ?ifrft V1Tfft "!1 ~ rrcm J1TTff CFfT 1f7fT '1lJT Wrraff CFfT 
~t 
Four lines are drawn on a plane with no two parallel and no three concurrent. Lines are 
drawn joining the points of intersection of the previous four lines. The number of new 
lines obtained this way is 

. 1. 3 2. 5 3. 12 4. 2 

( '1J1T IP ART B ) 

21. TfA fcp Tjj"C'f<f f, R w '* 617? 3{qcpC'J4J4 t I ~X ER ct ~ ~ 1fllT t fcp I" (X) > 0 

1. R w I (X) = 0 CffT cfrcp-cfrcp cff &( "!I 

2. l(x)=0Cfff~&rfi"Jftg-\if6f 1(0)=03/'R 1'(0)=0 "!1 
3. l(x)=0(fJTctirlfFflri1Cii&r"#fg-arw 1(0)=0 3/'R 1'(0)>0 "!1 
4. l(x)=OCffTC!ffl~&r"#fg-arw 1(0)=03/'R 1'(0)<0 "!1 

21. Let f be a twice differentiable function on R. Given that I"( x) > 0 for all xER, 

1. I ( x) = 0 has exactly two solutions on R 

2. l(x)=Ohasapositivesolutionif I(O)=Oand 1'(0)=0. 
3. l(x)=Ohasnopositivesolutionif I(O)=Oand 1'(0)>0. 
4. I( x) = 0 has no positive solution if 1(0) = 0 and I'( 0) < 0. 

22. Tf0 FcP [a, b] w I I[CP ?inrr: 3fqcpcrJ4J4 qt'«ffclcp 'ffrf Tjj"C'f<f g- rrrFcP ~ x e [a, b] ct ~ 
jl'(x)j~K I TfA FcP I[CP FcMrwrr P={a=a0 <a1 <···<an=b} ¢ ~ U(I,P)cr 
L(I,P) ~:1 ct P # wNlH; INtT vel~ VP1Trr <M "!t rt7 

1. jL(I,P)j ~ K(b-a) ~jU(I,P)j. 
2. U(I,P)-L(I,P)~K(b-a). 

3. U(I,P)-L(I,P)~KIIPII, tm'jjPII=~(ai+l-ai)fcNrwr CffT 1fRCP g-, 
4. U(I,P)-L(I,P)~KjjPjj(b-a). 

4. 
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22. Let f be a continuously differentiable real-valued function on [a, b] such that If' ( x }I~ K for 

all x E [a,b]. For a partition P ={a= a0 < a1 <···<an =b}, let U(f,P) and L(f,P) denote 

the upper and lower Riemann sums of f with respect to P . Then 

1. IL(f,P}I ~ K(b-a) ~~U(f,P)I-

2. U(f,P)-L(f,P)~K(b-a). 

3. U (f, P)- L (f, P) ~ K IIPII , where liP II = max ( ai+I -a;) is the norm of the partition. 
0~191-1 

4. U(f,P}-L(f,P)~KIIPII(b-a). 

1. limf(x} ~~a w JT#mq ??IRrT ~I 
x-+a 

2. ~a<b, rit limf(x)~ limf(x) ~I 
X-+a+ X--+b-

3. f \[il}~~tl 
4 .. [/i(?rf g(x)=e-f(xJ f[ifi ~ T:ffWf "t1 

23. Let f be a monotone nondecreasing real-valued function on R. Then 

1. lim f ( x} exists at each point a. 
X-+Q 

2. If a< b, then lim f ( x) ~ lim f ( x). 
X--+0+ X-+b-

3. f is an unbounded function . 

. 4. Thefunction g(x)=e-f(xJ isaboundedfunction. 

24. 1fR f1ti llf W (#eN a ER ct ~) f f[ifi C/t'RtfCJc/J 1fFf ~ ~ iifT f ( rx) = ra f ( x) CtJT ~ 

fcRfT '4t" r>O & xEllf ct ~ C/m'l7 "t1 

1. lil'4't f[ifi f3 > o ct ~ llxll = IIYII = f3 ~ 3lW f(x) = f(y) ~ rit f(x) = Pllxr ~I 

2. \if'Jftjjxjj=l!yjj=l ~ 3lW f(x)=f(y)~rit f(x} = lixlia ~I 

3. ~llxii=IIYII=l t_ ~ f(x)=f(y)'tritfcRIT'Jff~c cfi"ffl f(x) = c!lxiia "tt 

4. \if'Jft llxll = I!Yll ~ ~ f ( x} = f (y) ~ rit f Cf1T f[ifi 3lW ~ "fflr ~ I 

sns POKI12-4AH-3 

www.examrace.com



10 

24. Let f be a real-valued function on fit satisfying (for a fixed a ER) f(rx) = ra f(x )for any 

r>O and xEK. 

1. If f(x)=f(y)whenever llxii=IIYII=,Bfora ,B>O,thenf(x)=PIIxlla. 

2. If/( x) = f(y) whenever llxiJ = JJyJJ = 1, then f(x) = II xI Ia. 
3. If f ( x) = f (y) whenever llxll = IIYII = 1, then f ( x) = c II x lla ,for some constant c. 

4. If f ( x) = f (y) whenever llxll == IIYII, then f must be a constant function. 

1 
1. f(x)=-. 

X 
f( ) _ sinx 

2. X---. 
X 

3. f ( x) = sin_!_ . 
X 

!( )= cosx 
4. X . 

X 

25. Which of the following real-valued functions on (0, 1) is uniformly continuous? 

1. f(x)=_!_. 
X 

2. f(x)=smx_ 
X 

3. f ( x) = sin_!_ . 
X 

f( ) - cosx 
4. X---. 

X 

26. 1'fTif tiP X VCP r;jtcfi ~ # vci A c X VCP ~ ~ # Fvrf:rctfT Cff1f # Cff1f cir foFr ~ ~I 
rrT A w m ~ f7Fr ~3# ctt "fksllT t 

1. 2. 2. 2 # ~ W #!fi'rn I 

3 . 17 OJ rfl 2/rt: ·3Rfii:r I 4. 317fUF'ftll I 

26. Let X be a metric space and A ~ X be a connected set with at least two distinct points. 

Then the number of distinct points in A is 

1. 2. 
3. countably infinite. 

2. more than 2, but finite. 
4. uncountable. 

27. 1'fl'f tiP n VCP f:FfTfiNi ~ # vcf M n (JR) ?14T n x n qJ'tdfcJCfJ 3fTClJP Clft ~ qir Me ctmrr 

#I IJf'JfT AE Mn (R) ~ 217 R1t!fJf'HJfftm #, ~ T: Mn (~) ~ Mn (~) VCP ~ '(iiqJrrt\! 07 # 

fflf$-T(A)=Oar TrtT~#: 
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3. n. 4. 0. 

27. Let n be a positive integer and let Mn (~)denote the space of all n x n real matrices. If 

T: Mn (~) ~ Mn (~) is a linear transformation such that T( A)= 0 whenever AE Mn (R) is 

symmetric or skew-symmetric, then the rank of Tis 

n(n+1) 
1. 

2 
2. 

n(n-1) 
2 

1. SoT lft w ~ ~ t 1 

3. SoT 'lPtJrt}qofJ t ~ ~ rrtf1 

3. n. 4. 0. 

2. SoT f[$qft t w;g fllfl<t}qofJ rrtf 1 

4. SoT 01" or •wtFt}qof) t 01" or~ I 

28. LetS: K --7K and T: flt --7K be linear transformations such that ToS is the identity map of K. 
Then 

1. SOT is the identity map of llt_ 
3. SoT is onto, but not one-one. 

2. SoT is one-one, but not onto. 

4. SoT is neither one-one nor onto. 

29. rff.r JTC17JCIT w e1?r F;=Z I 3Z w "lfTif FcP V ~ rff.r-fc/4kr ~ ~ t 1 V rt fi1n:r ~-fc/4kr 
13 wPt~&:: 21r CffT -msm t .. 

. 1. 13. i. 26. 3. 9. 4. 15 . 

29. Let Vbe a 3-dimensional vector space over the field Jlij=Z I 3/Z of 3 elements. The number of 

distinct !-dimensional subspaces of Vis 

1. 13. 2. 26. 3. 9. 4. 15. 

p(x)=ax+b, a,b ER"$?rirJ1f~p~) ~mw3fifw7JURcpf, p,qeV"$~ 
I 

(p,q) = fp(x)q(x)dx ?1 ~ t I V C5T ~ JI'HPf/"4 ~ 3lTf[R t: 

1. { 1, x}. 2. {1, xJ3}. 3. { 1, (2x -l)J3} 4. {1, x-t}. 

www.examrace.com



12 

30. Let Vbe the inner product space consisting oflinear polynomials, p: [0, 1] -+R (i.e., V 

consists of polynomials p of the form p( x) =ax+ b, a, b E R ), with the inner product 

defined by 

31. 

31. 

I 

(p,q) = fp(x)q(x)dx for p,q E V. 
0 

An orthonormal basis of Vis 

1. {1, x}. 2. {1, xJ3}. 3. {1, (2x-l)v'3}. 

1ff'f FcP f(x) 4x4~ 

0 0 0 1 

1 0 0 0 
A= 

0 1 0 0 

0 0 1 0 

1. 0. 2. 1. 3. 2. 

Letf(x) be the minimal polynomial of the 4x 4matrix 

0 0 0 1 

1 0 
A= 

0 0 

0 1 0 0 

0 0 1 0 

Then the rank of the 4x 4 matrixf(A) is 

1. 0. 

[

1 b 

A= b a 

c 0 

2. 1. 3. 2. 

4. {1, x-t}. 

4. 4. 

4. 4. 

4~ 
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1 . A cff w4't JTfoic;rerurfcti ?1i UJI~ifJ 47 mfclifJ Jicff ~I 

2. A ct WJft ~ f:FfTfWJ 47'«1RiifJ 3fqi ~ 1 

3. A ifJT Vii'~ T[Ci Vii' ?liUJI~ifJ ~ -gl- ~~I 

4. Act~ 3141'«ff4ifJ Hftir.t>T ~ -g7-~ "!1 

32. Let a, b, c be positive real numbers such that b 2 + c 2 <a < 1. Consider the 3 x 3 matrix 

r
1 b c] 

A= b a 0 . 

c 0 1 

1. All the eigenvalues ofA are negative real numbers. 

2. All the eigenvalues of A are positive real numbers. 
3. A can have a positive as well as a negative eigenvalue. 
4. Eigenvalues of A can be non-real complex numbers. 

33. f(z) =ez, g(z) =eiz # ~ rpc;rrff f,g: C --t C lR ~11fl'f f¢ 

S = { Z E C: 4/'«ffclif) Z E [ -ff, ff]} rtT 

1. 1 Vii' 'HlfFJ)qofJ m ~~rqif) ~ t 1 

3. s wj~tl 
2. C wg Vii'~~ t1 

4. Swg ~~~ 

33. Consider the functions f,g: C --t C defined by f ( z) = ez, g ( z) = eiz. Let 

S = { z e C : Re z E [ -ff, 7!]}. Then 

1. f is an onto entire function. 

3. f is bounded on S. 

2. g is a bounded function on C. 

4. g is bounded on S. 

34. TTJ;f {¢ J: ]/} -f ]/} J ( 0) = 0 ct ffl2[ Vii' &)C'f)lflfiJ{ifJ ~ t, lifN ]/} wtT 1fT'jq) ~ 

{zEC: jzj<1} t1 rtT 

t. lt'(0)1 = t. 

3. I! (t )I ::; t . 

S/75 POKI12-4AH-4 

2. jJ(-t)l::; -t. 
4. it'(o)l s-t. 
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34. Let f: If) ---f If) be a holomorphic function with f ( 0) = 0 , where If) is the open unit disc 

{zeC: lzl<1}. Then 

1. If I ( 0 )I = 1. 

3· IJ(t)l ~ +. 
00 

35. FlTff ~ L zn! W fcrfn? I ffl ~ ctft 31fiffl?ur ~ # : 
n=l 

1. 0. 2. 00. 3. 1. 

<X> 

2· I! G )I ~ t . 
4· l!'(0)l~t-

4. 1 # ~ 7[ifi C/Jfd(¥15 3ic!i I 

35. Consider the power series L zn! . The radius of convergence of this series is 

n=l 

1. 0. 2. 00. 3. 1. 4. a real number greater than 1. 

