
4 A 2014 (II) 
IJfi'Jd Rl$1/rt 

JlFf rr;r 

3946 

Wfll : 3:00 "Eft ~: 200 3fctr 

I. ~ fPcff ifff 1'fTE1l1f J"fT ~ I ffl r:rf!m ~ "sf ~ m <1m (20 'Tf77T 'A' "if+ 40 'Tf77T 

'B1 + 60 'Tf77T 'C1 1f ) ~ ~ rrr-r (MCQ)~ 71\! ~ 1 JTTflCifr 'Tf77T 'A' # ?t 
~ 15 JtT? 'Tf77T 'B I # 2 5 flFTT ffP.IT 'Tf77T 

1C' "sf ?t 2 0 >WfT ct \fflR ct;f t I ~ 

f.rElffffl # JTfit<1i flFTT ct "Jm? ~ 71\! fffl ctcm ~ 'Tf77T I A I # 15 I '1777 I B I # 25 ffP.IT 

'Tf77T 
1C' # 20 ITr'ff# Cfft VffFl Cfft ~ I 

2. 37t~~. "Jm? r:r5f<li 3ff17T # ~ 1Tl1T! I J/TFfT vTM ~ Jh? ~ 'ifiT rrJ11 ~ # 
~ W iifiw ~ ~ g{fflq;r "If '[fiJ rF Jh? mft t · ffP.IT 7liifr # rR-rR 'fiff # I ~ 
~ ~ rrr JITTT $Ptluflik< & IRft ~ Cfft ~ ~ q;r f.tk;t <I>? trifiit ~ 1 ~ 
~ # 31i~:m. ~ r:r-;q; em ~ vrftl "#. I 'ffl ~ "sf -rq;. (f;T1{ m <t t1v 
~ rp;t #Mr.r ~ I 

3. 31i~JTR. 'JffiV r:r5f<li c/i '[fiJ I 1f ~ 71\! ~ CR J/TFfT ?)(;r ;p:;R, 'fTI1 oe!T ffl rRTerT 
~ 'ifiT ifi'1liq; ~ m-el iff J/TFfT ~ '¥t 31'<1171 'ifR' I 

4. JITTT J1fFft 31if[11.JTR. 'JffiV ~ "sf ?)(;r ~ ffm1 m. ~ ~ Jt'r? ~ ~ # 
~ ~ 'i{ffT Cfff ifiTC? <if<;r lR # 31'<1171 'iffTf'1T 'ifR' I ~ ~ ~ ~ <Iff 
~ul<n'/1 ~ ~ ~ 31if!1f.JTR. "Jm? r:r5f<lf .;; ~ 71\! f.r&f -q;r '1ft ~ # rrTNrr <R 
~ ., m CR ~ fit<Rvff 'ifiT wtfr ~ & ~ rmr <I>? ~ ~ Jtmr. 
JrTflifff ~ ~ JlTl1'ilff J#. f[11.JTR. "Jm? r:r5f<li t1ff ~ ~ mfirc;r. tJt "ffi/5Cf'! ~ I 

5. 'Tf77T I A' "sf ~ !ITrf 2 atcf; ' '1777' 'B I "sf ~ !ITrf ct 3 atcf; ff2/T 'Tf77T IC' .., ~ !ITrf 

4. 7 5 atcf; 'ifiT ~ I ~ 7fffir 'JffiV 'ifiT * OJIC'IiQi ~ 'Tf77T 'A' # @ 0 .5 3i<f; ffP.IT 'Tf77T 

'8' #@ 0.75 afq; # fcfi7n iifT'fTTJ I '1777' 1C' cff i3'fff'# <t ~ 3kVI/('IiQi ~ 'fiff ~ I 

6. '1777' 'A' ffP.IT 'Tf77T 'B' cli ~ rrr-r 'fi ~ 'ilTV ~ ~ 71\! '! I ~ # ctcm ~ 
~ ft "'frdr JT2l<lT ~ lJM ~ I JTTf!iF! ~ !ITrf 'ifiT 'ffift JT2l<lT ~ ~ 

"ifrPtT ~ I 'Tf77T 'C' # Jm1q; !ITrf 'ifiT "~ " l1T " ~ # 31fmd' ~ 'fflft iJt trifiit '! I 

'Tf77T 'C' 7f ~ !ITrf 'fi 'f1'lft ~ q;r 'fflft T1lFf m CR ift ~ rrrr<r lft7rr I Wf 'fflft 
~ 'ifiT T1lFf rrift' m CR <liT$' 3hfm1r ~ rrlff ~ ~ I 

7. ~ qmt ~ l1T ~ ~ 'ifiT fl7irtr qmt SC' r:nv '\iiFt ~ ~ 'ifiT ffl 3/t? 
JPll 1fTC!t ~ <t fAv ~ c:mTl1T lifT 'fffliffT f! I 

8. ~ <fiT 'JffiV l1T ?T1) TRY <t ~ <1iiff 3/t? '!f£1 '¥t rrift' tmRT ~ I 
9. cflC14i c>lc \' 'ifiT \3TT'l1}7r m <Iff 31J11fff rriff t I 

I 0. ~ W111'f?e CR ftg ~ ftlf%cr ~ # OMR 'JffiV ~ q;t ~ 'ifR' I 
tAuflc>lc'l ifff 'Iff OMR 'JffiV r:r5f<li #frR tl; rrNTn J1TTT prqft i11T<l'1~fl ~ c:t 
lifT~ '11 

l l. fPcff 1'fTE1l1f /~ cff !ITrf # fiffl7fffr iJt;t / Wll '\iiFt CR Ji7)vfT ~ fl11TfiJrq; lft7rr I 

12. ctcm ~ t1ff '1ft ~ o<1i t{a-;1 ~ ~ q;t ft r:rf!m rfirrii1T m-er c:t '\iiFt qf; 

3Ff1ffft eft umr7ft I 

WC"t'~: .............................. . 

OMR iTcTf'l' fF.I71j m: .................... .. 

5 155 CSI14-4AH-1A 
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lmJT 'if;" I PART 'A• 

l. Pi 'QCii ~ if.r ' ~fl ~ ~ ~ fcf; 

f(N) =N ~ ~ CfiT ~'ICII'h\'i ~. ~ N 

~~ ~ ~ Jrtli&ICfC1 ~ I 3~itHOI ~ 

~ {(137) = 1 + 3 + 7 = 11. <=IT [(27 3556) 

q;r J'!:<'""4 i Cfi01 Cfit 
I. 10 
3. 28 

2. 18 
4. II 

1. We define a function f(N) = sum of digits 

of N, expressed as decimal number. 

e.g. [(137) = 1 + 3 + 7 = 11. Evaluate 
[(273556). 

l. 10 2. 18 
3. 28 4. 11 

2. ~ fcnN ~<fiT CJ<J1 ~ ~ ~ ~ ;R­

flmrr ~: 
I 024, 640, 400, 250, ... 

~ q;r 3f"l1"m "RTOi <Rrr ~ 

I. 156.25 

2. ~39 
3. 64 
4. 40 

2. Every month the price of a particular 

commodity falls in this order: 
I 024, 640, 400, 250, ... 

What is the next value? 
I. 156.25 
2. Approximately 39 
3. 64 
4. 40 

3. ~ em ~ ~ ~ em, ~ ~ 
.:> 

~ 7JTI;r ~ ~ ftmr 11m ~ 

~ q;r ·<Rlf mr f.'!rq;c;rr 7fm? 

1. ~-~ ~ 31fUcf; 

2. 3ntrr 

3 

3. A cubical piece of wood was filed to make it 
into the largest possible sphere. What fraction 

of the original volume was removed? 
l. More than 3/4 
2. l/2 
3. Slightly less than 112 
4. Slightly more than 1/2 

4. ~ ~ f<Rmr <F cft;:r -ms ~ F<n ..3l'1'CfiR 'QCi" 

3{T1fTq' ;A-~ ~. 'QCii ~ * GmT ~ 

~ ~ n[ -mf ~ ~ ~ tfio ~: I, II 

nmm ~~~mr~~.~<F 

3fTCRUT ~ ~ 3't ~ ~ Cfi«lT ~. (1m 

~: Ns III cF ~ ~ 31fCI"tUT-~ 

(JCfi<SlRiT~~ 1 ~~-m~~6 

~.~. ~ m. ~ ~ G1fu1 ~ ~ ~ ~ 
I. 6~.~. 

2. 12~.~. 

3. 18~.~. 

4. J8(l.~. ~ ~ ~ 

4. Three volumes of a Hindi book, identical in 

shape and size, are next to each other in a shelf, 

all upright, so that their spines are visible, left 
to right: I, II and III. A worm starts eating from 

the outside front cover of volume I, and eats its 

way horizontally to the outside back cover of 
volume III. What is the distance travelled by 

the worm, if each volume is 6 em thick? 

1. 6 em 
2. 12 em 
3. 18 em 
4. a little more than 18 em 

5. n:m-.m y = 2x, y = -2x nm y = 6 ~ ~ 

~ 'fir lh~ <RIT 6 ? 
.:> 

I 36 2. 18 
3. 12 4. 24 
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5. What i!l the area of the triangle bounded by the 
litt<.:s y = 2x, y = - 2x and y = 6? 
I . 16 2. 18 
) , 12 4. 24 

2.2 lfi'. ~ 'Q<fi 

Jlllf kll Cflf{ ~ qc=ffi' CflT Oi I J1 ~I'{ fc!mrr -;;m:rr 

6 I ~· oiiJl~l{ 317{~ CflTC * ~ 7 ~.1ft. 
,:) 

iflT 'C!<fi JlU '[ITl' 6 I Oi I J1 ~I{ ~ ~ 3'Rffi 

~ ~ *t ~ Cf'liT 6? 

I. 1.4m 2. 1.6 m 
J. 0.7 m 4. 1.1 m 

6. A 2.2 m wide rectangular steel plate is 
corrugated as shown in the diagram. Each 
corrugation is a semi-circle in cross section 
having a diameter of 7 em. What will be the 
width of steel sheet after it is corrugated? 

I. 1.4m 
3. 0.7 m 

2. 1.6 m 
4. 1.1 m 

7. 3Wfll' I Gttr, 'ifr.:r (itiT ~ ~. 1)1 ffi f.!! fQ, Oi I Oi I iii I$, 
,:) 

~.ll('Cfl' C1trr ~. qt; 3'R SJ'1T * ,:) 

3mfllr<f>n: ~ ~~ ~ ~ Oilirlliill$ em- ~ ~ 
'if9~m=a*tt~~~ 
~ ntiT ~~ ~ il'7TH "* ~ 6 I 
~~CMJ:~~~~~CflT ,:) 

4 

I. JWnr-~.llfCfl'; Gftr-~; ~­

Oillrlliill$; ~-'>lffifvlfu 

2 ~-~~; Gftr-o'lllrlliill$ ; 'ifr.:r-
..:> 

'>lffifvlfu; ~-~ 
3. JWnr- lrlle:iliill$ ; Gftr- '>lffif.!!Rt; ~-

,:) 

~; ~-~~ 

4. JWnr- OiiOiliill$ ; Gftr. ~; ~­

'>lffif.!!Rt: ~- ~~ 

7. Ajay, Bunty, Chinu and Deb were agent, baker, 
compounder and designer, but not necessHrily 
in that order. Deb told the baker that Chinu is 
on his way . /\jay is sitting across the d<.:signcr 
and next to the compounder. The designer 
didn 't say anything. What is each person's 
occupation? 
I. Ajay- compounder; Bunty-designcr: 

Chinu- baker; Deb- agent 
2. Ajay- compounder; Bunty-bakcr; 

Chinu- agent; Deb- designer 
3. Ajay- baker: Bunty-agcnt ; Chinu­

designer; D<.:b- compounder 
4. Ajay- baker; Bunty-designer; Chino­

agent; Deb- compounder 

s. m ~ ~ ~ ~ ~ A (itiT ~ 

~ 8 6 I ~ ~ ~ V<fi mcrr.r ~ 
~ Cfll ~ t I ~ ~ rlfe'1(11i ~ 

,:) " 
*t~ 8 (;tiT ~ 3"t.i!(11i ~ ~ 

,:) 

b t. m ~ * ~ *t ~ ~ ~ ,:) 

~t: 
I. ~ Bib 

2. ~ Ala 

3. ~ Bib (;tiT ~ Ala 

4. ~ BlbClm ~Ala 

8. Two platforms are separated horizontally by 
distance A and vertically by distance B. They 
are to be connected by a staircase having 
identical steps. If the minimum permissible step 
length is a, and the maximum permissible step 
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5 

height is b, the number of steps the staircase 11. ~ Vcf1 Rcri , ~ 11 3PTB 't x ~ ~ ~ 

can have is ~. Q"m ~ ~ 3l1 ~ 'R 50~ ~. 3lfr ~ 
1. ~Bib 

,., :s:.Ai a 

3. 2 Bib and "- Ala 

4. <; Bi b and ~ Ala 

9. Vcf1 ~ ~ ~. Jm..<r n \ll't'ffiq; ~3ft 

q;r 4J4JCJ><4 42 ~ I ~ 7nft ~ <f<rr ~ 

I. I 2. 2 
3. 3 4. 4 

9. The sum of first n natural numbers with one of 

them missed is 42. What is the number that was 

missed? 

1. 1 
3. 3 

2. 2 
4. 4 

10. Vcf1 ~ ~. ~ A 'R ~ 8 Ci<f>, W ~ 

~ st <1m q"tf <t; ~ ~T ~ 'F1: qyft:r 

;; m F· ~ ~ 1 A~ 8 CfCf> ~ <t.-~ 

~~~trtit~~~~~~ 

~ 

I. II 
3. 72 

2. 48 
4. 24 

10. A mouse has to go from point A to B without 

retracing any part of the path, and never 

moving backwards. What is the total number of 

distinct paths that the mouse may take to go 

from A to B? 

I. I 1 2. 48 
.., 
.), 72 4. 24 

*~30't4x~~~trr lx <fiT~ 

~~ 

I. 18 
3. 22 

2. 30 
4. 16 

11. A certain day, which is x days before 17lh 

August, is such that SO days prior to that day, it 

was 4x days since March 30lh of the same year. 

What isx? 
l. 18 
3. 22 

7, II , 13, 17, 19, 23,29, ... 

2. 30 
4. 16 

I. 37 2. 35 
3. 31 4. 33 

12. What is the next term m the 

sequence? 

7, 11, 13, 17, 19, 23, 29, . .. 

1. 37 2. 35 
., 
.) . 3 1 4. 33 

following 

t3. f,tH; hs.tRI:ii ~ m-m ~ ~trcrr ~ ~ 
J 1 X <t; C<j nfilfl Jr.fCffi1 ~ ~ 

..!> ..!> 

1. 

)l 

3. l 

y~ 
(0.01 
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13. Which of the following figures best shows that 
y is inversely proportional to x? 

1. 

y 

(0,0 

3. 4. 10.01 

y 

{0,0) X 

14. Q<fi m *· ~ ~ q~JOIIUI 
24 X 18 X 17 'Eraf ~.1ft. 6, W' -;;{1' ~ &I'R1 

6 ~.1ft. "" qt '('q553tf ~ 3dl (1JOI ~ ~ 67 " '.:> 
I. 24 2. 30 
3. 33 4. 36 

14. What is the maximum number of whole 
laddoos having diameter of 6 em that can be 
packed in a box whose inner dimensions are 
24 x 18 x 17 cm3? 
I. 24 2. 30 
3. 33 4. 36 

15. ~N, EtimT~ tra:r ~ 6, nrfctt 
NxExT=2013 t;, m·N,Etim Tql'T 3"t.il(1JOI 

limr t/IJICfl<'l ~ * ~ CRIT t;'? 
I. 39 2. 2015 
3. 675 4. 671 

15. If N, E and T are distinct positive integers 
such that N x Ex T == 2013, then which of 
the following is the maximum possible sum 
ofN, E and T? 
I. 39 
3. 675 

2. 
4. 

2015 
671 

16. fm' "" ~ ~ ctm" tim ~ ~ M ~ 
~ m ~ I \)~14 r1 tim r2 ~ 1ir<iiR 
~6: 

6 

l. rl = rz 
3. r1 = r2.fi 

2. 1·1 = r2.fi 
4. r1 = 2r2 

16. The areas of the inner circle and the shaded 
ring are equal. The radii r 1 and r 2 are related by 

I. Tt = Tz 

3. r1 = r2.fi 
2. r1 = r2.fi. 
4. r1 = 2r2 

17. :tni'lifi'lOI m 2 - 33n + 1 = 0, ~ m c=niT n ~ 
~. Cf>T 

I. ~~~6 I 
2. ~-~ Q<fi ~ 6 
3. ~-~m~tl 
4. Jr.t:r(;: ~ ~ ~I 

17. The equation m 2 - 33n + l = 0, where m & 
n are integers, has 
l. no solution 
2. exactly one solution 
3. exactly two solutions 
4. infinitely many solutions 

I. 1022121 
3. 3063126 

2. 2042122 
4. 4083128 

18. Which of the following numbers is a perfect 
square? 
1. 1022121 
3. 3063126 

2. 2042122 
4. 4083128 
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19. ~ ~ em 94-cif ~ Cflff t? 
~ 

I, l, 2, 2, 2, 2, 3, 3, 3, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 

4, ... 

I. 8 
3. 10 

2. 9 
4. ll 

19. What is the 94th term of the following 

sequence? 

20. 

1, I, 2, 2, 2, 2, 3, 3, 3, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 

4, ... 

I. 8 2. 9 
3. 10 4. 11 

~ hilllfil~ u.-: ~ ~ rn <=M ~ t­

~ * m;:r t- fcfmur ~ 4lffi:rr ~: 

Jan feb Mar Apr May 

~~~<tmmttt? 

I. ~<t¥~~('ftrr~t" 

m;:r (il411 <11'( 3it::ch II Hi ~ I 

2. ~<t~~~c=M~t" 

mrr mm1 ma <t ~~ 

3. .mlrn' <t 11$' ~ ~ a; m;:r * 
~. 3lft 'Hi'i~Cfil(il ~ ~ a; 

" 
fmrac: em cfro1 1]';lT ur 1 

~ 

4. 11$' ('~'tiT ¥ t- ifh:r ~ c=M ~ t-

mrr*~~¥ 1 

7 

Jan Feb Mar Apr May 

Which of the following statements is true? 

1. Values of Dollar and Euro rose 

steadily from January to June 

2. Values of Dollar and Euro rose by 

equal rate between January to March 

3. The rise in the value ofDollar 

from April to May is three times the 

fall in Euro during the same period 

4. Values of Dollar and Euro rose 

equally between May and June 

3ITciT ·~ I PART 'B' 

( ~/Unlt- 1 ) 

21 . ~ ~ (bn} c=M (en} CIFR'I~Cfl ~T3it t" 

~ ~ I <1f ~ fn(x) = bnx+ CnX
2 t" 

~ t- Cllh'1~Cfl trn ~ 0 ~ 
~ 

Q<fi'HJ'iiGiC'I : ~ ~ t- ~ ~ 

~<r<fl' ~ ~ ~ ~ 

I. limn-+ .,, bn = 0 and limn ... a:• Cn = 0 

2. Lri'=tl bnl < oo and L~~tl Cnl < oo 

3. ~ tra'l' ~ Nem ~ ~ ~ 
" 

mfl' n > N t" ~ bn = 0 c=M 

Cn = 0 ~I 
4 . limn ... , Cn = 0 

20. The following graphs depict variation in the 21. 

value of Dollar and Euro in terms of the 

Rupee over six months. 

Let (bn} and (en} be sequences of real 

numbers. Then a necessary and sufficient 

condition for the sequence of polynomials 

fn(x) = bnx + CnX2 to converge uniformly 

to 0 on the real line is 
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22. 

I. 
') 

., 
.I. 

4. 

lim 11 _ , ,,. b 11 = 0 and limn-•u• C11 = 0 
2:;~·=1 I bnl <-rand L~=l I Cnl < ex• 
There exists a positive integer N such 
that bn = 0 and c11 = 0 for all 
n > N 
lim11 ... , C11 = 0 

J1iG-T ~ lc QCfi ue:r qufiq; t I ~ 
" L"":o (HI)k z" ~ ~ ftrv:m ~ " 0 (kn) l t' 

I k 2. 3 kk 4. 

22 . Let k be a positive integer. The radius of 
convergence of the series L:~-o (nl)k zn is - (kn)! I. k 2. k-k 
3. kk 4. 00 

8 

•1. There is at least one root of the 
d~;rivative p' betw~;cn any two 
consecutive roots of p 

24. ~ ~ G = ((xJ(x)):o s x S1} ~ 
Cllf(1~ifl ~ Jiqifl('lifl~ ~ f iflT 
Am~R)~ t I ~ fcf; (1,0) E G t1 'RTOt ~ 
~ ~ ~ G iflT ~f.;:m ~~T -n1 ~ 
~ ~ OOT ~ '('IGf tl (1)' f.!tH:r * ~ CRIT 
~6? 
I. G QCfi tJ 0 1 ,(1 iflT -mer 6'1 
2. G QCfi 1M' iflT urq 61 
3. G QCfi m m t1 

4. G QCfi q~q('l~ iflT -mer 61 
23. ~ ~ ct lfC1~ifl ~ ~ m~ p QCfi 24 . ~ Let G = ((x,f(x)): 0 :::; x :::; 1} be the 

graph of a real valued differentiable function f. Assume that ( 1 , 0) E G. Suppose that the tangent v~.:ctor to G at an) point is perpendicular to the radius vector at that 
point. Then which of the following is true? 