36. 265 C4fcffl4)" Cf} ~ If 200 CliT 7JTrrT rfflr: #, 110 CliT WFFTT 1[?/ 55 CliT ff8 "ififAT I ~ 60 &Jfcffl4f 

C!iT 7JTrrT 3fT? ~ M ~ g, 30 C!iT M 7JTrrT cr m "ififAT & 1 o C!iT rfTrrT ~ ~ # or 
ffrqf rrrrRT q ffr:r ~ wk ~ ~ C4tiJrt4t qfT vR!m CfllT ~? 

1. 10. 2. 20. 3. 30. 4. 40. 

36. In a group of 265 persons, 200 like singing, 110 like dancing and 55 like painting. If 60 persons 

like both singing and dancing, 30 like both singing and painting and 10 like all three activities, 

then the number of persons who like only dancing and painting is 

1. 10. 2. 20. 

1. 07. 2. 17. 

37. The last two digits of781 are 

1. 07. 2. 17. 

38. f¥i1 -q # ~ t9?ff If ~ 
x 3

- 312312x + 123123 

lF [X] w 3{(7f~¢i!ofJ4 #? I 

3. 30. 4. 40. 

3. 37. 4. 47. 

3. 37. 4. 47. 
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1. ~ lF 3 , ffR 3fc[l[f/; eli ~I 

3. ~ lF13 , rR-6 JlCflTClT eli ~I 

15 

2. ~ lF 7 , wrr 3fc[l[f/; eli ~ 1 

4. ~~CfiT~Q I 

38. In which of the following fields, the polynomial 

x 3
- 312312x + 123123 

is irreducible in lF [ x] ? 

1. the field lF3 with 3 elements. 

3. the field lF13 with 13 elements. 

2. the field lF7 with 7 elements. 

4. the field Q of rational numbers. 

39. 1fT"4 fcti OJ f!Cfi ~.r;r ~ -! rrrtiP OJ 3= 1 vet OJ 7:1 -!I ~ ~31T eli ~ Q W ifi T[fi OJ 

# \iff.1rr L f!Cfi ~ Q( ifi,OJ) -!I nT L eli~ K ctft ~-!, U18'i Q £; K £; L "!I 

1. 2. 2. 3. 3. 4. 4. 5. 

39. Let OJ be a complex number such that OJ 3= 1 and OJ ~ 1. Suppose L is the field Q ( ifi, OJ) 

gene;~ted by ifi and OJ over the field Q of rational numbers. Then the number of sub fields K 

of L such that Q £; K £; L is 

1. 2. 2. 3. 3. 4. 4. 5. 

40, . 1fJ"4 fcti J: JRn --7R /(0,-··,0)=0 eli~ f!Cli ~ ~ "!! nT ~ 

{f(xi'x2,···,xn): IxJ :$1} w$ ~ "!: 
j=i 

1. q;fl a E R, a;?:O eli ~ [-a, a]. 

3. q;fl a E R, a;?:O eli~ [0, a]. 

2. [0, 1]. 

4. q;fl a, b E R, 0:$ a<b eli~ [a, b]. 

40. Let f: lR n --7 R be a linear map with f ( O,. · ·, 0) = 0 . Then the set 
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1. [-a, a] for some a E II?, a;:::O. 

3. [0, a] for some a E II?, a2::0. 

1. Y1 cr y2 Cl74T JJRtrt)frm ;:@' m 1 

3. Y1 Cf y 2 x=e TN yfrli;f)~d tffiT I 

16 

2. [0, 1]. 

4. [a, b] for some a, b E II?, 0~ a<b. 

2. y 1 cr y 2 x=17 TN uRIW~d m I 
4. y 1 cr y 2 x= 1 TN ufr'li;f)~d m I 

41. Let y1 ( x) and y2 ( x) be the solutions of the differential equation dy = y + 17 with initial 
dx 

conditions y1 ( 0) = 0, y2 ( 0) = 1. Then 

1. Y1 and y2 will never intersect. 

3. y1 andy2 will intersect atx=e. 

42. "lfl'ffcp y(t)=(yl(t)J. 
Y2 (t) 

dy =Ay·t>O 
dt ' 

y(O)=(~J 

2. y1 and y 2 will intersect at x= 17. 

4. y1 andy2 will intersect atx=l. 

CffT "ff1fiETfrf Cff?dT ~ li16f A VCfi 2 X 2 JTfR JTlC1!1! t tGmctft J.lfcJ~4i C/J'fflfcJcp t vel lilT ~ 

A= 0 cr ?tNfU!Cb A> 0 cti ?Pf1'ClTif erR& t I aT ciAT y 1 (t) cry2 (t) 

1. ~ ~ t qi rji(Ff tl 
3. t cff C:)C"172JIIFI rji(Ff ~I 

42. Ut y(t) =(;: W satisfy 

dy =Ay·t>O 
dt ' 

y(O)~(~J 

2. ~ ~ t cff "CfJWf ~I 

4. t cti JTfR ~ ~I 

where A is a 2 x 2 constant matrix with real entries satisfying trace A = 0 and 

4J 
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detA > 0. Then y1 (t) and y2 (t) both are 

1. monotonil;ally decreasing functions oft . 

3. oscillating functions oft . 

43. The partial differential equation 

ilu 82u 
y-+x-=0 ax2 ayz 

is hyperbolic in 

1. t:pe second and fourth quadrants. 

3. the second and third quadrants. 

1. r2 sin2B. 2. rsin2B. 

17 

2. monotonically increasing functions oft . 

4. constant functions oft. 

2. >f2Pf ff1!ff ~ F!f!2lfm' -4' I 
4. >f2Pf ff1!ff f[CfTlr ~ -4' I 

2. the first and second quadrants. 

4. the first and third quadrants. 

3. .!.sin2B. 
r 

4. -;..sin2B. 
r 

44. A bounded hannonic function in the unit disc centered at origin and taking the value 

sin28 on the boundary is 

1. r 2 sin2B. 2. rsin2B. 3. .!.sin2B. 4. -;..sin2B . 
r r 

45. '("f4/Cf)'(Ujj" <ffT fi1<wl 

x+y+z=l 

2x+3y-z =5 

x+2y-kz=4 

WkEJ!l. qfJ- JFifr ~ -4' ~ kct~~wm 

1. k=O. 2. k=l. 3. k=2. 4. k=3. 

sns POK/12-41\H-6 
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45. The system of equations 

x+y+z=1 
2x+3y-z=5 
x+2y-kz=4 

18 

where kER, has an infinite number of solutions for 

1. k=O. 2. k=l. 3. k=2. 

46. "If/# #P 

4. k=3. 

vriff u(x) [0,1] w ~ VCP ~ TMR t liit u(O)=O cr u(1)=1 CfiT ~ ~ frt f.1q it 
"# Clftrr-m TMR J CfiT •-q:m41qzH ~ t? .. 

1. u(x) = x2
• 

3. u ( x) = _!_ x2 
• 

2 

46. Let 

where u(x) is a smooth function defmed on [0,1] satisfying u(O)=O and u(l)=l. Which of the 
functions minimizes J? 

1. u(x) =x2
• 2. u(x) = Jzx

2
• 

u ( x) = _!_ x2 
• 

1 
3. 4. u(x) =-x2

• 

2 4 

I 

47. fflf!E/f(/ ~ ~ 'H4JCf]i!OJ ¢(x)=A. fex+l¢(t)dt ct ~ VCP JlfPfP 6C>f CfiT 3Tftfrrq ff'Jft mrrr 

1. A.=-2-. 
e-1 

1 
2. A.=-

2
-. 

' e +1 

0 

3. A.=-
1
-. 

e+1 

2 
4. A.=-

2
-. 

e -1 
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I 

47. For the homogeneous Fredholm integral equation ¢{ x) =A JeX+'¢(t )dt, a non-trivial solution 

exists, when A, has the value 

1. A=-2-. 
e-1 

1. 3n-6. 

. 1 
2. A=-

e2 +1 · 

2. 3n-5. 

0 

3. A=-
1
-. 

e+1 

3. 3n-2. 

2 
4. A=-2-. 

e -1 

4. 3n. 

48. The total number of vibrational degrees of freedom of a molecule containing n collinear atoms is 

1. 3n-6. 2. 3n-5. 3. 3n-2. 4. 3n. 

49. 

1. T-n-1 CffT ~ m ~ ~ T;[CP CffT l ~~ 

2 T -1 ~ . ~ 0 . 2-+ . J;; CfiT ~t'1m ~ JN1/Jf/r.!/ c>, 117UJ f[Cf JRRUT cp ~I 

3. Fn ( T, -1) CffT ~ m ;p'//d=y4 ~ \[iff CffT x2 ~ 1 

4. ..Jn ( T, -1) CfiT ~ 6(c;r JI'H/Jf/r.!l ~ 117Ul 0 vcf rRRVT 2 eli ~I 

49. 
X2 + .. ·+X 2 

Let XI' x2' ... be i.i.d. standard normal random variables and let T, I n • Then 
n 

1. The limiting distribution of Tn- 1 is y} with 1 degree of freedom. 

2. The limiting distribution of T Fn 1 
is normal with mean 0 and variance 2. 

3. The limiting distribution of ..Jn ( T, -1) is x2 with 1 degree of freedom. 

4. The limiting distribution of Frz ( T, -1) is normal with mean 0 and variance 2. 
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co 

50. ~ 1$ {pn,n;?: o} Jiqlf CfiT i[Cff ~ ~ ffJfq) "f1'1ft n;?:O ct fRv Pn > 0, LPn =1 "& 

co 

l:nPn <oo ~I~~ {0,1,2,-··} W ifCff 1fTCiifq ~ W fcl=crR' ~ ~ J.ftfll¢m 
n=O 

. 

31JCll6 t 
Po P1 P2 
1 0 0 

0 1 0 

0 0 1 

1. J/flg¢'?uf/2/ m t 1 

3. Jlflg¢'<ufJ21 "fC/ ¥FJ-:J'RP!ff t I .. 
2. JJflgCIJ'?ufJ4 "fC/ lHfUF.p t I 
4. JJffg¢'<ufJ21 f[ii f:Ff1rlFfJ-g;rmc{ff t I 

co 

50. Let {pn,n;?: o} be a sequence of numbers, such that for all n;?:O, Pn > 0, LPn =land 

co 

L npn < oo. Consider a Markov chain on the state space { 0, 1, 2, · · ·} with transition 

n;O 

probability matrix 

Po PI p1 
1 0 0 

0 1 0 

0 0 1 

Then 

1. the chain is not irreducible. 2. the chain is irreducible and transient. 

3. the chain is irreducible and null recurrent. 4. the chain is irreducible and positive recurrent. 

51. ~ 1$ XI'X2 ,X3 ,X4 ?"4d'31'<'1tfJ VC17'HJfFtd: ~ 21t~R8¢ w ~ ~iff ~ 1 "& -1, ~ ifCff ctfT 

>nfllcpm Y2 ct 'H7W ~ .g 1 m E ( X 1 + X 2 + x.3 + X 4 t CfiT ~ t: 

1. 4. 2. 76. 3. 16. 4. 12. 
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51. Suppose X~' X 2 , X 3 , X 4 are i.i.d. random variables taking values 1 and -1 with probability Y2 

each. Then E(X1 +X2 +X3 +X4f equals . 
1. 4. 2. 76. 3. 16. 4. 12. 

52. 'fl'f ~ ( ;:) O>T JNIP/1"1 ifc'f (,uN, }:2, 2 ) ~ Uf11 };"" &Jih .. oflO ~ I 'fl'f ~ X, ~ -2Xd I 

nT f.'IB it # ~ fct#a Jl'tf/Jf/<'4 6ic.r #? 

52. Suppose that ( ;:) has Normal ( Jl-w }:2, 2 ) distribution, where };,., is nonsingular. Let 

X3 = -2Xz. Then which of the following has a singular normal distribution? 

53. f(CP -crWr qff ~ 1fJf2l ~ vc; W?Uf c? ct f(CP JNfllf/<'4 6ic.r qff rrrc>Ff cw.t crrcifT "iflTTi'{ -we ct 
WJ2J "iflTlT \iiT{ff t I "lfl'f FcP X)'···, Xn ~ ct n rrrrr g I "lfl'f FcP x N s2 = n~I I (xi- x)2 

"ifi#TW: 

~ 1fJf2l N ~ W?UT g I $ cff ~ C/iT 3FffiRrr ~ fi'IB it # CfliT #? 

2. 7l' Ix/. 
n 

3. "[~ Lx,' -s'] 

53. The radius of a circle is measured with an error of measurement which is normally distributed 

with mean 0 and variance cr. Let XI' ... ' xn be n measurements on the radius. Let X and 

i = n~I I{x; -xfbe the sample mean and sample variance respectively. Which of the 

following represents an unbiased estimate of the area of the circle? 

S/75 POK/12-4AH-6 
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1f" 2 2. -~xi. 
n 

54. 1frif FcP CZJFclo A vet CZJFclo B H 0 : )l =2 1FfT11 H 1 : Jl> 2 cff ~ ~ cp17W: 15 vet 20 3TTTTTfT cff 

211~R8CtJ ~ N()l,ci), cr2>0 "# ~ t 1 M rreit # Me1rr ~-f1T'CZI vet ~-TfF171i ~ 
?f1Tfrf # ~ ~ "cff ~: x; = x2 = 1.8, s1 = s2 = s 1M ?fTI1Rl t-rr&rur CtJT ~ ~ t & 
p-~ PA q PB CtJT ~ ~ "tt rtT f.Fr # # CfllT ?Tift#? 

1. PA > Ps · 

2. pA=Pa· 

3. PA<Ps· 

4. PA q PB qi ~ CtJT -&frq s qi ~ w f.rJk" "tt 

54. Suppose person A and person B draw random samples of sizes 15 and 20 respectively from 
N()l,cr), cr>O for testing Ho: )l=2 against HI: )l>2. In both the cases, the observed sample means 

and sample standard deviations are same with values x; = x2 = 1. 8, s1 = s2 = s . Both of them 

use the usual t-test & state the p-values PA and Ps respectively. Then which of the following is 
correct? 

1. PA > Ps · 

2. PA=Ps· 

3. PA <pB. 
4. Relation between PA and p8 depends on the value of s. 
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55. In logistic regression model involving a binary response Y and two explanatory variables X 1 and 
X2. the coefficient of X2 is 

56. lifil Jfrr JlTl.FffWf Nfi:7f "! vet 1fT'aJ 2 cff iNEJ/di¥J ~ "!, nt ~ Jfrr ctft VC!i ~ fTUlTCifT ctft fcJIPC'fdl 
Tffff 

1. 3TfR ~I 
3. ~ rq'~ f/J('f"if ~I ,. 

2. ~ rq' ~ f/J('f"if ~I 
4. ~ f/J('f"if ruff ~I 

56. The failure rate of a parallel system of two components, where the component lifetimes are 
independent and have the exponential distribution with mean 2, is 

1. a constant. 
3. amonotone and unbounded function. 

57. ~ f.1ffl 

2. a monotone and bounded function. 
4. a non-monotone function. 

\i!Nyi m; fA JITfR'f vet Ei. i=l, 2, 3 ct ~ 1fT'aJ ~ cr 3TfR JRRUT ct ~ 4J~!f8cp w 
"!I aT f.1~f1f # CfllT "ffdT t? 

1. 2y1 - Y2 - Y3 , 81-4 fh CfiT 3FffiRrr 3fTCPc'f ~I 

2. 2y1 - y2 - y3 , 81-4 83 CfiT ~ ~ 3FffiRrr 3fTCPc'f ~I 

3. y2 -3y3' offh -4 83 CfiT ~ ~ 3FffiRrr 3fTCPc'f t1 
4. y1 - 4 y 3 , ()l - 4 ()3 C/5T 3FffiRrr 3fTCPc'f t I 
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57. Consider the linear model 

where Yi are observations, ei are parameters and Ei are uncorrelated random variables 

with mean zero and constant variance for i=l, 2, 3. Then which of the following is true? 

1. 2y1 - Yz- y3 is an unbiased estimator of 81- 4 83. 

2. 2y1 - y2 - y3 is the BLUE of 81- 4 83. 

3. Yz- 3 y3 is the BLUE of 81- 4 83. 

4. YI -4y3 is an unbiased estimator of Bt- 4 eJ. 

58. 6 ~ 1, 2, ... ,6 q 4 ~ {1,2,2}, {2,3,3}, {3,4,4} vet {5,6,6} qft \[(/} ~ w fcr:EJWI 

f.'IB 7f # CfllT Wt ~? 

1. ~ ~ vcf WJft \3Tl'ClF{ R/rfltdl</ 311<Pc>FfJ4 t I 
2. ~ ~ & w4t \3Tl'ClF{ fcJI'II'fdl</ 3{/cpc>JrfJ4 tl 

3. ~ ~ vet W'4t \3Tl'ClF{ RJt!ll'fdl<f 317<Pc>JrfJ4 ;:uff t I 
4. ~ ~ vcf w4t \3Tl'ClF{ RJI'/1'/dl</ 31Jcpc>JrfJ4 "iftff t I 

58. Consider the following design with 6 treatments 1, 2, ... ,6 and 4 blocks as follows: {1,2,2}, 

{2,3,3}, {3,4,4} and {5;6,6}. Which of the following is true? 

I. The design is orthogonal and all treatment contrasts are estimable. 

2. The design is non-orthogonal and all treatment contrasts are estimable. 

3. The design is orthogonal and not all treatment contrasts are estimable. 

4. The design is non-orthogonal and not all treatment contrasts are estimable. 

59. 50~ {1,2, ... ,50} qft \[(/} ~ w fcr:EJW & 1fTif ~50 #J1q ~ {1}, {1,2}, {1,2,3}, 

{1,2,3,4}, ... , {1,2,3, ... ,50} ~ ~ ~ FcPv 7JT! tt ~ # \[(/} ~ <PT 47~/m<P wr # 

'fflFf fcJ:Rrr lifTdT ~I 1fTif ~ ~ i wT 7JT! rrlfT 7f ~ -g., ~ Jllfti<Pdl 1ri ~ dT f.'IB # # 
3TJCIVlJ CfllT "ffifT ~? 

1. ~ rrlfT <PT 3TJifTTJ 25 ~I 2. ~ rrlfT <PT 3TJifTTJ 25.5 ~I 

50 50 

3. In-i = 1. 4. In-;= 2s. 
i=l i=l 
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59. Consider a population of 50 units {1,2, ... ,50} and suppose that 50 possible samples are 

listed as : {1}, {1,2}, {1,2,3}, {1,2,3,4}, ... , {1,2,3, ... ,50}. One of these samples is 

chosen at rav.dom. Let Jli be the probability that unit i is in the selected sample. Then 

which ofthe following is necessarily true? 

1. The expected sample size is 25. 
50 

3. I1ri = 1. 
i=l 

2. The expected sample size is 25.5. 
50 

4. :L1ri = 2s. 
i=l 

60. 1{iP ~ it ~ "TJffr A I "¢ 1{iP r:crmT Jlff/illr # 3lTff "# & \RfT ~ it ~ 1{iP ~ r:crmT ~ 
ff}mqft "Tfffr 'Az 6, # 3lTffT "#I ~ cr ~ CfiT 3fTlT1Ff ~ 61 ~ it ~ 3lFf C!TCf cz:rFirr "¢ ~ ffl 
qfJ Jltf4cpdJ t 

I. 2. 3. ~ 

60. Men arrive in a queue according to a Poisson process with rate A.1 and women arrive in the same 

queue according to another Poisson process with rate A.2• The arrivals of men and women are 
independent. The probability that the first arrival in the queue is a man is 

2. 

[ ~ !Unit-1 J 

AI 
3. 

l WIT /PART C ) 

61. "lfJ# Fc/J {fn}, [ 0, oo) W ~ #Orr C/lfflfcJcp 1'fPf ~ CfiT 1{iP JlTii1f 6 I VPfT X E [ 0, 00) cff 

fMv "lfJ# FcP !, (x) ~ f(x) vel f tilfJcpC'frfJ4 61 nT 

<Xl <Xl 

1. Jt,(x) dx~ jJ(x) dx as n~oo. 
0 0 

I I 

2. ~ [ O,oo) W ({iPtilfl"ld:!, ~ f 6, aT Jt,(x) dx~ JJ(x) dx. 
0 0 

<Xl <Xl 

3. ~ [O,oo) W ({iPtilfFtd:!, ~ f 6, aT Jt,(x) dx~ jf(x) dx. 
0 0 

I 

4. ~ Jlfn(x)- f(x) I dx ~ 0, aT [0, 1] W ({iPtilfFtd: /, ~ f 61 
0 

sns POKI12-4AH-7 
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61. Let {{,.} be a sequence of continuous real-valued functions defined on [ 0, co) .Suppose 

f,(x) ~ f(x) for allx E [O,oo) and that/ is integrable. Then 

<X> <X> 

1. ffn(x) dx4 JJ(x) dx as n4co. 
0 0 

1 1 

2. if f,4f uniformly on (O,oo), then J!n(x) dx4 jJ(x) dx. 
0 0 

<X> <X> 

3. iff, 4 f unifonnly on [O,co ), then Jfn(x) dx4 JJ(x) dx. 
0 0 

1 

4. if Jl.t,(x)- f(x) I dx 4 0, then f, 4 f uniformly on [0, 1]. 

0 

62. ~ FcP· X f[CP ~ ~ ~ ~ -& f :X 4 R f[CP TlJc'F! ~I f (/if ~I!!IIRJ?I ~ 

G = {(x,f(x) ): X Ex} c X X R t I ~"it# qtfrr-# 31/ctm<Pd: -mft e? 

1. G f[Cli ~ ~ rr4t ~ lif'1ft q}qc;r lif'1ft f #frrr t I 
2. ~ f #frrr ~ rtT G W[rr ~I 
3. ~ f #frrr t, d! G ~ "t1 
4. ~ f f[CP ~ ?irrfr TlJc'F! -6, d! G wtoa t I 

62. LetXbe a compact topological space and let f:X 4R be a function. The graph of f is the 

set G = {(x,f(x) ): x EX} c X xR. Which of the following are necessarily true? 

1. G is a closed set if and only iff is continuous. 

2. If f is continuous, then G is closed. 

3. If f is continuous, then G is connected. 

4. If f is a bounded continuous function, then G is compact. 

1. ~ tr4t x E R c/i ~ f' { x) ~ r < 1 -6, dT f (fiT CfJif-#-CfJif f[Cli ~ ~ ~I 

2. ~ f (fiT VCfi 31fMrll f.7<rrr ~ t_ dT WJit cff X E Jll cff ~ f' (X) ~ r < 1 t I 

3. ~ f (fiT ~ ~ f.rlfrr fit;T;; ~ dT tr4t x E R cff fC;rrr f' { x) ~ r > -1 ~I 

4. ~ w4t x E R eli fC;rrr f' { x) ~ r < 1 ~ dT f (fiT f[Cli ~ frmn ~ ~I 

63. Suppose f:R ~ R is a differentiable function. Then which of the following statements are 

necessarily true? 
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1. If f' { x) ~ r < 1 for all x E R , then f has at least one fixed point. 

2. Iff has a unique fixed point, then f' { x) ~ r < 1 for all x E R . . 
3. Iff has a unique fixed point, then f' ( x) ~ r > -1 for all x E R . 

4. Iff' { x) ~ r < 1 for all x E R, then f has a unique fixed point. 

1. [0, 1] rw f Ni ~ TTiC'Ff ~"I 2. [0, 1) W f Ni "fifrfr & ~ TTiC'Ff t I 

3. trr xe(O,I)rwfCJiTNi~tl 4. airfflc;r(O, 1) i; f CfiT Ni ~ ~ t1 

64. Which of the conditions below imply that a function f:[O, 1] ---). lR. is necessarily of bounded 

variation? 

1. f is a monotone function on [0, 1]. 

2. f is a continuous and monotone function on [0, 1]. 

3. f has a derivative at each x e( 0,1). 

4. f has a bounded derivative on the interval (0, 1). 

3 x2 

65. TfTrf tiP. , X E Jll $" fFrrrf (x) = sin X- X + ~ f!Ci g (x) = COS X -l +- ~I frrq Cfi2Fit i; xf 
~ ~ ~ 

Cfftrr--# mfr ~? 

1. ~x>O-cff~J(x)~Otl 

3. [O,oo) WgNi~TliC'Fftl 

2. (O,oo) w g VIP~ TTiC'Ff J: 

4. [O,oo) W /ViP ~ TfiC'R "!i 

3 • 2 
. 

65. Let f{x)=sinx-x+~ and g(x)=cosx-1+.::_ for xeR. Which of the following 

3! 2! 

statements are correct? 

1. f(x)~O forallx>O. 

3. g is a decreasing function on [ 0, oo) . 

2. g is an increasing function on [ 0, oo). 

4. f is a decreasing function on [ 0, oo). 