~ 61 m ~ ~ * ~ ~-m 
JITQ~'lfcfi<1: ~ t ') 
I . ~ p ~ ~ Cllf(1~ifl 1@'t ~ ~ 

Jt a ifl ('I \:i1 p • iflT ~ 'R(q ;;;tl 61 
" 2. p ~ ~ 3ft aT Cllf(1~ifl ~ ~ 

" ~ Jlqifl('l\jj p' <fiT ~-~ QCfi 

~ 6'1 

3. p cf; ~ 3ft aT SflRIJI(1 ~ cF ~ 
" Jlqifl('l\jj p' iflT ~-~ 'QCfi 'R(q tl 

" 4. p ~ 3ft aT SflRIJI(1 ~ ~ ~ 
" 

23. Suppose p is a polynomial with real 
coefficients. Then which of the following 
statements is necessarily true? 
I. There is no root of the derivative 

p ' between two real roots of the 
polynomial p 

2. There is exactly one root of the 
derivative p' between any two rea I 
roots ofp 

3. There is exactly one root of the 
derivative p' between any n.vo 
consecutive roots of p 

I. G is the arc of an ellipse 
'> G is the arc of a circle 
3. G is a line segment 
4. G is the arc of a parabola 

25. ~ ~ n ~ Rn 't!Cfi fcrC£n t!Jj"t.'<lll 6 rrW' 
t: n ..... ~ QCfi 31 a ifl ('I r7l ~ ~ 6 c=rT'f%' ~3ft 
x E n ~ ~ (Df)(x) = 0 6 I ciT ~ * ~ 
Cfm ~ 6? 
I . f em V<'fi 3ftR q)('l'i1 ~ ~I 
2. r em n ~ ~ ~ ~ .mrr ~ ~~ 
3. X En ~ ~ {(x) = 0 'lfT 1 ~ ~~ 
4. q;c;ra:r f <fiT qft"m- l <fiT QCfi 3 q tl R "t.'tl ~ t I 

~ 

25. Let .n ~ ~n be an open set and 
f: n ~ ~ be a differentiable function 
such that (Df)(x) = 0 for all x E .n. 
Then which of the following is true? 
I. f must be a constant function 

2. f must be constant on connected 
components of n 
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3. f(x) = 0 or 1 for x En 
4. The range of the function f is a 

subset of71. 

26. ~ ~ {an: n ~ 1} aFRta~ ~.3-ll <hT 

l!Cfi ~ ~ ~ L~-la,. 3fffmm 
~ 

nm L'~=1 lanl 3ftrn'rt't ~I ~ ~ R 

m<i ~ L~=l anX
0 cf;r ~ ~ 

6 I ctp;~CR~~~ 
l. O<R<1 

3. 1 < R < oo 

2. R = 1 
4. R = oo 

26. Let {an: n ~ 1} be a sequence of real 

numbers such that L~=l an is convergent 

and L~=l !ani is divergent. Let R be the 

radius of convergence of the power series 

L~=l anxn. Then we can conclude that 

I. O<R<1 2 R=l 
4 R =\II 

27. RT0t ~ A, 0 II X 71 ~ 6 ~ 
" 

BA + 8 2 = I - BA2 ~ I 11 x n 

i'k'HA<h ~ 61 ~ #l m-ID phrr 
" 

~~ 
I. 

2. 

3. 

4. 

A c4AfiAOf'l4 61 
.;) 

B c4AfiAUf'l4 61 
.:> 

A .. B ,.,c4rr:Afl:=-TJ1TTU~fi'TT4 6 I 
.:> 

2 7. Let A, B be n x n matrices such that 

BA + 8 2 = I - BA 2 where I is the n x n 

identity matrix. Which of the following is 

always true? 

I. A is nonsingular 

.., 8 is nonsingular 

3. A+B is nonsingular 

4. Al3 is rwnsingular 

28. ~~*~m-mJ~ " " 

(4 8 4) 
3 6 1 c)>~~~mc=rr 

2 4 0 • 
~ 

.., 

9 

28. 

29. 

3. (6 1 ~) 4. (~ 0 ~) 
0 1 

Which of the following matrices has the same 

row space as the matrix 

G 
8 

D? 6 
4 

I. (~ 
2 ~) 0 

3. (~ 1 ~) 0 

nxn~~ 

<hT 'HI{ fUl Cfl t 
( -1)" 

3. -1 

:! 

4. 

(~ 
1 ~) 0 

(~ 
0 ~) 1 

1 

") (-1)lil 
4. I 

~ I X I . X ~ ~ ...,..3"'"'1:.-iJ""'{1 ..... 1iTT quTicf;- q;t 
" 

~~61 

29. The determinant of then x n permutation 

matrix 

1 

I. ( -l)n 

3. -1 

1 
1 

4. 

Here I x J denotes the greatest integer not 

exccedmg x . 
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30. 

30. 

31. 

31. 

I
] 1 +X 
1 l+y 
1 1 + z 

1+x+x
2

1 
1 + y + y2 
1 + z + z2 

~~~: 
I. (z - y)(z- x)(y - x) 

2. (x - y)(x- z)(y- z) 

3. (x - y) 2(y- z) 2(z- x) 2 

4. (x2 _ y2)(y2 _ z2)(z2 _ x2) 

The determinant 
1 1 +X 1 +X+ x 2 
1 1 + y 1 + y + y 2 

1 1 + z 1 + z + z 2 

is equal to 

I. (z - y)(z- x)(y- x) 

2. (x - y)(x- z)(y- z) 

3. (x- y)2(y- z)2(z- x) 2 

4. (xz _ y2)(y2 _ z2) (z2 _ x2) 

~ ~ ~ t m-m ~ IR trr 
fa<t>u~;f)q ~ t'l 

I. 

3. 

[~ ~ ~] 
[~ ~ ~] 

2. [~ ~ !l 
4. [~ ~ ~] 

Which of the following matrices is not 
diagonalizable over l!t.? 

I. 

3. 

[~ i ~] 
[~ i ~] 

2. [~ i ~] 
4. [H ~l 

10 

32. ~ ~ P 'Q'Ch" 2 X 2 ~.-.r ~ 6'. p· 
3WN ~ ~ ~. ~ p·p ckfl&~<t> ,:) 

~ ~~ err P ~ ~~ ro;; " 
1. a1f<1facti t 
2. '(!qi ~ ~ ~ ~~ t 
3. '(!qi ~ ~ ~ t 
4. ~It 

32. Let P be a 2 x 2 complex matrix such that 
p· P is the identity matrix, where p• is the 
conjugate transpose of P. Then the 
eigenvalues of P are 
I. real 
2. complex conjugates of each other 
3. reciprocals of each other 
4. of modulus I 

[ ~/Unit-2 ) 

33. 

33. 

1f'r-l ~ p(z) = a0 + a1z + ... + ~z" C'fm 
q(z) = b1z + b2z2 + ... + bnz" ~.-.r ~ 
tl ~ ao.bl ~~ ~.-.r ~ t err 
p(z) <tiT 0 tR ,3m)lf ~ ~ ~: q(z) 

I. IIi) 2. !?.!. 
bt ao 

3. 

Let p(z) = a0 + a1z + ... + anzn and 
q(z) = b1z + b2z 2 + .. . + bnzn be complex 
polynomials. If a0 , b1 are non-zero complex 
numbers then the residue of:~;~ at 0 is equal to 
I. ao 2. !?.!. 

bt ao 

3. 

34. 11r-l ~ I:~ u.n z" 'Q'Ch" 3IT3mrt't 'tlTCi .-.)'oft ~ 
~ limn .... oo an+l = R > 0 ~I 1f'r-l ~ P an 

'tlTCi d <tiT ~ ~ , err 'tlTCi .-.)'oft 

L~=oP(n)u.nz" cf:t ~ ~ ~ 
1. R 2. d 
3. Rd 4. R+d 
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34. Let }:~ an z" be a com ~rgcnt power series 

1 
an+t 

such that 1m11 ... oo- = R > 0. Let p bz a 
an 

polynomial of degree d. Then the radius of 

convergence of the power series 

L::=o p(n)a11z" equals 

1. R 2. d 
3. Rd 4. R~d 

~ fcf; tft7l'rcf,t 35. l+ = (1,2, ... } UG1 " CfiT 

:ti~"t.i!ll ~ I ;n;l fcii 
~ 

1'1 := ~ tR' ~ ~ ~ ~ l,. 

tR 34:ti~\Tc:: ~ ~ I 

'I' 2 := 1.+ tR' ~ q;lft, 3ftffit .3mm' 

{{x: 1 5 X< b}: bEl+} U 

{{x:a < x < b}:a,b E l+} 

~~~~ 

TJ =fcifci<m ~~I 

nt 
I. Tl -:1: !'J ~"T !'1 = !'2 

2. T1 * r 2 (=I'1IT r 1 = r 3 

3. T1 -:1: !'3 (=I'1IT Tz = r 3 

4. r 1 = T2 = T3 

35. Let 7l+ = {1,2, ... } be the set of positive 

integers. Let r1 := subspace topology on 

induced from the usual topology of Ill, 

r 2 := order topology on 7l+, i.e., the 

topology with base 

{{x: 1 S X< b}: bE 7l+} U 

{{x: a < x < b }: a, b E 7l+ }, 

'l'3 == discrete topology. 

Then 
f. T1 -=t= T3 and T1 = T2 

2. T1 -=t= T2 and T1 = T3 

3. T1 =I= T3 and T2 = r3 

4. T1 = r 2 = r 3 

7l+ 

36. ~ ~ s6 -R filll'ni<11 crm <f:r ~ ~ 
" ~ 

I. 12 2. II 

3. 10 4 6 

36. The number of conjugacy classes m the 

permutation group s6 is: 

I 12 2. II 

3. 10 4. 6 

11 

37. 

37. 

38. 

Q tR' Q ( -v'2. V2' Vi) <):; !'\!~-fcrFc:fR ~ q;)ft 

CfiT tfnT ~ 

I 
3. 

4 
14 

2. 8 
4. 32 

Find the degree of the field extcns1on 

Q( -/2, ifi. Vf) O'ver Q. 

I. 4 2. 8 

3. 14 4. 32 

~ fcf; ~ ~ <):; ~ 3trffi ~ 3itR' 

ift .3fCfmiT <):; ~ ahf CfiT ~ ~ G ~I 

m il't ~ ~ m tR' c ~ fsl:;m <):; ft:nr 

"'a=rr3i't cf\'r ~ ~ 
I. 
3. 