66. u@ A={(x,y)ER2 :~ <x2 + y' <I} Vii E ={(x,y)ER2 :(x-2)2 +(y-2)
2 <~};'('IFf 

FcP f: A v E ---). R 2 31CICf.iC1rfl4 t I 7fT# FcP Df llJCiFf f CfiT 31C{i'f}C1\if t I f.?Fr # -xf q;;'{;r--xf 

3/WMCf.id: 'l1ift ~? 
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1. ~wit (x,y)E AuE ct ~(Df)(x,y)=O ~ rtT f JT-ER it 
2. lift- ?r4T (x,y) E A cff ~ ( Df)( x,y) = 0 t_ aT Aw f 3f?R #I 

3. ~ ?PtT(x,y)EE ct~(Df)(x,y)=O t. rtTE wf 3f?R#! 

4. ~ ?r4T (x,y)EAUE ct ~(Df)(x,y)=O ~ rtT ~ (x0,y0 ),(xpy1)eR2 
cff #rv. w4T 

(x,y)eA cff~ f(x,y)=(x0 ,y0 ) &?PfT (x,y)EE cff~ f(x,y)=(xpy1) "!t 

66. Let f: Au E ~ R 2 be differentiable, where A = { ( x, y) E R 2
: ~ < x2 + y2 < 1} and 

E = { ( x,y) E R 2 
:( x-2l + (y- 2 )

2 
< ~}. Let Df be the derivative of the function/ Which 

of the following are necessarily correct? 

1. If (DJ)( x,y) = 0 for all ( x,y) E Au E, then f is constant. 

2. If (Df)(x,y) = 0 for all (x,y) E A, then f is constant on A . 
. . 

3. If(Df)(x,y)=O forall (x,y)EE,then f isconstantonE. 

4. If ( DJ)(x,y) = 0 for all (x,y) E Au E, then, for some (x0,y0 ),( x1,y1) E R 2
, 

f(x,y) = (x0 ,y0 ) for all (x,y) E A and f(x,y) = (x1,y1) for all (x,y) E E. 

67. 1fA Fcli L:Rn ~ R rwrrr L(x) = (x,y), i Ulf!f (-,·) Rn W CfiT1 Jdrrr 'JOFflfJ<'f i vel Rn TRy 

V?ii f.'rlTrr ~ i 1 3lPT; L ct 3{CfCfi(>f\jf "CPT DL # ~ <tR 1 FriB 1{ # ctft;:r-# 3114~2/CfJd: "fTiJT -!? 

1. ?r4T u, VERn cff m DL(u)=DL(v) #t 

3. "fr4l xERn cff ~ DL(x)=Jixll
2 it 

2. DL(O,O,···,O)=L #t 

4. DL(U,···,l)=O it 

67. Let L:Rn ~ R be the function L(x) = (x,y), where (-,-) is some inner product on Rn 

andy is a fixed vector in Rn . Further denote by DL, the derivative of L. Which of the 
following are necessarily correct? 

1. DL(u)=DL(v) forall u, veRn. 

3. DL(x)=JJxJJ
2 

for all XERn. 

2. DL(O,O,···,O)=L. 

4. DL(U,· ··,1)=0. 

68. 1fA FcP f: [7l", 2n}-~ R2 rwrrr f (t) = (cost, sint) i 1 FriB 1f # cti'Fr-# 3114~2/CfJrt: "fTiJT -!? 

1. l 0 E [7l",27l"] CfJT ~ i nrFcP f'(t0 )=}_(f(21l"}- /(7l")) liT/ 
7r 

2. ~ CfJ7t t0 E [7l",27l"] CfT ~ "iffff ~ nrFcP f'(t0 ) =_!_(f(27l")- f(Jl")) liT/ 
7l" 

4J 
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3. t0 E[7r,2n}'l77~~ rrr#P ll/(27r)-/(7r)ll~7rll/'(t0 )11 fll 

4. ?11fT te[1rft21r] cti ~ f'(t)=(-sint,cost) ~I 

68. Let f:[7r,27r]~R2 be the functionf(t)=(cost, sint). e.-Which of the following are 

necessarily correct? 

1. There exists t0 E [1r, 27r] such that /' (t0 ) = _!_(/ ( 27r)- f ( 7r)). 
7r 

2. There does not exist any t0 E [ 7r,27r] such that f'(t0 ) = _!_(f(27r )- f( 7r)) 
7r 

3. There exists t0 E [ 7r,27r] such that II /(27r )- f( 7r) II~ 7r II f'(t0 ) 11. 

4. f'(t) = ( -sint,cost) for all t e [1r,21r]. 

69. ~frffX=[-1,l]x[-1,1), A={(x,y)eX:i2 +/=1}, B={(x,y)eX:Ixl+lyl=1}, 

C={(x,y)eX:xy=O} "& D={(x,y)eX:x=±y} ~~ m 

1. A/B "$ rr&rr i I 
3. C, Dctirr&rr~l 

2. B, C ct rr&rr i I 
4. D, Act rr&rr ~I 

69. Let X=[-U]x[-1,1], A={(x,y)eX:x2 +y2 =1}, B={(x,y)eX:ixi+IYI=I}, 

C={(x,y)eX:xy=O} and D={(x,y)eX:x=±y}. Then 

1. A is homeomorphic to B.' 
3. Cis homeomorphic to D. 

2. B is homeomorphic to C. 
4. D is homeomorphic to A. 

70. TfT'f fcff n ~ 3 I[Cfi ~ ~ "& R W ~ I[Cfi ~ ~ cti u,, Uz, •.• , Un n <!C/71'.1/dd: ~ 

3TCTlJCT ~I~ frffu0 =0 rtmun+J=u, ~ rR fcff ?11fT i=1,2,···,n cti ftrv vi =ui+ui+l 

"& wi = uH + ui ~I aT 

1. ~ n = 2010, aT vi' v2 , .. ·, vn </¢1'.1/dd: ~~I 

2. ~ n = 201 L m VI' Vz, ... 'vn (/C/}1'.//dd: ~ ~I 

3. ~n=2010, ffl WpW2, .. ·,Wn (/C/}1'.//dd: ~ "t1 

4. ~ n = 201 L m- WI' w2, ... , wn (/C/}1'.//dd: ~~I 

S/75 POK/12-4AH-8 
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70. Let n be an integer, n 2:: 3, and let u~. u2, .•. , Un be n linearly independent elements in a 

vector space over R. Set u 0 = 0 and Un+I = UJ. Define vi= ui +ui+t and W; = u;_1 +u; for 

i = 1,2,·· ·,n. Then 

1. vi' v2 ,· • ·, vn are linearly independent, ifn = 2010. 

2. vl' v 2 ,·· ·, vn are linearly independent, ifn = 2011. 

3. wl' w 2 ,· • ·, wn are linearly independent, ifn = 2010. 

4. w1, W2 ,· ··, wn are linearly independent, ifn = 2011. 

71. 1fT'f FrP V T[?i W R W #tfi'rrr-fc/1fill ~ '?flf~4i t I 1fT'f FrP T1: V ~ V vel T2: W ~ W 

~ '?ii4/'ff'i!UJ t ~~~~~~'TV t: 

ji(x) =x3 + x2 + x + 1 T[?i h(x) =x4 -x2
- 2. 

1fT'f FrP T: V$ W~V$ W f[Cf; ~ '?i'i47'ff'<UJ t UIT '<14'r (v, w)e V$ W ct ~ 

T(v, w) = (TI(v), T2(w)). ?f~ "tt"lfT'f FrPf(x), T CfiT ~ ~ tt nT 

1. FlTff f(x) = 7. 

3. ~ (1)= 1. 

2. FlTff f(x) = 5. 

4. ~(1)=0. 

71. Let V and W be finite-dimensional vector spaces over R and let T1: V ~ V and T2: W ~ W be 

linear transformations whose minimal polynomials are given by 

LetT: VEBW~VEBWbe the linear transformation defined by 

T (v, w) = (Tt(v), T2(w)) for (v, w)E VEB W 

and let f(x) be the minimal polynomial ofT. Then 

1. deg f(x) = 7 . 
3. nullity ( 1) = 1. 

2. deg f(x) = 5. 
4. nullity (1) = 0. 
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S(x+iy)=(ax+by)+i(cx+dy) "# ~ 't1 

• 
1. S ~ C -~ #, ~ ?14't ZpZ2 E C cti ~ S(z, +z2)=S(z1)+S(z2 ) f[fi w4T 

aEC ~ zEC cti ~ S(az)=aS(z) 't1 

2. ~ b = -c f[fi d = a ~ nT S, C -~ t I 
3. ;;ffcrc;r~b=-cf[fid=a~&tftS, C-~tl 

4. ~ f[fi Cfi;:rc;r ~ T ~ fJQNI'<Of #, nT eft S, C -~ t I 

72. Let a,b,c,d E J/l and let T:R2 ~ J/l2 be the linear transformation defined by 

T([;]}[::z J for [;]eR'. 
Let S: C ~ C be the corresponding map defined by 

S(x+iy)=(ax+by)+i(cx+dy) for x,yER. 

Then 

1. Sis always C -linear, that is S ( z1 + z2) = S ( z1) + S ( zJ for all zl' z2 E C and 

§(az )=aS(z)for all a E C and z E C. 

2. Sis C -linear if b = -c and d = a. 

3. Sis C -linear only if b =- c and d =a. 

4. Sis C -linear if and only if Tis the identity transformation. 

1. ~A qj('CI)Jiuf)4 #, nT 3FjW (A *A) -::t 0, Jr.!!if[ A *A q;r 3FjW ~ t 1 

2. ~ ~ (A *A) -::t 0 t, m A qj('CI)Jiuf)4 t 1 

3. ~I ~(A*A) I <n2
, m ~ i,j qi fc?v la!il < 1 tl 

4. ~ ~(A *A) = 0 #, m A ~ 3TJfZ!P t 1 

73. Let A= (ay) be an n x n complex matrix and let A • denote the conjugate transpose of A. Which of 

the following statements are necessarily true? 

1. If A is invertible, then tr(A *A) * 0, i.e., the trace of A ·A is nonzero. 

2. Iftr(A.A) * 0, then A is invertible. 

3. If I tr(A*A) I< n2
, then laiil < 1 for some i,j. 

4. If tr(A *A) = 0, then A is the zero matrix. 
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74. 1fR fop n VCfi ~ ~ #. vet V, R W VCfi (n + 1)- fiMtll ~ ~ ~I ~ 

{epe2 , ... ,en+1} V CfiT JlTF:lTf t vet T: V ~ V VC1i ~ '<'i4Frt'?UJ ~ vrr1, 2 , ... , n cti ~ 

T (e;) = ei +I 3ik T (en+ I)= 0 

1. T CfiT~~t1 
3. Tctf ~1 ~~ 

2. T ctT IJfTffr n ~I 

4. Tn =ToTo···oT (n 6/R) ~~~I 

74. Let n be a positive integer and V be an (n + 1) -dimensional vector space over R. If 

{ el' e2, ... ,en+ I} is a basis of V and T: V ~ Vis the linear transformation satisfYing 

T(ei) = e;+I fori= 1, 2, ... , nand T(en+I) = 0. 

Then 

1. trace of Tis nonzero. 

3. nullity of Tis 1. 

.. 
2. rank of T is n. 

4. Tn =ToTo··· o T (n times) is the zero map. 

75. 1fR fop A vet B n x n ctl'«fRlCh J1JC2!.6 t, rrrfiii AB = BA = 0 vet A+ B qjfii)Jfuf/4 t I frp:;:pj ~ 

CliFr-~ f!1fflr fff[ ~? 

1. IJfTffr (A) = IJfTffr (B) ~I 

3. ~(A)+~ (B)=n t1 

2. IJfTffr (A)+ IJfTffr (B)= n ~I 
4. A-B qja:tJJfuf/4 ~I 

75. Let A and B ben x n real matrices such that AB = BA = 0 and A+B is invertible. Which of the 

following are always true? 

1. rank (A) =rank (B). 
3. nullity (A)+ nullity (B)= n. 

2. rank (A) +rank (B)= n. 
4. A-B is invertible. 

7 6. 1fR fop n , ~ 2 VCfi ~ ~ vet M n { R) , n x n C/l'«ffrlcp 3fTC1J!f'i ctT ~ ~ CfiT frrffe ctrnrT 

t I 1fR fop B e M n ( R) VCfi ~ 3TJClf!i ~ vet Ji, B cti qftq-ff CfiT frrffe ctrnrr ~I 

W8 = { B1 AB : A E M n ( R)} W fctcrR' I f.'p::;:p{ ~ CfiTrr-~ 31/C/NChd: mfJ ~? 