3 
6 

2. 5 
4. 9 

38. Let G be the Galois group of a field with nine 

clements over its subfield with three 

elements. Then the number of orbits for the 

action of G on the field with nine elements is 

I. 3 2. 5 

3. 6 4. 9 

39. iiTt ~ <):; ~ 'tillhilll ~ ~ 
~ 

~<):; 

'QCfi 'ti ~ "t.illl 
~ 

C1cti ~ ~ffiRH1 cf:r ~ 

~: 
I 36 2. 64 
3. 69 4. 81 

39. The number of surjective maps from a set of 

4 elements to a set of 3 elements is 

I. 36 2. 64 
3. 69 4. 81 

40. ~ ~ <):; ~ ffi cf\'r ~~\Tc::lli Hillilal~ 

'ti"3fT 4 x 4 6ll <'*'~ oflll ~ <):; ~ 'R, 
~ " " 

~ 3fT 3-fftM'r ~-~ ~ djUJa:t'tiirn;:tJti ~· 

I. 3 2. 81 

3. 243 4. 719 

40. In the group of all invertible 4 x 4 matrices 

with entries in the field of 3 elements, any 3-

Sylow subgroup has cardinality: 

I. 3 2. 81 

3. 243 4. 729 
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( ~/Unlt-3 J 

41 . ~~P: ~-+IIi.,P(x)=a0 +a1 x+a2x2 

~ ~ ~. ao. a 1 , a 2 E ~('!'tiT u 2 =I= 0 <\; 
mtfl 

~ ~ I:.\ =- f0

1 
P(x)dx- i (P(O) + P(l)) 

£2 = f0

1 
P(x)dx- P G) 

~ lxl. X E ~ <f;T ~ lffi1 ~. nt 
I. l£1l > IE'zl 2. l£2l > l£11 3. l£2l = l£tl 4 . l£2 1 = 21£,1 

41. Let P: ~-+~be a polynomial of the form 
P(x) = a0 + a1x + a2 x 2 , with 
ao,a1 ,a2 E ~and a2 =t= 0. 

Let £1 =I: P(x)dx- i (P(O) + P(1)) 

£2 = I: P(x)dx - P G) 
If lxl is the absolute value ofx E IR, then 
I. IEtl > 1£21 2. 1£21 > IEtl 
3. l£2l = IEtl 4. IE2I = 2l£tl 

42. A E ~ <\; ~ ~ lffi1 ~ 

42. 

2d2y dy l X -d 2 + 2x - + AY = 0, X E [1 2] x dx ' - (P).) 
y(l ) = y(2) = 0 

a; il1t 'R ftlmt1 ~ ~ 'R ~ ~-m 
w~ 
I. 

2. 

3 

4. 

~ A.o E ~<fiT ~ ~ ~ fcRfr 
~ ..l > .10 <\; ~ (P,~) <fiT ~ ~ 

..:> 

~~I 
{..l E ~: (P,~) <fiT ~ ~ ~ ~} ~ 
<fiT~~ 3qf!Ji~il~ ~I 

..:> 

~ xEI1.2 I c\;~f(x)*O~~ 
fcRfr fl(i(i ~ { : [ 1,2J _, ~ ~ ~. 
~..le ~ c\;~ (P)) ~~~ u 
<fiT ~ 6 ~ f,2 

}11 =t 0 ~I 
~ AE ~ <fiT~ 6 ~ (/1A)~ 
~ QChQI(1(1: ~ ~ t 1 

For A E ~.consider the boundary value problem -
2 d 2y dy x - + 2x - + A.y = 0 dx 2 rlx ' 

y (l) = y(2) = 0 

12 

43. 

Which of theo: following statement is true? 
I. There exists a A.0 E ~such thnt (PJ..) 

has a nontrivial solution for any A > A0 . 
2. P E ~: (P;.) hasH nontrival solution } is 

a dense subset of~-
3. For any continuous function f: [1,2J-+ ~ 

with f(x) * 0 for some x E [1,2), there 
exists a solution u of (P;..) for some A. E ~ 
such that f

1

2 
fu * 0. 

4. There exists a A. E ~such that (P;.) has 
two linearly independent solutions. 

~ ~ y: [0, co) -+ ~ ~ iii'Tt ~: 
31 a 'h 14 'i~ ~ ~ (1'tlT 

y(x) + f
0
\x- s)y(s)ds = x 3 /6 <fiT fl'mt.lT;i 

Cfi«1T ~ I nt 
I. y(x) = ~J: s3sin(x- s)ds 

2. y(x) = ~J: s3 cos(x - s)ds 

3. y(x) = fox s sin(x- s)ds 

4 . y(x) = J; s cos(x- s)ds 

43. Lety:[O,oo)-+ ~be twice continuously 
differentiable and satisfy 

y(x) + J;(x- s)y(s)ds = x 3 /6. 

Then 

I. y(x) = ~ J; s3 sin(x- s)ds 
2. y(x) = ~ J; s3cos(x- s)ds 
3. y(x) = J; s sin(x- s)ds 
4. y(x) = f

0
x s cos(x- s)ds 

44 . ~ 

j (y) - y 2 ( 1) + f
0

1 
y'2 (x)dx, 

y( O) = 1 

~ y e C2 (l0,1])~, ~ il1t '#l fcrmt I m't j 
ChT y ~ Ch"{(1T t. en-

I. 

2. 

y (x) = 1-.!.x2 
2 

y(x) = 1- .!. x 
2 
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3. 

4. 

1 
y(x) = 1 +-x 

2 

y(x) = 1 +~x2 
2 

44. Consider the functional 

j(y) = y 2 (1) + f: y'2 (x)dx, 

y(O) = 1 

wherey E C2 ([0,1]).1fyextremizes] 

then 

l. y(x) = 1-ix2 

1 
2. y(x) = 1- -x 

2 

3. 
1 

y(x) = 1 + 2x 

4. y(x) = 1 + _:x2 
2 

45. m-;l fcn u(x, t) = eiw.rv(t). v(O) = 1 ~ mtr, 

I. 

2. 

3. 

4. 

2 U(X, t) = e•w(x-w C) 

2 
u(x, t) = e•wr-w r 

u(x, t) = eiw(x+w2c) 

u(x, t) = e'"'3(r- c) 

45. Let u(x, t) = eiwxv(t) with v(O) = 1 be a 

solution to 
au o3 u 

at= ox3 

Then 
I. u(x, t) = eiw(x-c..h) 

2. 

3. 

4. 

2 u(x, t) = e•wr-w c 

u(x, t) = eiw(x+wzt) 

u(x, t) = eiwl(x-t) 

13 

46. ~ fcn y: R -+ R 3iq<f;('l;?ill ~ <im 

m.3f.lf. : 

dy = f(y), x E R} 
~(0) = y(l) = 0 

'fiT ~ ~ t. ~ f: IR ..... IR 'Q'Cf\ 

~~~~tl c=rr 

I. y(x) = 0 ~ 3fit ~ ~ X E (0, 1} 

2. y~tl 

3. yfaRcR ~ tl 

4. dy ~tl 
dx 

46. Let y: Ill ~ Ill be differentiable and satisfy the 

ODE: 

dy = f(y), X E Ill} 
dx 

y(O) = y(l) = 0 

where f: Ill~ lR is a Lipschitz continuous 

function. 

Then 
I. y(x) = 0 if and only if x E {0, 1} 

2. y is bounded 

3. y is strictly increasing 

4. : is unbounded 

47. 3IT.3f.R 
2 2 iJu iJu 

up + q + x + y = 0, p = il.r • q = iJy 

~ ~ ~ ~ ftHlCfi{Oj ~ ftln' ~ 

t: 
I ....!!:!___ = ~ = du = _!!£.. = dq 
'-t-pl - l-qp2 2p2UT2q2 2pU 2q 

2 .!!!._ = dy = du dp dq 

· 2pu 2q 2p2u+2q2 = -1-pl = -1-qpl 

3 .!!!.. = dy = ~ = dp = dq 
. up2 q2 0 .r y 

4 d.r = .!!L = ~ = dp = .!!!!.. 
• 2q 2pu x+y p2 qp2 
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47. The Charpit's equations for the POE 
up2 + q2 +X + y = 0 p = ou q = iJu , iJx, fJy 

arc given by 
I. ~3 = __!!L_ = du = ~ = dq -1-p -1-qp2 2p2 u+2q2 2pu 2q 

dx dy du dp dt/ 2· 2pu = zq = 2p2u+2q2 = -1-p3 = -1-qpz 
dx dy du dp dq 3. up2 = Q2 = 0 = -; = Y 

4 
dx _ dy _ du _ dp _ dq 

· 2q - 2pu - x+y - pZ - qp2 

48. ~ v if; ~ ftnm ~ ~ if; 3ittr.f 
~: f7R<t ~ (<c<QAiil cfi VCfi fqs cfi 
Gilt ~ ~ I ~ Qffi-~ ~ Cii't cv 
~. ~ c VCfi 3fm' 6. ~ ~ 6. c:rr 
I. v = !l.[l + e't] c 

2. v = !l.[l + e-ct] c 

3. v = !!..[1- e-ct] c 

4. v =!!.. [1 - e't] c 

48. Consider a body of unit mass falling freely 
from rest under gravity with velocity v. If the air resistance retards the acceleration by 
cv where c is a constant, then 

I. v = .€. [1 + ect] c 
2. v =ill+ e-ct] c 
3. v = ~[1- e-ct] 

c 
4. v = ~ [1 - ect] c 

( ~/Unit-4 ) 

49. ~ % -mft i if; f<W, E(X1) = 0 c=M 
Var(X1) = 1 'cfi ~ :t=aC'i'IC1: C1'trr 
~: ~ <QI~~Gifi 'tR X1,X2, ... 

~I ~ % Sn = X1 + ... + Xn 61 ~ % 
<P(x) VCfi ~ SltiiAI.-ll lii£~Gifi 'tR ~ 
~ ~ ~ 61 m ~ 3ft x > o cfi 
ftW limn ... oo P( -nx < Sn < nx) ~ ~ 
6: 

14 

49. 

50 . 

50. 

I. 2<P(x) - 1 
3. I 

2. <IJ(x) 
4. 1 - C/J(2x) 

Let X 1 , X 2 , ... be independent and ident ica II y distributed random variables with E(X1) = 0 and Var(X1) = 1 for all i. Let 5 11 = X 1 + ... + X11 • Let 4>(x) denote the cumulative distribution function of a standard normal random variable. Then, for any x > 0, 
limn-1oo P( -nx < Sn < nx) equals 

I. 24>(x) - 1 
3. I 

2. ct>(x) 
4. 1 - 4>(2x) 

v<fi CfC1" ~ ~ 3m) tiMII?l(1 ~ ~ 
qlfu ~ A, 8, C, D c=M E lii£~Gct>(1 : ~ 
~ ~I ~ Slll?lct>C11 CfliT t % A C1'm B M" 
Cfi-;f~Cfi-;fGf~*~t? 
I. 3/7 2. 1/2 
3. 4/7 4. 1/4 

Five persons A, 8, C, D and £ are seated at random on eight numbered chairs which are arranged in a circle. What is the probability that A and 8 are separated by at least 2 chairs? 
I. 3/7 
3. 4/7 

2. 1/2 
4. 1/4 

51 . ~ fch X C1'm Y ~-~. ~ " lll£fto:ct> 'tiT ~~ nr f:l1::;{ ~ ~ ~ ~-m 
~6':1 
I. E(X) = Ly E(XIY = y)P(Y = y) 
2. V(X) = Ly V(XIY = y)P(Y = y) 

3. P(X = x) = LyP(X = x1Y = y)P(Y = y) 
4. E(XY) = LyYE(XIY = y)P(Y = y) 

51. Let X and Y be integer-valued, bounded random variables. Then which of the following statement is FALSE? 
I. E(X) = L y E(XIY = y)P(Y = y) 
2. V(X) = Ly V(XIY = y)P(Y = y) 
3. P(X = x) = LyP(X = xlY = y)P(Y = y) 
4. E(XY) = LyYE(XIY = y)P(Y = y) 
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52. 

53. 

53. 

54. 

trr <QI£fto;q:; W t1 mrl fcti Xn-N(Iin, cr~) I 

m, Sll ftl Cf>(11 1l X n 4't (1'Cf;" 3ffmlfui ~ t 
~~m;r~ 

I. lin --+ 0 C1trr CT~ --+ 2 

2. lin --+ 2 c:ftrr cr; --+ 0 

3. lin --+ 0 c:ftrr cr; 31ftltlf{(1 ~ t 
4. CT~ --+ 0 c:ftrr lin 3ffmlfui ~ t 

Suppose X1 ,X2 , .•. are random variables on 

a common probability space with 

Xn-N(j.J.n,O'~). Then, Xn converges in 

probability to 2 if and only if 

1. JLn --+ 0 and <J~ --+ 2 

2. f.ln --+ 2 and 0'~ --+ 0 

3. JLn --+ 0 and <J~ converges 

4. 0'~ --+ 0 and f.ln converges 

~ f.f; X1,X2 ~ X3 ~ C1'lrr 

~: ~ <QI£ft3Cf> W t, ~ 
~ "QCfi CR, wm;r 1/2 CR "QCfi ~ Gic:if 

" 
t1 2 X 2 ~ A = (;~ ~J ~ ifTt 1l 

fctmtl m , P(A Uj&1Avn<Q t) ~ ~ 

t: 
I. 0 
3. 1/4 

2. 1 
4. 3/4 

Suppose that X1 , X2 and X3 are independent 

and identically distributed random 

variables, each having a Bernoulli 

distribution with parameter 1/2. Consider 

the 2 x 2 matrix A = (;~ ~J. Then, 

P(A is invertible) equals 

1. 0 2. 1 

3. 1/4 4. 3/4 

m;;l fcti Xt,Xz, ... Xn U(O, 8), 8 > 0 ~ 

~ 1f$" "QCfi <QI£ft3Cf> ~ t1 mrl fcti 
" 

Xc1> ~ Xcz> ~ ··· ~ Xcn> Sfi1f ~r-n t1 (} 

*" ft:tc: 4't ~ 311 '*'<'~<til T1 = zx CitTT 

T2 = (":1
) X en> ~ ifTt 1l ~I 

15 

54. 

55. 

55. 

56. 

56. 

2. 

3. 00 4. 12 

Suppose X1,X2, ... Xn is a random sample 

from U(O, 8), 8 > 0. Let Xc1)::;; Xcz>::;; 

· · · $ X (n) be the order statistics. Consider 

the two unbiased estimators for 

8: T1 = 2X and (n+l) 
Tz = -;;- X(n)· Then 

. Var(T2 ) 
hm = 

n-.clO Var(T1 ) 

1. 0 2. 

3. 00 4. 12 

m;;l fcti X-~ (A.),.-! > 0 I mrl fcti A <R 

~ Gic:if U(O, 1) t1 <:ITa" X = 0 ~ ~ 

~ ~. m tiA..:.il<Q 0 < A < _: ~ 3(=('R 
t> ~ -z 

~~~ ftl q:; (11 t 
I. 0.5 2. 1 

3. 4. 
e-1 e 

Suppose X- Poisson (A.), A. > 0. Let the prior 

distribution of A. be U(O, 1). Jf X= 0 is 

observed, then the posterior probability of the 

set 0 < A. ::;; ~ is 

1. 0.5 2. 1 

3. 
e-,fe 

e-1 
4. 

1 

e 

~ fcti X- N(0,1) ~ X= x ~ ~ trr 

Y <R ~ 6k;; N(ax, 1)t, 0 <a< 1 *" 
ft:tcrl ~ PI Y ~ X trr ~~ ~ t. 
~ 1fV1iq; R2 t 

~ 

1. a 2 2. a 

3. 4. 

Suppose X- N(0,1) and the conditional 

distribution of Y given X = x is N(ax, 1), 

for 0 <a< 1. When we regress Yon X. the 

coefficient of determination R2 is 

www.examrace.com



I. 

3. 
2. 

4. 

57. ~ 1%' mt."'lf ll t.rci' tlilik11Cfi tl(:SifHOI 
~ I '2jCfC1 ~ p-fctm' Sltlll11r~ ik:a=t' 
~ ~ mft .3ffi1Tq n *r ~It fttJCfi 
~ X1 1 ... ,Xn ~I~~ iflt ¥: 

57. 

58. 

58. 

I. (X 1 - ~t)'I- 1 (X1 - ~) CfiT I fdR:4('11 
~ CfiT ~ em m 61 

2. xx• CfiT p fdcl:4('11 ~ CfiT ft!nrrt 
ik:il1'61 

3. ~~=1(X. - ~t) (X1 - ~t)' CfiT n f<lR:4('11 
~ CfiT fmnt m 61 

4. X1 + X2 nm X1 - X2 fdR:4('1: iift('l' 
~I 

Let X 1 , ... I X n be a random sample of size n 
from a p-variate Nonnal distribution with 
mean p. and positive definite covariance 
matrix I. Choose the correct statement 
l. (X1 - p)'I- 1 (X1 - J.l) has chi-square 

distribution with I d.f. 
2 . XX' has Wishart distribution with p d.f. 
3. Lf=t (Xt - p) (Xt - p)' has Wishart 

distribution with n d.f. 
4. xl + x2 and xl- x2 are 

independently distributed. 

n $Cfil$~1 ~ ~ (u~~ u2 , ... I un} ~ 3ITI11'f 
n~ ~fir.::;;~. 1ff:~ ~ trrtr, 
~ "JTT~~ 

How many distinct samples of size n can be 
drawn with replacement from the population 
{u11 U2, ... , Un} ofn units? 

I. 

3. 

n" 

(2n- 1) 
n+l 

16 

59. ~ fW~ ~ *" ~ *" qfre;crr 
lt ~ ~ ~ tffu ~ tifUl~(1 ~I 

59. 

60. 

120m *" ~ Cfi'lm ~lttto:Cfi('l : ~ ~ 
24 ~ qfu ~ lt ~ fcf;m 'lfm: q'fu 
fW$~~~~iflt~~~ 
miT! ~ "'!ff<f; * ~ ~ iflt 
~f(fttJ<t>('l: ~ ~ m- 34til1~1 lt 

" ~ ~ ('l'trr ~ 34t11_f' ~ ~ ~ 
fWa:rur ~ iflt JfCl"a=tT"liT I mfr ~arcfiT at 
~ tr 41q~Sfil1 ~ """ ~ f<fiml ~ 
mfr Cfi'lmJIT *" ~ st"· ~ 3m1 qi')'m 
ti ill~ C1 *r mft ('l'trr 3fq:; ~ ~ m)' I 
~~~~~<Ra=tT~~~ 
mfr fW~ ftrtU ~: )fWcft ~I 
~ am ~ ma,Ql('l ~ WTn f<.lci:4('11 
cn'tft Cfm 6? 
1. 
3. 

60 
I 19 

2. 100 
4. 460 

For testing the effectiveness of four 
teaching techniques, five teachers of a 
college were involved. A class of 120 
students was divided into 5 groups of 24 
each at random; one group was assigned to 
each of the five teachers. Each teacher 
further divided his/her group into four 
equal subgroups at random, and used one 
technique per subgroup. All of them used 
the same course material. After all the 
classes were over, a common examination 
was conducted and the marks were noted . 
Suppose we want to test whether all the 
four teaching techniques are equally 
effective. What is the degrees of freedom 
associated with the residual sum of 
squares? 

1. 
3. 

60 
119 

2. 100 
4. 460 

~ ~ S01hJ11101 ~ fcroR' <ht: 
z = -2x- Sy Cf1t ~ 

3x + 4y ~ S.x ~ O, y ~ 0 
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~ 3l'tfr.; ~ q;tl ~ ~ ~ CfliT m:ft 
67 
I. ~ ~ <ilT 'HJj-.:.illl ftcfi:f ~I 

2. ~ ~ <ilT 'HJj-.:.illl 3fftq:(:r ~. 

~~~~~~~ 
3. ~~ (o.;)~t:ITllT~~~ 

4. ~ m;r (i.o) ~ qnrr ~ ~~ 

60. Consider the linear programming problem: 

Minimize: z = -2x- Sy 
subject to 3x + 4y ~ S,x ~ O,y ~ 0. 
which of the following is correct? 

I. Set of feasible solutions is empty. 

2. Set of feasible solutions is non-empty 
but there- is no optimal solution. 

3. Optimal value is attained at ( 0, D· 
4. Optimal value is attained at G, 0). 

lmT '1f I PART ' C ' 

( ~/Unit-1 J 

61. ~ 1% E, IR <ilT Vcfi 3qt!J1'Lilll ~I err 
~ 

~ ~ XE: IR ~ IR ~ ~ lli?; 

mrm:rll'f?; 

I. E #c[<i ~I 
2. E ft!qa ~I 
3. E #c[<i Cim ~ ~ ~I 

4. Eif err 'ff¥ ~.,err fmFr t 1 

61. Let E be a subset of~- Then the 

characteristic function XE: ~-+ ~is 
continuous if and only if 
I. E is closed 
2. E is open 
3. E is both open and closed 

4. E is neither open nor closed 

S/55 CSI/14-4AH-2A 
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62. m f.ti P QCfi QCfiJ_!OiicRi ~ ~. tl1(i n 

<ilT, 'QCi) ~ ~. Cllf(i rcJ Cfl 1f'V'Ticl:rr t' ~ (;tiT 
~ 

K "(!'Cfl Cll@ftl Cfi ~ ~I err f.U:if ~ ~ 

~ m-mrn- ~<rcFc1: 'H1ft ~/'t? 
!. ~ n 'H'1T ~ (1m K > 0, err ~ x0 E IR 

<ilT ~ ~ c=rrf.f:; P(x0 ) = K exo ~I 

2. ~ n ~ ~ (1tiT K < 0, err ~ Xo E ~ 

CfiT ~ ~ c=rrf.f:; P(x0 ) = K exo ~I 

3. ~ UVf ~ n CimO < K < 1 t' 
" 

ft:ro' C"t x0 E R <ilT ~ ~ (ilfcf;" 

P(x0 ) = K exo ~ I 

4. ~ n ~ ~ (1tiT K E IR, err ~ 
x0 E ~ <ilT ~ ~ m1% P(x0 ) = K exo 

tl 

62. Suppose that P is a monic polynomial of 

degree n in one variable with real coefficients 

and K is a real number. Then which of the 

following statements is/are necessarily true? 