1. W0 , Mn { R) ctf \:JWI'tf?e ~vet FcP1T W0 5: IJITffr(B) ~~ 

2. W0 , Mn ( R) qft 13WfJi~ t vet fctJfr W0 = IJITffr(B) vnfc1(Bt) t I 
3. W0 =Mn(R). 

4. W0 , Mn(R) ctfVCffi'JWI~ rrff~l 

4AH 
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76. Let n be an integer ~ 2 and let Mn ( R) denote the vector space of n x n real matrices. 

Let BE Mn ( R) be an orthogonal matrix and let B1 denote the transpose of B. Consider 
• 

W8 = { Bt AB :A E Mn ( R)}. Which of the following are necessarily true? 

1. W8 is a subspace of M n ( N) and dim W8 S: rank (B). 

2. W8 is a subspace of Mn (R) and dim W8 =rank (B) rank (B1
). 

3. W8 =Mn(R). 

4. W8 is not a subspace of Mn ( R) . 

77. 1f1'<f fcp A \[iii 5 X 5, Nit yf4~q)" ct W!.T Cffl Fcwr-wrfifrr 3TJCl[iJ t vet B \[iii c;:mT 5 X 5 3TJCl[iJ 

Wffi'lfr ~ Fvm<tfl (i, j). '""' vlilte I <; i <; j <;5 "' #!') fitw ']"fi<ti G) ~ I 10 X I 0 """!!! "' 

fiffnl'uir&6N'li'f~=~ c~(~ A;B) lal 

1. 'HJ'<fiJJCf7 C = 12/T -1 t I 2. mRoJcp C= 0 t 1 

4. C CfiT ~ 5 t I 

77. Let A be a 5 x 5 skew-symmetric matrix with entries in Nand B be the 5 x 5 symmetric 

matrix whose (i, 1 t entry is the binomial coefficient G) for I<; i <; j <; 5 . Consider the 

10 x 10 matrix, given in block form by 

c~( ~ A; B). 
Then 

1. det C = 1 or -1. 
3. trace ofC is 0. 

2. det C= 0. 

4. trace of Cis 5. 

78. 'IF'! liP A 'l'fi 3 X 3 Wffi'lfr """!!! ~ i'f7liP [X' y' I] A [ ~] ~ zy -I ~ I 'IF'! liP A "' "'"""" 

~"If{;# Fc/i ~ p t vet q =lffTfri (A)- p t I nT 

1. p = 1 2. p=2 3. q =2 4. q = 1 
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78. Suppose A is a 3 x 3 symmetric matrix such that 

Let p be the number of positive eigenvalues of A and let q =rank {A)- p. Then 

1. p=l. 2. p=2. 3. q=2. 4. q = 1. 

( Viffili /Unit- II J 

79. frFr ~ f # # cP/rr-# wh ~~Hffli/5 ~ ~ Jtl? w4T n E Z eli fM<1 z = ik W fmTT?VT ~ 
ffl ~? 

1. f(z) = anzn +an_1zn-l + · · · + a0 cg;FF eli fM<1 n~1, &cg;FF a0,a1,· ··,an E C. 

2. cg;FF aEC eli fM<1 j(z) =a sin 27Ci z t I 

3. '!fE9 b(:C qj ~ j(z) = b cos 27C (iz- Y4) t I 

4. cg;FF cEC eli fM<1 f(z) = ecz t I 

79. Which of the following functions fare entire functions and have simple zeros at z = ik for 

all keZ. 

1. f{z)=anzn+an-lzn-l+···+a0 forsome n~1 and some a0 ,a1,···,an eC. 

2. f(z) =a sin 2ni z, for some aEC. 

3. j(z) = b cos 211: (iz- Y4), for some bEC. 

4. j(z) = ecz, for some cEC. 

80. k = 1. 2. 3 ct ~ "ifl'f FcP rk = { keike: o :$; e :$; 21r} t, FrFr if ?t cP/rr-# 31Jq~4¢d: ~ ~ ? 

1 f 1 _1 P-dz=l. 1. k = 1,2,3 r:ff ftr<t- -dz = 0 t 1 2. 
2tri z 2tri z 

Yk r1 

3. -
1
- J_!_dz = 4. 4. -

1
- J_!_dz = 3. 

2tri z 2tri z 
Y2 YJ 
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80. Let Yt = {keik8
: 0 ~ B ~ 27r} fork= 1,2,3. Which ofthe following are necessarily correct? 

1 I 1 -
1
- J_!_dz = 1. 1. - -dz = 0 fork= 1,2,3. 2. 

27ri z 2Jri z 
Yt Yt 

-
1 

J.!.dz=4. 1 J1 
3. 4. - -dz=3. 

2Jri z 27!i z 
Y2 YJ 

81. D = { z e C: lzl < 1} W ~ f f[CP ~M~<il q;c;r;:r "t ff7fip f w rrffflr ~ C \ ( -<X:l, 0] # 

~t1m 

1. f :JM~ll<ild: f[CP 3ffR q;c;r;:r "t I 

2. D W f[CP ~~c'l~<il T/](?"if g W ~ "t ff7fip ~ zeD eli fB<l g(z) ,f(z) W f[CP ~ "t I 

3. D W f[CP ~~c'l~<il wc;rrr g W 3lffflfq "t ff7fip C/Nflffl<il g(z) :::::0 vet ~ zeD eli fB<l g(z) , f 
(z) W f[CP ~ "t I · 

4. D W f[CP ~~c'l~<il wc;rrr g W ~ "t ff7fip Cfi'R"Iffl<il g(z) ~ 0 vet ~ z e D eli fB<l g(z) , f 

(z) W f[CP ~ "t I 

81. Let f be an analytic ftmction defined on D = { z E C: jzl < 1} such that the range off is 

contained in the set C \ ( -ao, 0]. Then 

1. f is necessarily a constant function. 

2. there exists an analytic function g on D such that g(z) is a square root of f(z) for each 

zeD. 
3. there exists an analytic function g on D such that Re g(z) ~ 0 and g(z) is a square root of 

f(z) for each zeD . 
4. there exists an analytic function g on D such that Re g(z).$ 0 and g(z) is a square root of 

f(z) for each zeD . 

82. fcqrr ~ n c c w 1fR' FcP f: n ~ c f[CP ~~c'/~Cf} T:fiC'B t 1 1fR' FcP r > o eli fB<l 

W, = { z E C : lzl .< r} "t \fCi 1fR fcV liJ), lfflCiiT #Wcfi "t 1 f.1q # W ctf'Fr-W Jlli'Ul/<ild: rrfft e_? 

1. ~ ]JJ)t C /(0) t_ ffT cgf§ r > 1 eli fB<l ]JJ), C f(O) "t1 

2. Wct ]IJ)I C f(Q) ~ ffT ~ f > 1 eli~ ]IJ), = /(0) 

3. Wct l!D1 c f(O) ~ fiT~ r > 1 eli fBcl ]IJ), c f(O) 

4. J(n) frlcJrr t1 
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82. Let f: Q ~ <C be an analytic function on an open set Q c <C. For r > 0, let llllr = 

{zE<C: izl < r} and let liD, be its closure. Which of the following are necessarily true? 

1. If liD1 c f ( Q), then liD, c f ( Q) for some r > 1. 

2. If liD1 c f ( Q), then liD, = f ( Q) for some r > 1. 

3. If liD, c f(n), then liD, c f(n) for some r > 1. 

4. f(n) is open. 

83. 1fT'f fcii z E C qi ~ z :t; 0 qi ?mJ, f (z) = z + }:_ #I friB 7f # qtfflf 61fflT "fltr ~? 
z 

1. C I {0} w /VEP /J~c1~Cf5 ~ ~I 

2. C\{O}W/VEP~~~I 
3. f l[iJitcff "i{ITf qfr qJ'«fRJCf5 3/ef ct vcP oWI?J1Z14 .W JJktRIRm <tRffT #I 
4. C I {0} W ~ fi'iR:tT ~ C[fff Cf5T m yrr: vcP C[fff # I 

83. Let f(z)= z+}:_ for z E C with z:;; 0. Which of the following are always true? 
z 

1. f is an analytic function on C I {0} . 

2. f is a conformal map on C I {0}. 

3. f maps the unit circle to a subset of the real axis. 
4. The image of any circle in C I {0} is again a circle. 

84. vcP ~ T['Tfr/i m c5 fB<l 1fT'f fcii 'P( m) ~ qft ~ Cf5T ~ CfRffT # "ffTfip 1 ~ k ~ m vet 
1Wcfflf ~ ~ (k, m)=l#l fir friB ~ 7f # ctft;r-# 3M~4¢d: Wfft "t? 

1. R ~ ~ n <5 fB<l qJ(n), n Cf5T fcNruR <tRffT "t 1 

2. ~~~a q n c5 fB<l rp(an -1) cpJn ~ <tRffT ~I 

3. ?fJft EFfTfi17li ~ a Cf n ¢ ff;rlt, rp (an - 1) qfr n ~ CfRflT t rrfip 1Wrfflf rflfRl 'JflljfCfi 

(a, n)=l -gl1 

4. ~ ~ ~ a q n c5 ~ rp( an -1) qfr a ~ <tRffT # "ffTfip ~ Wf1fFll ~ 

(a, n)=1 -gJ I 

84. For a positive integer m, let qJ(m) denote the number of integers k such that 1 ~ k ~ m and 
GCD(k, m)=1. Then which of the following statements are necessarily true? 

1. qJ(n) divides n for every positive integer n. 

2. n divides rp( an -1) for all positive integers a and n. 

.4J. 
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3. n divides 1P( an -1) for all positive integers a and n such that GCD(a, n)=l. 

4. a divides. tp (an -1) for all positive integers a and n such that GCD( a, n )= 1. 

An Cfi ?Pit p-fr& i:J4'H?Ji'il4f Cfi 'Htni<"'l"t CfiT ~ CRffT i atR TfR frl> Kp,~~'Up.n # fr1fiffr An Cfi 

\Nffji'i/4 CfiT ~ CRffT i I lfR frl> IK p,n I, K p,n qft cffrft CfiT ~ CRffT "t I rtT 

4. IK3,51 = 30. 

85. For a positive integer n ~ 4 and a prime numper p ~n, let U p.n denote the union of all p-Sylow 

subgroups of the alternating group An on n letters. Also let K denote the subgroup of An p,n 

generated by U p.n, and let IK p.n I denote the order of K p,n . Then 

86. TfR frl> f:Fflr1f?li ~ n c5 tAzl, fn (X) = Xn-l + Xn-2 + · · · + X + 1 i I rtT 

1. ~ f:Fflr1f?li ~ n c5 fWI Q [X] it fn (X) I[Cii 3/C'f 'ifh '?uf/4 ~ i I 

2. ~ JfJ1T\JlJ 3fq} p Cfi fWI Q[ X] it fp (X) I[Cii 3/C'f~Cf)'?ufl4 ~ i I 

3. ~ 3fJTT\RJ 3Tcff p f[E/ ~ f:FfTfifCfi ~ e qi fWJ Q [X] it j e (X) I[Cii 3kt~Cf)'?0fJ4 ~ i I 
p 

4. ~ 3fJTT\RJ 3TcP p f[Ei ~ f:RTflfCfJ ~ e Cfi fWI Q[ X] it JP ( xP e-•) I[Cii 3/C'f~Cf)'?ufl4 ~ fr I 

86. For a positive integer n, let fn (X) = Xn-I + Xn-2 +···+X+ 1. Then 

1. fn ( x) is an irreducible polynomial in Q [ x] for every positive integer n. 
2. fP ( x) is an irreducible polynomial in Q [ x] for every prime number p. 

3. f e ( x) is an irreducible polynomial in Q[ x] for every prime number p and every 
p 

positive integer e. 

4. fP ( xP e-• ) is an irreducible polynomial in Q [ x] for every prime number p and every 

positive integer e. 

S/75 POK/12-4AH-10 
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1. a JMT\ill ~ 1 2. a 31c>t~<tJ'<ufJ4 ~ 1 

3. R f[Cii ~ ljVJrt?Ji<Srt J1tff rtif ~I 4. R f[Cii ~olfrt'J4 J1tff ruff ~I 

87. Consider the ring R=Z[ .J=5]={a+b.J=5:a,beZ} and the element a=3+f-5 of R. 

Then 

1. a is prime. 2. a is irreducible. 

3. R is not a unique factorization domain. 4. R is not an integral domain. 

88. ~ f(x)=x 4 -x3 +14x2 +5x+16 w Fcfflr?1 3/hr f[Cii JMT\ill 3fr/i p ct ~ 1ff't FcP WP, p 

3fCfllCf ~ f[Cii tfi?r CfJT ~ CfRffT ~I f.1i:;:r 7f # Cf7trr # "ff1fflr ~ t? 

1. f cit fF 3 7f ~ ct mw. f[Cii ~ 1fFfff ~ ~ rF 3 7f ctirt 1Jff ruff t 1 

2. f cit fF 3 7f ~ ct ~ f[Cii ~ '1fRff sv; w fF 3 w ~ f&rm1T IJ Vfrt'<Sfos}" CfJT IJ OJrtl/7c>t ~ 1 

3. j"lPT F1 7f ~ cff ~ r:;cP ~ ~ SV, \H1CfJT F7 W ViFi ~ 3/C'f~CfJ'<!Vf/4 ~ fr I 

4. f, z w ~ (ffEmfr ~ CfJT IJOfrtl/}(>f ~I 

88. Consider the polynomial f( x) = x4
- x3 + 14x2 + 5x + 16. Also for a prime number p, let YFp 

denote the field withp elements. Which ofthe following are always true? 

1. Considering fas a polynomial with coefficients in fF3, it has no roots in fF3• 

2. Considering fas a polynomial with coefficients in lF3, it is a product of two irreducible 

factors of degree 2 over lF3 . 

3. Considering fas a polynomial with coefficients in fF7, it has an irreducible factor of degree 3 

' 
over lF7• 

4. f is a product of two polynomials of degree 2 over Z. 

89. '[<5 """""' 'f'l/o> m <t fi'rit 'fl"' Iii> a. <Wfll ( Q [ x \ <t fiR Jl'mill 1 ~01/•li'llif oft <i<m <til 
xm-1 

~ Cff?ffT t I aT 

2. a4 = 3. 3. as= 2. 4. as= 3. 
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89. For a positive integer m, let a. denote the number of distinct prime ideals of the ring ( Q( x]). 
xm -1 

Then 

2. a4 = 3. 3. as= 2. 4. as= 3. 

90. TfA Fc/i R w r ~ t ~ ~ Jirr?lc;r [ a,b ), -oo < a < b < oo, f[ifi 3lTElT? 6FT& i 1 TfA Fc/i 

R w u f[ifi ~ t rrrfipu ~ r I nT 

1. "llT nT u = r ,;:rtf nT u ~ ~ t 1 

2. ~ lfiW #, ~ X f-? -x, 0' cff ~ 'fifrff t, nT 0' ~ ~ t I 
3. ~ lfiW #, ~ Xf--?-X, 0' cff ~ "ff&(ffT t_ nT 0' ~ ~ t/ 
4. ~ \1iW #, ~ x8lxi,u ct ~ "ff&fffT t, nT u ~ ~ tt 

90. Let r be the topology on R for which the intervals [a,b), -oo <a< b < oo, form a base. Let 

u be a topology on R such that u ~ r . Then 

1. either u = r or u is the discrete topology. 

2. if, moreover, the map x f-? -x is continuous for u, then u is the discrete topology. 

3. if, moreover, the map x f-? -x is a homeomorphism for u, then u is the discrete topology. 

4. if, moreover, the map x f--?1 xI is a homeomorphism for u, then u is the discrete topology. 

( ~!Unit- III ] 

91. JW/}(>f ft4Jcp'(UJ 

: =60(l)11s; X >0 

y(O) = 0 

1. CfiT f[ifi ~ &r t I 
3 . CfiT rflt &!" rrtff t I 

91. The differential equation 

: =60(l)11s; X >0 

y(O) = 0 

has 

2. ct ~&!"it 
4. ct JFifr ~ 1[ &!"it 
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2. two solutions. 
4. infinite number of solutions. 

d2y I 

92. J{C[Cfi(f '?"f4JCbM dx 2 =f(x); xE(O,l) y(O) = y(l) = 0 C/5T &>r y(x)= Jc(x,~)f(~)d~ "# 

~ VfTfTT fr. vrtff 

92. The solution of the differential equation 

d2 .. 
-f=f(x); xE(O,l) 
dx 

y(O) = y(l) = 0 

is given by 
I 

y(x)= fc(_x.~)t(nd~ 
0 

where 

1. u(x,t)=-e-1
• 

3. u(x,t)=e-x +e-1
• 

0 

{
x2 (~ -1); x5~ 

2. G(x,~)= 2 ( ) • 
~ x-1 ;x>~ 

{sinx(~ -1); x5~ 
4. G(x,~)= ( ) . 

sin~ x-1 ; x>~ 

( ) _{sin x ( ~ -1); x 5: ~ 
4. G x,c; - ( ) . 

sin~ x -1 ; x > ~ 

2. u(x,t)=e-xe-1
• 

4. u(x,t)=x-e-t. 

4J 

www.examrace.com



\H 

41 

93. A bounded solution to the partial differential equation 

lS 

1. u(x,t)=-e-1
• 

3. u(x,t)=e-x +e-1
• 

1. u(x,t)= f(ex-21 )+ g(x+2t). 

3. u(x,t)= f(2x-4t)+ g(x+ 2t). 

2. u(x,t)=e-xe-1
• 

4. u(x,t)=x-e-1
• 

2. u(x,t)= f(x 2 -4t2 )+g(x2 +4t2
). 

4. u(x,t)= f(2x-t)+ g(2x+t). 

94. If u (x, t) satisfy the partial differential equation 
,· 

8
2
u =4 8

2
u 

8t2 8x2 

then u ( x, t) can be of the form 

1. u(x,t)=f(ex-zt)+g(x+2t). 

3. u(x,t)= f(2x-4t)+ g(x+2t). 

2. u ( x, t) = f ( x2 
- 4t2

) + g ( x2 + 4t2
). 

4. u(x,t)= f(2x-t)+ g(2x+t). 

Where f and g are non-trivial smooth functions. 

95. "1ffr1 fcli f 3ifmc;r [0, 1] "# \RifT W \fCfi ?ifnr ~ ~ vcf !J"f'<I~Rft Xn + 1 = f (x,J W fct-ErR' I f.rT:<1 if "# 

ctif;:r-ctif;:r ~ f r/i ~ I[Cfi f.1w ~ >RfF7 <PM? 

1. f(x)=x 2 I 4. 

3. f(x)=x2 116. 

2. f ( x) = x2 I 8 . 

4. f(x)=x 2 132. 

95. Let fbe a continuous map from the interval [ 0, 1] into itself and consider the iteration 

Xn+J = f(x,J. 

,Which of the following maps will yield a fixed point for f ? 

S/75 POK/12-4AH-11 
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1. f ( x) = x2 I 4 . 

3. f(x)=x 2 116. 

Y,+l - Y, 
h 

.fo=l 

A.Y,.; n ~~ 

1. Y1 VCfi il§4cfJ4 fff"1CtJc!'JCtJ'? 01 #I 
3. Y1 V<tJ ActJ}ulf'ikf)q rpc;pr =meP.4=cp=-=~c!)fhcp='<=ul 61 

96. Consider the ordinary differential equation 

dy =A.y· t>O 
dt ' 

y(O)~l, 

and the Euler scheme with step size h 

h 
.fo=1 

A.Y,.; n ~~ 

42 

2. f(x)=x 2 /8. 

4. f(x)=x 2 /32. 

2. YI VCfi q#lfq- rpc;pf ffACtJc!'JCtJ'?UJ t I 
4. YI 3Fiff ~ cpf {f)"fcp'(U] t I 

; 

Which of the following are necessarily true for Y1 which approximates Y (h) = e»r ? 

1. Y1 is a polynomial approximation. 
2. Y1 is a rational function approximation. 
3. Y1 is a trigonometric function approximation. 
4. Y1 is a truncation of infinite series. 

b 

97. ~ J= JF(x,y,y')dxw ~ \if6'f ~ rpc;pry(x) ct ~ F(x,y,y')=(l+/)!y' 2 't 
a 

1. y(x) =A sin(x). 

3. y(x) =A sinh(Ax +B).. 

2. y(x) =A sinh(x) + B cosh(x). 

4. y(x) =A sin(x) + B cos(x). 
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b 

J= jF(~,y,y')dx 
a 

where F(x,y,y')=(l+y2 )!y'2 

43 

for admissible functions y(x). Which of the following are extremals for J? 

1. y(x) =A sin(x). 2. y(x) =A sinh(x) + B cosh(x). 

3. y(x) =A sinh(Ax +B). 4. y(x) =A sin(x) + B cos(x). 

98. rrr#i1cii ~ ~ 
d2 
~+y=O·x>O· 
dx2 ' ' 

y(O)=l, 

y'(O)=O, 

~ ~ 'HJf/CJjC'f ft4Jcp'?Uf cff gC"l/117'1 t : 

X X 

1. .Y'(x)=l+ J(t-x)y(t)dt. 2. y(x)=l+ J(t+x)y(t)dt. 
0 0 

X X 

3. y { x) = 1 + J xty ( t) dt . 4. y(x)=l+ j(x-t)y(t)dt. 
0 0 

98. The initial value problem 

d2 
~+y=O· x>O 
dx2 ' 

y(O)=l, 

y'(O)=O, 

is equivalent to the Volterra integral equation 

X X 

1. y(x)=I+ J(t-x)y(t)dt. 2. y(x)=l+ J(t+x)y(t)dt. 
0 0 

X X 

3. y(x)=I+ Jxty(t)dt. 4. y(x)=l+ j(x-t)y(t)dt. 
0 0 
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I 

99. ~ 'H4J<P'?UJ '7-'(x)-A- Jcos[n-(x-t)]'P(t)dt= l(x) 
-I 

1. CfJT, "WI f (X)= X ~ A =t; 1 cff fc1cl f{Clf 3fiRf EJC1 #I 

2. em "WI f ( x) = 1 ES A-:1= 1 cti ~ <Ptt &r rrtff -gJor 1 

3. "WI l(x)=x ES A-=1 cti ~ ctW &r rrtff -glorf 

4. "WI f(x)=l ES A=l cti fA<JJFifr "fkfm # &r "tt 

99. The integral equation 

I 

qJ (X) - A f cos [ 7r (X - t)] qJ ( t) dt = f (X) 
-I 

has 

1. a unique solution for. tft:l when f(x)=x. 

2. no solution for A;t;l when f{x)=l. 

3. no solution for A-=1 when l(x )=x. 

4. infinite number of solutions for A,= 1 when I { x) = 1 . 

100. "1f1'1 FcP f ( u) = u3 
- u -1 61 

1. ~ 3lTfR u(o) = 1.5 w m cwt w4J<P'?UJ u = g(u) CfiT f.1lla ~ !J1'<71_m ctmfr 6 

UJE.'i g ( u) = u 3 
- 1 3TfiR:rf?rr -glor 6t 

2. ~ 3fT1Jrf u(o) = 1. 5 "# ~ CfJ'?Ct w4J<P'?UJ u = g ( u) <Pt f.mrr ~ !Jrt'<l?fm <PWfT 6 

UJE.'i g ( u) = ~ 1 + u3 3TfiR:rf?rr -g7or 61 

3. ~u* w4J<P'?UJ f(u)=O "ctir1Jff6cru*>1, wru*w4J<P'?UJ u=g(u) CfJT~f.mn 

~6! 

4. 1 ( u) = o CfJT 1ff' 1 3tR 2 cti "4ffl # 6t 

100. Let I ( u) = u3 
- u -1. 

1. Starting with the initial guess u(o) = 1. 5, the fixed point iterates of the equation 

u = g(u ), where g( u) = u3 -1 converge. 

2. Starting with the initial guess u(o) = 1.5, the fixed point iterates of the equation 

u = g (u ), where g(u) = ~1 +u3 converge. 

4i 
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3. If u * is a root of the equation f ( u) = 0 and u * > 1, then u * is a stable fixed point 

of the equationu = g( u). 
4. f ( u) = 0 has a root between 1 and 2. 

101. ~ [0, 1] 1f e' rff 1fTif CffT qRcJ;c>f"fl CffR rff ~ t1 = 0, t2 = 0. 5 3i'ff t3 = 1 CffT 'fl?Ff ctR I 1fTif 

~ p VCfi f&Fnrft ~ t lifT e1 
CffT ~ CffW ~ 3l21fn p ( ti) = /i, i = 1, 2, 3. ('f6{ 

1. ~p, CfJF.P ¥ ~ f&Fmft ~ ~.~.~ rt ~ ~(t)+e112~(t)+e~(t) w:r 1/' ~ 
VfT WCPrTT t I 

2. ~ ~ p, 11 (t)+e112~ (t)+e~(t) r5 ?fiT:f"lf ~ VfTffT t, liiN 11.~, aiR~ ~ t 
('f6{ 4, L2 , atR ~ Fctftf75C w:r # frMffffl ~I 

3. ~~p, 4(t)+e112~(t)+e~(t),ctw:r1f~VfTffre('f6{~,~. liT~ 1/'#"f[i!J 
wmrtfT ~ 61 

4. ~ p Fctftf75C ?W # frMffffl t I 

101. To compute the value of e1 in the interval [0, 1 ], pick t1 = 0, t2 = 0. 5 and t3 = 1. Let p be 

the qpadratic polynomial that interpolates e1
, that is, p(ti) = e1

;, i = 1,2,3. Then 

1. the polynomial p can be written in the form 11 (t) + e112 ~ (t) + e~ (t) for some 

choice of quadratic polynomials ~.~.~. 