1. lf n is even and K > 0, then there exists 

x0 E ~such that P(x0 ) = K exo 

2. If n is odd and K < 0, then there e>.ists 

x0 E 1m such that P(x0) = K exo 

3. For any natural number nand 

0 < K < 1, there exists x 0 E ~ such 
that P(x0 ) = K exo 

4. lfn is odd and K E lffi., then there 

exists x0 E IR such that P(x0 ) = K exo 

63. m;l 1% {ad Ucn (ff:f[~ ~3ft <fiT '(!Cfi 

~~~~(.Rm 
~ 

xk = (ak+1 - ak ) f ak+t 61 ~ ~ * 
~ m-mro 'H1ft 'tit? 
I. mft" n ~ m ~ ~. 

~n X > 1- am ~I 
"-' k=m k an t• 

2 ~ n ~ m CfiT .3fffrn:q 6 ~ 

L~=mXk > ~ (.1 

3 Lk= 1 X k VCf; rriq R?r!~r=Tr=(1 ~ ~ 

~61 

4. Lk=l xk, 00 c=rcfi ~ 61 
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63 Let (ak} be an unbounded, strictly increasing 
sequence of positive real numbers and 
xk = (ak+l- ak)fak+l· Which of the following statements is/are correct? 
I . For all n ~ m, Lk=mXk > 1- a'" 

an 

2. There exists n ~ m such that 
~n 1 
l... k=mXk > 2 

3. Lk=l xk converges to a finite limit. 
4. Lk=l xk diverges to co 

64. ~ JTftcfn 3 q 'fl Rt.il it S t" ft:w Cl'tiT "QCf; .> m ~ ~ (X, d) ~ "QCf; ~ x t" 
ft:w, ~ fcf; d (x,S) = lnf{d(x,y): yES} t 1 
~ ~ ~ -t m-mffi ~ t~ 
1. ~ s~ tom d(x,S) > o, ~ x, 

S CfiT "QCf; tp" ~ ~ ~I 
2. ~SFcrcfr ~ ~ d(x,S) > O<=ITx,S 

q;r ' "Q(f; tp" ~ ~ tl 
3. ~s~~omd(x,S) >O~S.x 

em ~ ~ Cfi«<TI 
4 . ~S~ tom d(x,S) = O<=ITx E S t l 

64. For a non-empty subsetS and a point x in a 
connected metric space (X, d) , let d(x, S) = 
inf(d(x,y): yES}. Which of the following 
statements is/are correct? 
I. lf S is closed and d (x, S) > 0 then x is 

not an accumulation point of S 
2. If S is open and d(x, S) > 0 then x is 

not an accumulation point of S 
3. If Sis closed and d(x,S) > 0 then S 

does not contain x 
4. Jf S is open and d(x, S) = 0 then x E S 

65. ~ fcn f , R tiT "QCf; 'ffii<:r: 31 a Cfl <'!all it ~ 
tl ~ fcn 

L = lim (J(x) + f' (x )) x-ooo 

CfiT ~ ~I ~ 0 < L < co t, ~ fif;:;:r 
~ ~ "t q,t.;,.mffi ~ t/f? 
I. ~ limx-ooo f' (x ) CfiT ~ t , <'IT ~ 

0 tl 
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2. ~ limx ... oo f (x) q;r ~ t . m ~ 
!. t'! 

3. ~ limx ... oo f'(x) CfiT 31f@("1_CI t. (1)­
limx ... oo f(x) = 0 t1 

4. ~limx-.oof(x) CfiT ~ t , <=IT 
limx .... oo f'(x) = L t1 

65. Let f be a continuously differentiable function 
on JR. Suppose that 

L = Jim (f(x) + f'(x)) x .... oo 

exists. If 0 < L < co, then which of the 
following statements is/are correct? 

1. lflimx .... oof' (x) exists, .then it is 0 
2. Iflimx .... oo f(x) exists then it is L 
3. If limx-.oo f' (x) exists then 

limx .... oo f(x) = 0 
4. Iflimx ... oo f(x) exists then 

limx .... oof'(x) = L 

66. ~ fcf; A, R CfiT "QCf; 3 q 'fl A "il it t I fif;:;:r .> 

~ 1l ~ m-m ~ <fi«lT t fcf; A 
~t? 
I. A "t IR CfCfl' CfiT ~ 'ficirr Ql<'IG1 ~ t I 
2. A t" ~ ~ ( Xn} CfiT "QCf; 3l11mTfr 

3411SflA t, ~ A ~ "QCf; ~ tR 
~tl 

3. A 't (0,1) tR 31t"&taCfl "QCf; 'ficirr ~ 
q:;r ~ tl 

4. A "t (0,1) tiT 31l"&taCfl ~ 'fic;rr <1m 
~~~· tl 

66. Let A be a subset of JR. Which of the following 
properties imply that A is compact? 
I. Every continuous function f from A to R 

is bounded 
2. Every sequence (xn} in A has a 

convergent subsequence converging to a 
point in A 

3. There exists a continuous function from 
A onto [0,1] 

4. There is no one-one and continuous 
function from A onto (0,1) 

S/55 CSI/14-4AH-!-2B 
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67. ~ fcf; f [0,1] ~ [0,1] ~ ~ "QCfi QCfifa"l 