2. ifthepolynomialpiswrittenintheform 4(t)+e112~(t)+e.f.:3(t), where~.~ and 

~ are polynomials, ~en 11,~, and~ are uniquely determined. 

·3. ifpiswrittenintheform 4(t)+e112~(t)+e.f.:3(t), thenoneof ~.~,or !.:3 must 

be linear. 
4. the polynomial p is uniquely determined. 

2. ~ CffT CJ7f I 
4. ~ ~ T[fi 31Wr rff j UJ<fqJcrt CffT CljfW1f I 

102. The energy of a pendulum executing small oscillations in a Cartesian coordinate system is 
proportional to 

1. square of the amplitude. 
3. its mass. 

sns POKJ12-4AH-12 

2. square of the frequency . 
4. inverse of the product of mass, frequency and amplitude. 
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( ViRf/Unit- IV J 

103. 1fT'f ~ {X,: n ~ 0} vet X m1fRl uJ!4iPdl "ff1ffiC i; rrtNrfiffl 4/~fiecp rR ~ I W 7ft 1fl'f ~X, 

w4't 31'7/i Oflf'fiP ~ vet uri!f o ::; p ::; 1 t, X, o 4T 1 w ~ jf)ITW: YlfrliPadJ p vet 1 - p ?t WTf!l <fflr "t 1 

· f.'rq Cf5i!FfT i; # Cff'R-# 3/Wt4¢d: ?'ffft ~ ? 

1. . ~ p = 0 "t vet X, , 6/Crr i; X w JTfiR:rfffl "fflr t, aT Xn YlfrliPdl i; X w JTfiR:rfffl "fflr "t I 
2. ~ p = 1 t vet X,, m i; X w ~ "fflr t, aT Xn Ylf4iPdl i; X w 3lfi'fflfffl "fflr t I 
3. ~ 0 <p < 1 "t vet X,,~ i; X qy JTfiR:rfffl ~ t, aT Xn YlfrliPdl i; X qy ~ ~ "t1 

4. ~ Xn YlfrliPdl i; X qy ~ ~ t, aT Xn YTll: f.'rftw ffl #X qy JTfiR:rfffl "fflT "tl 

103. Let {X,: n ~ 0} and X be random variables defined on a common probability space. Further 

assume that X,'s are nonnegative and X takes values 0 and 1 with probability p and 1 - p 

respectively, where 0 :Sp :5 1. Which of the following statements are necessarily true? 

1. Ifp = 0 and X, converges toXin distribution, then X, converges toXin probability. 

2. If p = 1 and X, converges to X in distribution, then X,. converges to X in probability. 

3. If 0 < p < 1 and .X,. converges to X in distribution, then .X,. converges to X in probability. 

4. If X, converges to X in probability, then X, converges to X almost surely. 

104. 1fT'f ~X~ (11,~)-q}- WTf!l CfiJ \[iff tffcrq 4/~fiecp rR "t1 k qj- frRr/fcffrr ~/1jflit W 

P(X=k) 13'i:tldl#<tjd ~ "t? 

1. k= 2. 2. k=3. 3. k=4. 4. k=5. 

1. k= 2. 2. k=3. 3. k=4. 4. k=5. 

105. 1fT'f ~X, Y, Z, N(O,l) (lfJrfCli R'?tfi1Fi!l) ?t WTf!l ?t ~ 4/~fiecp rR ~I 1fT'f fcli f:R ~ R ~ 

x~Ot, aT f(x)=1# vet ~x<O"t. aT f(x)=-1# ~ "t1 1fT'f FcP U, V, W, 

U=IXI·f(Y), V=IYI·f(X), W=IZI·f(X) #~~I aT 

1. U vet V N(0,1) m ?t WTf!l ~ ~ 1 

3. V vet W N(0,1) m cf WTf!l ~ ~ 1 
2. U vet W N(0,1) 6/Crr ?t WTf!l ~~I 

4. U, Vvet W~ 47~fiecp rR ~I 
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105. X, Y, Z are independent random variables with N(O,l) (standard normal) distribution. Let 
f:R~R bedefinedbyf(x)=l,if x~O and f(x)=-l,if x<O. LetU, V, Wbedefined 

by U=IXI·/(Y), V=IYI·f(X), W=IZI·f(X). Then 

1. U and V are independent each having a N(O, 1) distribution. 
2. U and Ware independent each having N(O,l) distribution. 
3. V and Ware independent each having N(O, 1) distribution. 
4. U, V and Ware independent random variables. 

106. ~{a, b, c, d} # JTeR ~ ~ YRiilflld ~ m fitiit \ifTff t: 'fRTlT n 1/' I[Cff JTeR CfiT 
ffl;f -¢ ~ 'fRTlT ( n + 1 )lh 1/' I[Cff <;!Wf JTeR ~ rfTrfT 1/' # WfFf utflJC/Jdl 113 -¢ mw YRiilflld friRrr 

VfTffT ~I 1'fTif FcP Xn. 'fRTlT n 1f 'fllR fitiit 7f7l JTeR CfiT ~ ctmrr ~I 1fTClifq ~ Xn -¢ ft;rli frFr 
1/' # cttJrt-# 3114!/l/C/Jd: WEft t ? 

1. P [Xn =a], 1/3 w Jrfiifrftfnwrr ~ 1 
2. P [Xn = b], 1/4 w 31fifflfffl fflr ~I 

1 
3. c -¢ ~ lifTif C/iT 1fT'aJ 3f3Wcf - W 31fifflfffl fflr ~I 

4 
4. ~ ~ 31C'f~CIJ'i'ufl4 <'~if ~I 

106. One ~,hooses letters with replacement from the set {a, b, c, d} as follows: 

After one letter is observed at step n, in (n + 1)1
h step another letter will be chosen from the other 

three with equal probability 113. Let Xn denote the letter chosen at the nth step. Which of the 
following are necessarily true for the Markov chain Xn? 

1. P [X,. = a] converges to 1/3. 
2. P [Xn = b] converges to 1/4. 

3. The average proportion. of times c is observed converges to _!_ . 
4 

4. The chain is not irreducible. 

107. ~ ~ {0, 1} W 'i'iiP1fur YtfllCIJdl 3lJCW P -¢ mw -¢ I[Cff 1fTClifq ~ {Xn : n ~ 0} W 

fcti/R' I frFr ~ 1/' # ctftrr-# 31/CJ!Il/C/Jd: WEft t ? 

1. ow P=(~ 
w f.rJk "!I 

2. ow P= (~ 
ERTfl1cfi ~I 
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= P-- (1102 1112J ~ 3 • V/ ~ C, lim PV [ xn = 0] ~ cifc;:r v ct fi!J#t 'J[t 'f{l(rf ct ~ 
n-->«> 

3lftmq rrtf fflffT I 

4. \J/6{ P = (
112 1 

/ 
2J fr_ lim Pv [X n = 0] CfJT 67fflr 31ffflrq WffT fr. Wg ~ cifc;:r V cff 

1 0 n-->oo 

CfiFP 'EflPif cff fWJ ~ m- "ffCPffT t I 

107. Consider a Markov chain {Xn : n ;::::: 0} on the state space {0, 1} with transition probability 

matrix P. Which of the following statements are necessarily true? 

1. When P =( 1 
OJ, lim Pv [ Xn = i] converges for i = 0, 1, but the limits depend on the 

0 1 n-->oo 

initial distribution v. 

2. When p = (
0 1 J' limP. [ xn = 1] exists and is positive for all choices of the initial 
1 0 n-->«> 

distribution v. 

(
112 

3. When P= 
0 

112] , limP., [Xn =0] does not exist for any choice of the initial 
1 n-->oo 

distribution v. 

(
112 

4. When P= 
1 

1/2J , limP, [X n = 0] always exists, but may be 0 for some 
0 n-->oo 

choice of the initial distribution v. 

108. "l'fl'7 fcp XI rrm x2 ~ ~ 21/~WCtJ FR e urg'f XI~ f&1K (m,t) & x2 ~ f&1K (n,t), m::#n t I 

f.p:<'pf w cfftrr w f5lfflT "fliT ~ ? 

1. 2X1 + 3Xz ~ fffrw (2m+3n,f). 

2. Xz-XI +m~ f&1K (m+n,t). 

3. (X1+ X2) rrrrff ffl ct ~ X2 CfJT ~ 6iCrr 57$'41!/f;tiJfil(fiCtJ #I 

4. X1 - Xz CtJT cifc;:r 0 cff qBT fWfi wrfifrr #I 

108. Let X1 and Xz be two independent random variables with X1~ binomial { m, t) and X2 ~binomial 

{ n, t), m :t:- n . Which of the following are always true? 

4AI-
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1. 2X1 + 3X2 - binomial (2m+3n,y). 

2. X2 -XI+ tn- binomial (m+n,t). 
3. Conditional distribution of X2 given (X1+ Xi) is hypergeometric. 
4. Distribution of X 1 - X2 is symmetric about 0. 

109. 1fFf Fcii X~> Xz, ... ,Xn, (n 2 3)% m ~ (B- 5, B- 3) "# fi1cAA;rr% 4/ij_fftJCf) ~it 1fFf 
fcii X (I) lfCi X (nl JPTm: ~ cff ~ ff€TT "lfiJff17T 1ffrf q;'r ~ ctmr ~I rfr f.1kf # "# "CffB "# 
~mfr~? 

1. (X(I),X(n)), Be#~~:~ it 
3. Xcn)+ 3, B c# ~ 3FffoRfr it 

2. X I +X 2 - 2 X 3 f[Cfi ~ yfdc;¥fiil i I 

4. Xo>+ 5, ect ~ 31FciMT tt 

109. Let X~. X 2 , .•• .Xn, (n 2 3) be a random sample from uniform (B- 5, B- 3). Let 

X (I) and X (n) denote the smallest and largest of the sample values. Then which of the following 

are always true? 

1. (X (I)• X<n>) is complete sufficient for B. 
3. X (n) + 3 is unbiased for B. 

2. X 1 +X 2 - 2 X 3 is an ancillary statistic. 

4. X (I>+ 5 is consistent for B. 

11 0. 1fFf Fcii X- T:CJR# (B), B (/if fJ!{ ~ ~ log,,2 c# "fflW iN Uldl¥! t, vel EJTf.1 fJ'i(1rf ~ (/if qif t I 
rfr f.!JFr i; "# C!fB-"# 31/C/~2/Cf)d: mfr ~? 

2. fJ!{% ~ fJ!{ t I 
4. B (/if Wvr ~ X +Itt 

2 

110. Let X- Poisson ( fJ), the prior distribution of B be exponential with median lo&2 and the 
·loss function be squared error. Then which of the following are necessarily true? 

1. The posterior distribution is Gamma. 2. The prior is a conjugate prior. 

. . (x+l)log 2 
3. The postenor mean lS e . 

1 + loge2 
h B . f n. X +1 

4. T e ayes estrmator o u IS --. 
2 
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3. q 1 + q2 CffT \[Cfi TfUl rJiTI-Cflf 6/Crr 't I 

50 

2. q2 CffT \fCfi TfUl Cfff!-Cflf 6/Crr 't I 
4. ql (f21J q2 ~ 'tl 

111. LetX1,X2 andX3 be independent withX1- N(l, 1), X2- N(-1, 1) and X3- N(O, 1). Let 

Then which ofthe following statements are always true? 

1. q1 has a central chi-square distribution. 
2. q2 has a central chi-sq~are distribution. 
3. q1 + q2 has a central chi-square distribution. 
4. q1 and q2 are independent. 

112. ~ tcWif ¢ \[Cfi crc1 ¢ ~ (lilT Fiit 1{ ~ IJflrfT t) ~ 6 vet t ~ 0, A.> 0 ¢ ~ f 
(t) = A.2te -)J FFffCT ¢ ?'m!l ~ ~ "t I ~ <rc1 # \fCfi tmT ctt Wtwr ctfT liiTfft "t & lf6 chw 
IJflrfT t FcP erg- rtR Fit 6fT<: frNc;r -mtr t, \if6IFcp \[Cfi r;:mr tmr err w ffCP fiRr rNt RJ!jjc>td/ ct ?'m!l 

~ lffTfft t I FFr ~ # # cttfrr-# 317C/~2JC/5d: wtJ' 6? 

1. <rg'f ~ &\5-crvfrr CJtrr II C/57 t I 

3. A. C/5T iJ'i5fKf1f ~ JlTCffC'{ 2 t I 
2. A. ctfT ~ A.2(1+3A.)e-5

" ctfT 3lJCfTff # 't I 

4. _!_ CffT iJ'i5fKf1f ~ JlTCffC'{ 2 #I 
2 

112. The lifetimes (measured in hours) of a batch of lithium batteries are independent and 

identically distributed with density f(t) = l.?te-AI, t;::: 0,}.., > 0. One battery from this batch 

is put to test and is observed to fail after 3 hours, while another battery is observed for 2 
hours with no failure. Which ofthe following statements are necessarily correct? 

1. The censoring involved here is of type II. 
2. The likelihood for}.., is proportional to l 2(1+3l)e-sA.. 

3. The maximum likelihood estimate of}.., is 2 . 

4. The maximum likelihood estimate of _!_is 2. 
}.., 
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1. Y cff X W ?flfT1JfllUT cff ~ cff VfRTlT ?f17R "ffl" -!I 
2. Y Clff X vet X w ?flfT1JfllUT J/T#irrr CfRet ~ 6/S-~ CfTf R2

, YC!ff q}q-c;r X w 
?flfT1JfllUT 3/fflWr ctRct ~ ~ # ?R m-~ mmr 1 

3. YeN X vet X w ?flfT1JfllUT JIRivrrr CfRet ~ ~ R2
, YC!ff q}q-c;r X w ?flfT1JfllUT 

J/T#irrr CfRCt ~ ~ # ?R m-~ mmr 1 

4. Y eN X vet X w ?flfT1JfllUT CfRCt ~ ?flfT1JfllUT -prrtcP CfiT VfRTlT. YC!ff ~ X w 
?flfT1JfllUT JIRivrrr "ifRCt ~ ~ # JTfW!i #I 

113. In the linear regression fit involving independent and identically distributed pairs of 
observations of a response variable (Y) and an explanatory variable (X), indicate which of 
the following statements are necessarily correct? 

1. The residuals ofthe regression of Y onXhave the same variance. 
2. The multiple R2 computed from the regression fit of Yon X and X cannot be 

smaller than that computed from the regression fit of Yon X alone. 
3. The adjusted R2 computed from the regression fit of Yon X and X cannot be 

smaller than that computed from the regression fit of Yon X alone. 
4. The variance of the estimated regression coefficient of X: computed from the 

regression of Yon X and X is larger than that computed from the regression of Yon 
X alone. 

114. ~--rrffRrirr E (f) =X J! W fifflT?, IJiif [ n >feTulT <PT ?1fffl 6; & f! n rrFElC# <PT vcP ?1fffl #I 

~~X ct (i,j) cif 3TiJllCT ~~"if#: l+ij +Pf, 1::; i, j::; n 1 nt f! ~ f&<I 

~ m- wrliffT t : 

1. n= 20. 2. n=3. 3. n=IO. 4. n= 50. 

114 •. Consider a linear model E (f)= X f! where [ is the vector of n observations and f! is the 

vector of n parameters. The (i,jt element of the design matrix X is of the form: 

1 + ij + i2
/, 1::; i, j ::; n. Then f3 is estimable for 

1. n = 20. 2. n=3. 3. n= 10. 4. n= 50. 

115. vcP 4gfim 3Pl"f ?!i6 ~ ~ JTTfWf v, b, r, k, A. -! f.tq # # FcfFf ~ WjU/21)" ct "fiT2! 

CfJJfT 3lfmrq ~ WffJ? 

1. v = 11, b = 22, r = 6, k = 3, A= 1. 
3. v=7,b=7,r=4,k=4,A=2. 

2. v = 21, b = 4, r = 4, k = 21, A= 4. 
4. v=7,b=7,r=3,k=3,A.=l. 
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115. For which of the following set of values will a Balanced Incomplete Block design with 

parameters v, b, r, k, A not exist? 

1. v = 11, b = 22, r = 6, k = 3, A= 1. 

3. v=7,b=7,r=4,k=4,A=2. 

Block 1: I 1 a b c I 

1. ~r;mrcrA ~tl 

2. v=2l,b=4,r=4,k=2l,A=4. 
4. v=7,b=7,r=3,k=3,A=l. 

Block 2: j ab ac be abc I 

2. ~r;mrcrB ~tl 

3. 3{;-q);;qff/Jml)" ?rJfT AB, BC, AC ~ ~I 4. 31.-.q);;qff/Jm ABC ~ t I 

116. Consider a 23 factorial design laid out in 2 blocks, each of size 4, as follows 

Block 1: I 1 a b c I Block 2: I ab ac be abc I 
Here the treatment combinations are written in Yates' notation. Then which of the 

following are always true? 

1. Main effect A is confounded. 
3. Interactions AB, BC, AC are all unconfounded. 

2. Main effect B is unconfounded. 
4. Interaction ABC is confounded. 

117. 1fT# fcp , N (~'I:) 1fTEZJ ~ ~ f[Ci ~ 3TTCl{.O I: ct ~ ct \[iff ~ JNI/If!;;q 6/'Crr qff ~ 

ZfRffT ~ I f.1q ~ "if -# ~ ?17ft ~ ? 

1. N(tti,L1 ) f[Ci N(~2 ,L:2 ) ct 3flTRf CfiT tiif ctJ!TiPi!Cfi, \[iff ~ "¥f' cflffcpi!ufJ4 ~ ct ~ 

rpc;rry Cfff ~ CfiT 'HifiRt:C ZfRffT t 1 

2. 1!11f~4l N(8,L:) rrcf N(~2 ):) cff 3flTRf cff tiif cJJ!TiPi!Cf} cff g,cf•flcpi!UJ ctf't JIJftlcpdJ, 1!11f~4l 

N ( 2 8, 21:) f[Ci N ( 2 6, 21:) ct 3flTRf ct tiif Cl•ffiPi!Cfi -# 3lff/q; ~ 1 

3. \jf6f 8 rrci ~2 m t, N ( 8 ,I) rrci N ( ~2 ,I) ct 3flTRf CfiT ~ ~ CI•!TiPi!¢, lifT c;B! 

1!11f~4t-# ufdctfffrt ~ w 3TTfJTfffl ~ cffcrc;r W!a u1ftW 1f7FZIT ct ~ ~ w f.'f'Jk ~ 1 

4. N{l,O) rrci N(10,4) ct JlTlRf CfiT ~ cf'ffiP'<cti, ~ ~ cii CfiT ~ wrte -# ¥. £27 
wr # Cf7ftc1[rr C!Rw 1 , 
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117. Let N(t~, ~)denote the multivariate nonnal distribution with mean vector ,u and 
dispersion m~trix ~ . Which of the following are correct? 

1. The Bayes classifier between N ( t'r, ~,) and N ( t'z, ~2 ) consists of comparing a 
linear function of the classifiable vector with a threshold. 

2. The misclassification probability of the Bayes classifier between the populations 
N ( ,:t" ~) and N ( ,:t2 , L) is more than that of the Bayes classifier between the 

populations N(2~,2~) and N(2tJ2 ,2~). 
3. When ~ and t'z are unknown, the maximum likelihood classifier between 

N (~,I) and N ( ~2 ,I), based on sampled data from the two populations, 
depends on the data only through the respective sample means. 

4. The Bayes classifier between N (I, 0) and N (10,4) would classify the data point 2 as 
belonging to the first population. 

118. litrt'Hh47 #50 CflHCfi ClJfr!rr 4J~fi&CtJ ~ #. ~ #cR vet rffr!w-clfm' eli -4Trr eli ~ eli 3/f2IlFf 
~ ¥ \if""!& t I ~ 50 czrfrJfmf eli ~ IWr ( i) "CfllT 3lJTJ #rWc /~ rfTct fr? " ( ii) "CfllT 3lJTJ 
~-::ffl N ~ "!? " eli ~ f.rq 2 x 2 ~ qff JW ~ \if""!& "! I 

LnngCancer 

Yes No 

Yes 15 5 

No 10 20 

aT f.1q ~## ~ 5%~ eli~ w mf[ "!? 
( f2lfrf ~ : CfiT/-Cf1f ~ eli 95 cff J!/rldlfctl 3.841 ~ "Wl fCJrt?idl ctff cp)f2- 1 ~) 

1. ~-~vet~-#cR~~#~frl 
2. rffr!w-~ vet riWclf-#cR ~ fr I 
3. ~-#cR Cf"iR crrc? vet r:r Cf"iR cn<f rtlflfrc4t 7f ~-~ # ~ &JFclrt4t qff 

3fTlJff Wl2fcp ~ # fi1;:;r ~I 
4. ~-~ # ~ vet "if ~ &Jfclrt4t qft 'tf'tf?c4t 1[ ~v:fq.r ffl qrc;ff qft 

3fTlJfT ~ ~ # foR t I 

118. To study the relationship between smoking and lung cancer, 50 adult individuals are 
randomly selected from the population. For these 50 individuals, the responses to the 
questions (i) "Do you smoke?" (ii) "Do you have lung cancer?" lead to the following 
2 x 2 table. 

S/75 POKI12-4AH-14 
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Lllllg Cancer 

Yes No 

Yes 15 5 

No 10 20 

. Then which ofthe following statements are correct at 5% level of significance? 
(Note: 95th percentile of the chi-square distribution with 1 d.f. is 3.841). 

1. Lung cancer and smoking habits are significantly related. 
2. Lung cancer and smoking habits are independent. 
3. The proportions of individuals with lung cancer are significantly different in the 

smoking and non-smoking populations. 
4. The proportions of smokers in the populations of individuals with or without lung 

cancer are significantly different. 

119. lfR frii X f[CfJ Fcifctcm 41€!£&Cf7 'fR ~ ~ YJftlct7dl ~ T:{i(fl p( X) ~ lJ®' 

xe{-1,0,1,2,3}#! rRTerur ffl ¢ fc:rli 4RC/7(Fl}r174. ~ H0 :p(x)=p0 (x)EFfT1f 

H1 : p (X)= p1 (X) v®' Po ( x) & p1 (X) P!Aij'HN ~I 

X -1 0 1 2 3 

Po(x) 0.01 0.02 0.05 0.32 0.60 

p,(x) 0.04 0.08 0.25 0.03 0.60 

l. ?fR' a = 0. 05 w WCifTff1f werur CfiT JPiff'lcp ef3r { 1 } # 1 

2. ?fR' a = 0.03 w WCifTff1f rr&rur CfiT ~ ef3r { -1, 0} # 1 

3. ?fR' a =0.06 w ~werur CfiT ~ m {-1, 1} ~~ 
4. ?fR' a = 0.08 w WilfffPrWerur CfiT ~ m {-1, o, 1} ~~ 

119. Let X be a discrete random variable with probability mass fimction p( x), x E { -1, 0, 1, 2, 3} . 

The hypotheses to be tested are 

where Po ( x) and p1 ( x) are as given below. 

X -1 0 1 2 3 

Po(x) 0.01 0.02 0.05 0.32 0.60 

p,(x) 0.04 0.08 0.25 0.03 0.60 
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Then 

1. { 1} is the critical region of an MP test at level a = 0.05. 

2. {-1,0} isthecriticalregionofanMPtestatlevel a =0.03. 

3. {-1, 1} is the critical region of an MP test at level a = 0.06. 

4. {-1, 0, 1} is the critical region of an MP test at level a = 0.08. 

~c'x 
! . - -' 

Ax <b x~ 0 "8~ - --' - -

1. urtff 3/jC/j,C>tftlt 1Jfll ctiT Jllfi{r -glfft" ~ aN JFifrrr: "iJSff ~ "&if CfiT ~ "ff.:fr ~I 

z. wtt ~ "&f JfjCij,C>fd#f "&f m ~ 1 

3. Jlfdtfltf4/ CfiT ~ ~ Yiff tl 

4. ( ~) qff U17lit ~ A qff U17lit 

120. A linear. programming problem 

max c'x, subjecttoA.z sq, _z;?: Q, 
! - -

attains the optimum value at two distinct feasible solutions. Which of the following :lUst be true? 

1. There must be infinitely many feasible solutions where the optimal value is attained. 

2. All feasible solutions must be optimal solutions. 

3. The dual problem has unbounded feasible region. 

4. Rankof(~) ~RankofA. 
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