~ ~ t-1 f.1hl ~ tt ~ ~-mit 
~tltl 

[0,1]# qf{~t1Ci: ~ ~ ~ ~ 
mft~~~~~~l 

2. LO,l}~ JjUjc;ft<Q('I: ~ ~:m ~ 3fmCfT 

~~~~~~~~ 
3 f ctrr ~ ~S11Cfi<'trfl4 ~ ~I 
4. f ctrr ~ ~S11Cfi<'trfl4 ~ ~I 

67. Let f be a monotonically increasing function 
from [0,1] into [0,1). Which of the following 
statements is/are true? 
1. f must be continuous at all but finitely 

many points in [0,1] 
2. f must be continuous at all but countabl) 

many points in [0,1] 
3. f must be Riemann integrable 
4. f must be Lebesgue integrable 

68. S11CI1fcfit1 'tfi5rcf; ~Sl~ll1 X1 = (C[O,l], ll·llt) 

Cfm Xoo = (C[O,l], ll·lloo). ~ C[O,l] 'Cit mfi 
~ CII@~Cfi m.Ti ~ ~ ~T ~ 
cR ~ <RnT t'. OtiT II flit= f0

1
lf(t)ldt 

~ II f II..,= sup{lf(t)ll t E [0,1]} ~. 'Cit 

fcrmtl ;rr.;l f.tl X 1 OtiT X m ~ ~ ~ 
~ Sf'mT: U1 'C1m Uoo t1 riT 
l. U1 CfiT "QCfi 3q~J}"t.it4 U"" t'l 

2. Um CfiT 'QCfl jq~Jj"-it<Q l/1 t'l 

3. Uoo. U1 ~ wnrl t'l 
4. ;r cU U1<ilT 3q~ij"-'il4 Uoo t'. ;r eft 

Uoo<frr "QCfi 34~J}"t.'illl U1 t'l 

68. Consider the normed linear spaces X1 = 
(C[O,l], 11·11 1 ) and XIX)= (C[O,l), ll·llr:tJ), 
where C[O,l] denotes the vector space of all 
continuous real valued functions on [0,1] 

and II f lh =I: lf(t)ldt, 
II f llr:tJ= sup(lf(t)ll t E [0,1]}. Let U1 and 
Ur:tJ be the open unit balls in X1 and Xoo 
respectively. Then 
I. ur:tJ is a subset of ul 
2 ul is a subset of ur:tJ 

3. ur:tJ is equal to ul 
4. Neithet Ur:tJ is a subset of U1 nor U1 is a 

subset of ur:tJ 

69. ~ fcf> X "QCfi ~ ~ t' 0trr ~ fcf; 

f: X _, Ill "QCfi ~ ~ t' I 1{T;l f<f> G = 
{(x.{(x): X EX} f <fiT Jltut\?l'l t'l eft 
l. G, X CfiT ~ t'l 
2 G, R CfiT ~ t'l 
:.. G.XxR<frr ~t'l 
4. G, R x X CfiT ~ t'l 

69. Let X be a metric space and f: X -+ IR be a 
contmuous function. Let G = ((x,f(x): x E 
X} be the graph off. Then 
1. G is homeomorphic to X 
2. G is homeomorphic to 1R 
3. G is homeomorphic to X X 1R 
4. G is homeomorphic to 1R x X 

70. ;::n;l fcf> A "QCfi CII@~Cfi n X n ~ ~ 
t', ~ A'A=AA'= In nxn C'lctiACfi 

~I ~ ~ # ~ Cil't;r-~ ~~: 
" 

~~ 
!. (Ax, Ay} = (x, y}V'x, y E IR" 
2. A~ mft ~ ATC11' +1 <IT-1 ~I 
3. A~ qfil"C14i !!" <m '(% Q~ISll..-<:1 

~ 3{Tt.1R ~ f I 

4. !Rt 'Cit A ~ct>Ji<r:i'i<:~ ~I 

70. Let A be a real n x n orthogonal matrix. that 
is, At A = AAt = In, the n x n identiry 
matri>... Which of the following statements 
are necessarily true? 
1. (Ax, Ay) = (x, y)V'x, )' E IR" 
2. All eigenvalues of A are either+ 1 or -1 
3. The rows of A form an orthonormal 

basis of !Rn 

4. A is diagonalizable over~ 

71. ~~~~~-~.~~~ 

(~ ~ ~) ~ wn;r met ~ 
0 0 0 
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71. 

72. 

72. 

73. 

G 
0 

D G 
0 

D I. 0 2. 0 
0 0 

G 
1 

~) G 
1 

D 3. 0 4. 0 
0 0 

Which of the following matrices have Jordan 
canonical fonn equal to 

(0 1 0) 
0 0 0 ? 
0 0 0 

I. G ~ ~) 
3. G ~ ~) 

2
. G ~ D 

4
. G ~ D 

mar fcfi A lTcfi' 3 X 4 (itiT b Vcii' 3 X 1 ~ 
~. ~ mft ~fa~c;;aj ~ ~I ~ fcf; 

" cR Ax = b <fiT lT<fi' ~ ~ ~I rfr 
I. Ax = b <fiT lT<fi' ~ ~ ~I 
2. Ax = b <fiT lT<fi' ~ ~ ~I 
3. Ax = 0 ~ alf("'fclCfl ~ ~ fiJj'Lil'Q <fiT 

lT<fi' lrrtm' ~ ~ ~ ~ ~I 
4. <Tftr b * 0, rfr A~ ~ tr.i ~I 

Let A be a 3 x 4 and b be a 3 x 1 matrix 
with integer entries. Suppose that the 
system Ax = b has a complex solution. 
Then 
I . Ax = b has an integer solution. 
2. Ax = b has a rational solution. 
3. The set of real solutions to Ax= 0 has 

a basis consisting of rational solutions. 
4. I f b * 0 then A has positive rank. 

mar f<fi r. a3 tR Vcii' ~~ flli~(i 
" ~~f@Cfl ~ ~I ~ fcf; 'tfflrCfi' 't'4i(1'tv~ 

T,: R3 ..-. IR, i = 1,2 <fiT ~ ~ <iTfcf; 'fl1fr 
a, fJ E IR3 ~ ~'Q", f(a, p) = T1 (a)T2(P) rfr 
I. rank f = ·1 
2. dim(PEIR3 :'ft1fraeJR3 ~~ 

f (a,p) = 0} = 2 ~ I 

20 

3. f tTVf ~ 'liT "ilfOT ~ 
~I 

4. {a: f(a, a) = 0} m(1 2 <fiT lT<fi' ~ 

34'filj'L'tl'Q ~I 

73. Let f be a non-zero symmetric bilinear forn1 
on JR3 . Suppose that there exist linear 
transfonnations rf: IR3 -+ JR., i = 1,2 such that 
for all a,p E IR3 , f(a,p) = T1 (a)T2(~) . 
Then: 
1. rank f = 1 
2. dim fP E IR3 : f(a, p) = 0 for all 

a E IR3
} = 2 

3. f is a positive semi-definite or negative 
semi-definite 

4. (a: f(a, a) = 0} is a linear subspace of 
dimension 2 

74. ~ A=(~ ~ ~) ~ ~ ~: 
9 1 0 

I. A &jC1flAUn~ ~ Mm a_{C*IA ~ mft 
~fa~m ~~I 

2. det (A) ftt1m' *"' 

3. det (A) 13 ~ 1a311\il61"l<a *"' 

4. det (A) ~ Cfil1-~~ ~ ~ ~ ~I 

74. The matrix A = (~ : ~)satisfies: 
9 1 0 

I. A is invertible and the inverse has all 
integer entries. 

2 . det (A) is odd. 
3. det (A) is divisible by 13. 
4. det (A) has at least two prime divisors. 

75. ~ fcf; A Vcii' 5 X 5 ~ ~ (itiT 

~ A~ lT<fi' ~ iico<'lct\'t ~ B 

em QT'liT \iiTnT *"I ~ 1% A fltrr B ~ 
~ ~r: r (;tiT s ~~ ~ ~ ~ ~ 
m mrt ~~It? 
I. s~r+1 
2. r-1 ~s 
3. s = r -1 
4. s * r 
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75. Let A be 5 x 5 matrix and let B be obtained 
by changing one element of A. Let r and s 
be the ranks of A and B respectively. 
Which of the following statements is/are 
correct? 
1 sSr+l 
2. r-1 :5 s 
3. s=r-1 
4. S =I= T 

76. mil f<fi Mn(K) af:f K ~ Slfa~<fl ~ lJCfC1 
~ 

76. 

77. 

77. 

~ nxn ~ ~ w:rtiG <iiT ~ 
" 

iRm ~I 'QCfi &_!HfiSiOfi~ ~ 

A= (Aif) E Mn(K), <iiT ~ Cfit, c:Tm 

~ SiirtRI:C T: Mn(K)-+ Mn(K) ~ 

T(X) = AX ~ fa'm ~ ~. tR ftrmt1 c:lt 
1. trace (T) = n .l:l'-1 Au 
2. trace (T) = .l::'-.1 .l:j=l AtJ 

3. T ~ ~ n 2 ~I 

4. T qotliiOfl~ ~I 

Let Mn(K) denote the space of all n x n 
matrices with entries in a field K. Fix a 

non-singular matrix A = (Ail) E Mn (K), 
and consider the linear map T: Mn (K) -+ 

Mn(K) given by: 
T(X) =AX. 

Then: 
I. trace (T) = n }:f.1 Au 
2. trace (T) = }:f,.,1 LJ=l A If 
3. rank ofT is n 2 

4. Tis non-singular 

V<ll tlftfm:r ~ ~r w:rtiG ~ ~ 
3q:tm~ti1 u, v ~ w ~ fc:tQ- f.p:;r # ~ 

~m<>mJ.~ 
1. u n (V + W) c u n v + u n w 
2. u n (V + W) => u n v + u n w 
3. (U n V) + W c (U + W) n (V + W) 
4. (U n V) + W :> (U + W) n (V + W) 

For arbitrary subspaces U, V and W of a finite 
dimensional vector space, which of the 
following hold: 
1. u n (V + W) c u n v + u n w 
2. u n (V + W) :::> u n v + u n w 

21 

3. (U n V) + W c (U + W) n (V + W) 
4. (U n V) + W :::> (U + W) n (V + W) 

78. ~ fcfi" A l!Cfi' 4 X 7 qj@fc~Cf\ ~ ~ tim 
" 

B 'QCfi 7 X 4 di'R'!fc~Cf\ ~ ~ ~ AB = /4 

~ / 4 , 4 X 4 <1ct1SiCf\ ~ ~I f.p:;r # ~ 

m-mffi ~rr ~ ~~ 
l. rank (A) = 4 
2. rank (B) = 7 

3. ~~(B)= 0 

4. BA = 17 ~ /7, 7 X 7 (1C"ff#iCf\ ~ ~I 

78. Let A be a 4 x 7 real matrix and B be a 7 x 4 
real matrix such that AB = 14 , where 14 is the 
4 x 4 identity matrix. Which of the following 
is/are always true? 
1. rank (A) = 4 
2. rank (B) = 7 
3. nullity (B) = 0 
4. BA = 11 , where 11 is the 7 x 7 identity 

matrix 

[ ~ntt·2 ) 

79. ~ f<fi c tR /Vcll rn ~~ ~ t 
~ mil fct; ( Cf\T 'QCi) fctcrn c:rm ~ 
34:t~A~il~ n ~~ ro;!t f.!f; 

~ 

S = (Re f(z) + Imf(z) I z E fl}. 
f.p:;r q;m:IT # t m-mffi ~~: 

~~~ 
I. IR # S 'QCfi ~ :tliJ~il~ ~I 

2. 1R # S V<ll ~ 'HiJ~il4 ~I 

3. C Cf\T 'QCfi fctcrn tl iJ ~il4 S ~I 

4. Ill # s '(JCfi ~ 'tl#iilil~ tl 
~ ~ 

79. Let f be an entire function on C and let n be 
a bounded open subset of C. 
Let S = (Re f(z) + Im f(z) I z En}. 
Which of the following statements is/are 
necessarily correct? 
I. S is an open set in ~ 
2. S is a closed set in IR 
3. Sis an open set of tC 
4. S is a discrete set in IR 
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80. ~ fcfi u(x + iy) = x3 - 3xy 2 + 2x. ~ 3. if f(z) E R for all 
~v jt ~ ~. ( tRu + iv 'QCii z E (zj/m z = 0} u (zl/m z =a}, (:'i'I'A~Cfi ~ t! 

for some a > 0, then l. v(x + iy) = y 3 
- 3x2y + 2y 

2. v(x + iy) = 3x2y- y 3 + 2y f(z + 2ia) = .f(z) fot all z E 1!:. 3. v(x + iy) == x 3 
- 3xy2 + 2x 

4. if f(z) E R for all 4. v(x + iy) = 0 

z E (z!Im z = 0} u {zlfm z = a} for some 80. Let u(x + iy) = x 3
- 3xy2 + 2x. For 

which of the following functions v, is a > 0, then f(z + ia) = f(z) all z t= c. 
u + iv a holomorphic function on (? 
I. v(x + iy) = y 3 - 3x2y + 2y 82. ~ fcf; f(z) = l:::' .. oa,lzn tTCfi m ~~ 2. v(x + iy) = 3x2y- y 3 + 2y 

~ ~ CitlT r v<fi tr.1 a lfCii"aifi ~ ~I cff 3. v(x + iy) = x 3 
- 3xy2 + 2x 

4. v(x + iy) = 0 I. L~.o lanl2r 2
" ~ SUPJzl=rlf(z)l2 

2. SUPizJ=rlf(z)l 2 ~ L~"'o lanl2r 2n 81. ~ fcfi ( tR tv<fi rn ~~ ~ ~~ 
L~=o lan12r 2n ~ 

2

1
rr g"lf(rei8 )l

2 
d8 3. ~ 1% g(z) =f(Z) ~I f.tHr ~ * ~ 

m-mm~~~ 4. SUPJzJ=rlf(z)l2 ~ 2~ J:rrlf(re 10)j2 
d8 

l. ~ ~ z E lilt ~ ft:ro f(z) E IR t (1t 
!= g ~I 82. Let f(z) = L::=o anzn be an entire function and 

2. ~ fr3ft let r be a positive real number. Then 
1. L::,.o 1Unl2r 2

n S suplzl=rlf(z)l 2 z E (zj/m z = 0} u (zl/m z =a} CitlT 
~ a > 0 ~ ~ f(z) E IR ~ ffi mfr 2. SUPJzl=rlf(z)l 2 S L::=o la11 12r 2

n 

z E C ~ ft:rtr f(z + ia) = f(z- ia) ~I 3. L~=o lctnl 2r 2
n S 2~f02rrlf(rei8 )j 2d0 3. ~ fr3ft 

suplzlcrlf(z)l 2 S 2~ f0

2
rrlf(rei8 )j2 

dO z E (zl/m z = 0} u (zllm z =a} 01IT 
4. 

~ a > 0 ~ ft:rtr f(z) E IR ~ n't mfr 
z E C ~ ft:rtr f(z + 2ia) = f(z) ~I 83. ~ fcfi X= ({a, b) E IR2 : a2 + b2 ::- l} IR\2 eli 

4. ~mft 3k;{ ~ <tiTr ~I ~ f<fi f: X -o IR 'QCii 
z E {zl/m z = 0} u {zllm z = a} 01IT ~rnr~~~ err: 
fc+itft a > 0 ~ ft:rtr f(z) E R ~ ciT mfr I. sr~filki (f)~ ~~ 
z E C cl; ft:rtr f(z + ia) = f(z) ~I 2. Sl~fiiR (f) ~ ~I 

3. eft 1ft~ ~ ~~ft:rtr ~ 81. Let f be an entire function on (. Let rttJ ~ ~ <Fm \I~F.lR (f) qfHll(1 ~ I 9(z) = f(z). Which ofthe following 
4. ~~ u:r~ t l statements is/are correct? 

1. if f(z) E R for all z E R then f = 9 
83. Let X= ((a, b) E IR2: a2 + b 2 = 1) be the 2. if f(z) E R for all 

unit circle inside 1m2
. Let f: X -1 R be a z E (zl/m z = 0} u (zl/m z =a}, continuous function. Then: 

for some a> 0, then 
I. Image (f) is connected. f(z + ia) = f(z- ia) for all z e ( 2. Image Cf) is compac.t. 
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3. The given information is not sufficient to 86. 

determine whether Image (f) is 

Which of the following arc eigenvalues of the 

matrix 

bounded. 
4. f is not injective. 

84. m;'t ~ R[x] ~ dlf"<1~Cfl ~ ~ 

~r~Cfll~~~~ 

~ fcfi D: R[x] -t Dl[x] l'llitfi).,. 

Df = :~. Vf <fit ~ Cfl«rr t1 

I. D~tl 

2. D 31i"t.tJiaCfl t1 

3. E: R[x] -t R[x] q;r ~ t ~ 
D(E(f)) = f, Vf ~I 

4. E: R[x] -t R[x] Cf;f ~ t ~ 

E(D(f)) = f, Vf ~I 

84. Let IR[x] denote the vector space of all real 

polynomials. Let D: IR(x] ~ IR[x] denote 

the map D f = :~ , V' f. Then, 

l. Dis one-one. 

2. Dis onto. 

3. There exists E: IR[x] -t IR{x] so that 

D(E(f)) = f, '<If. 
4. There exists E: IR[x] --+ IR[x] so that 

E(D(f)) = f, '<If. 

85. lir.T ~ G l!<f> 3r.1-~ ~ ~I err ~ - " 

85. 

86. 

~~~~: 
l. 25 
3. 125 

2. 55 
4. 35 

Let G be a nonabelian group. Then, its order 

can be: 
l. 25 2. 55 
3. 125 4. 35 

~(! 
0 0 1 0 

!)~~ 0 0 0 1 
0 0 0 0 
0 0 0 0 

1 0 0 0 
0 1 0 0 

11r.1 ~ ~ ~ m-~ ~ 

1 +I 2. -1 

3. +I 4. -i 

. 0 0 0 1 0 0 

0 0 0 0 1 0 

0 0 0 0 0 1 ? 
1 0 0 0 0 0 
0 1 0 0 0 0 
0 0 1 0 0 0 

I. +1 2. -1 

3. +i 4. -i 

87. ~ ~ R[x], R t" 3iCR V<ii' ~ ~ ~ 

crn<f ~I ~ f% I s;; Dl[x] l!<f> 4JUI\511CJC'fl t 1 

err 

87. 

1. ~ crm ~ -ma- 1l!<f> ~~ 

.3f3m dl01\511ac>fl t. m 'tt 1 l!<f>· 
..:> 

7i3ft=?:'C.o-q=~=o J I o I \5I I a c>fl t I 
..:> 

2. ~ <1m ~ ma- fcmm CiM<T 

R[x]/1, R (i;T (1t>"ll1Cflifl t. m 'tf I V<ii' 
..:> 

3f'til~ fljOj;;;jjq<'fl t1 
..:> 

3. ~ ({tiT ~ -m'4 I= (t(x)) t ~ 
f(x), R tR' Vcfi' ~ 31<'!~Cfi{Ufi~ 

~ t, en 'tf I V<ii' 3ftil~6 <~JOI\5ild<'fl 

tl 
4. ~({tiT~ -m'4l!<f> ~ ~ 

f(x) E I Cf;f ~ t, ~ mc=r 

$ 2 ~' en ~ 1 'Q"ii; 3ftiJ&o 4JUI\5ildc>fl 

tl 

Let lll[x) be the polynomial ring over Ill in 

one variable. Let I ~ lll[x] be an ideal. Then 

1. I is a maximal ideal if and only if I is a 

non-zero prime ideal 

2. I is a maximal ideal if and only if the 

quotient ring ~[x]fl is isomorphic to Ill 

3. I is a maximal ideal if and only if 

I= (f(x)), where f(x) is a non-constant 

irreducible polynomial over Ill 

4. I is a maximal ideal if and only if 

there exists a nonconstam polynom1al 

f(x) E I of degree $ 2 
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88. 

88. 

89. 

~ ~ G q;'l'ft 4 5 CFiT l_TCfl ~ t I 
I. G q;r l_TCfl ~ ~ 9 CFiT ~I 
2. G q;r l_TCfl 3q'HJO(~ ~ 9 q;r t;'l 
3. G CFiT t!Cf; SltiiAIRl 3q'HJ'(6 ~ 9 CFiT t.1 
4. G CFiT t!Cf; SltliAI..-ll 3q~J'(6 ~ 5 CFiT t;'l 

Let G be 11 group of order 45. Then 
I. G has an element of order 9 
2. G has a subgroup of order 9 
3. G has a normal subgroup of order 9 
4. G has a normal subgroup of order 5 

~ -R m-mm ~ 61t? 
I. ~ tr.rr qufrq; n ~ fa<:r ~ tR, Q ~ " ~ n ~ aR ~f'c'HOI cm ~ t;'l 

2. ~ tr.rr quffq:; n ~ ~ ~ tR,aR " F~K~~~{1Tf<f; F!;;K 
~ K, F~ 3\tft (K:F) =n ~ mtr 
~~I 

3. ~ fcf; K I [K: Q] = 4 ~ ~ Q q;r 
t!Cf; ~ ~f'<'HOI 6 I ffi t!Cf; an L 6 
{1Tfcfi K ;;2 L ;;2 Q, (L: Q] = 2 ~ L, Q CFiT 
t!Cf; ~ fcl f'("1{ Oj 61 

4. Q CFiT l_TCfl ~ fcl f'(1 { o I K 6 {1Tfcfi 
[K: Q] qfH~(1 ;:rt'r 61 

89. Which of the following is/arc true? 
1. Given any positive integer n, there 

exists a field extension of Q of 
degree n. 

2. Given a positive integer n , there exist 
fields F and K such that F !: K and K is 
Galois over F with [K: F] = n. 

3. Let K be a Galois extension ofQ 
with l K: <Q] = 4. Then there is a 
field L such that 
K ;:;2 L ;:;2 Q, [L: Q] = 2 and L is a 
Galois extension of Q. 

4. There is an algebraic extension K ofQ 
such that [ K: Q] is not finite. 

90. ~ fcf; A= (~y ~)6, ~ x,y E ~~. 
nTfcn x2 + y:! = 1 61 m ~ qr;:rr ~ fcf; 

24 

90. 

I. ~ 3ft' n ~ 1 ~ ft:nr 
A"= ( co~e sinS)~ -stn8 cos8 
x = cos(8/n),y = sin(8/n) 

2. tr(A) =F- 0 
3. At= A-1 

4. C tR, A Vcli ~ ~ ~ ~ t\"1 

Let A = ( x Y), where x, y E Ire such that -y X 
x 2 + y 2 = 1. Then we must have: 

n ( cosO sine) I. For any n ~ 1, A = . e e -sm cos where x = cos(0/n),y = sin(8/n) 
2. tr(A) -:1: 0 
3. At = A- 1 

4. A is similar to a diagonal matrix over C 

( ~/Unit -3 ) 

91. m.3f.R ch 
~ = (1 + x 2)y, t E IR } dt 

dy = -(1 + x 2)x, t E IR dt 

(x(O), y(O)) = (a, b) 

CFiT Vcli ~ ~: 
I. ~~ <ITa' (a, b)= (0,0) 
2. ~ 3fl'(a,b) E IR x IR~ ~I 
3. {1Tfcfi mft t E IR ~ ft:nr 

x 2 (t) + y 2 (t) = a2 + b2 t;'l 
4. (=ft'fcf; x 2 (t) + y 2 (t) -+ oo, ~ t -+ 01 

<ITa' a > 0 (=l'lrr b > 0 ~I 

91. The system of ODE 

:; = (1 + x 2
)y, t E Ill } 

~~ = -(1 + x 2 )x, t E IR 
(x(O),y(O)) =(a. b) 

has a solution· 
I. only if(u,b) = (0.0) 
2. tor any (a, b) E ~ x IR 
3. such that x 2 (t) + y 2 (t) = a 2 + b2 for 

all t E IR 
4. such that x 2(t) + y 2(t) -4 oo as 

t -4 oo if a > 0 and b > 0 
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92. 11Jiil fcf> y: R ---t IR ~.31 R 

dly- y =e-x X E ~} 
ttr2 I 

y(O) = : (O) = 0 

q;r l:!Cfi ~ 61 m 
I. lR tR y ~ cr~Ci1(11H tJT<1T 61 
2. lR tRy~ ~I 

3. 1!..~e-xy(x) = ~ 
4 

4. 11~ ... -c:oexy(x) = ~ 

92. Let y: ~ -t ~be a soluuon of the ODE 

d
2
y - y = e-x x E IR} 

dx2 , 

y(O) = :~ (0) = 0 

then 
I. y attains its minimum on IR 
2. y is bounded on IR 
3. _i~mooe-xy(x) = ~ 

I" 1 
4. 1~_,-ooexy(x) =-

4 

93. ~ A. * 0 '(1"lrr a ~ 0 ~ ~ m;.l fcf> 
u E c2 ([0,1]), 

u(x) + ~ J;lx- slu(s)ds = ax+ b 

q;r ~ ~ 61 c=IT u ~ ~ 

m:ntmi ~ 6: 

du ~ J.l :r-s 
4. d.>:+ 2 o lx-sl u (s)ds =a 

93. Let u E c2 ([0,1]) satisfy for some A'* 0 and 

a~O 
A. rt 

25 

94. ~ fcf>"J: JR .... a l:!<fi ~~ 31dq,<'l\J1 ~ 
" ~ 

1RfT tfR'rCi1" 6 I f (x) = 0 ~ l:!<fi ~ cffi' ~ 

~~~<f;"rfctfq~~~ 
" 

1. AtCi"IRI~ g(x) = x- f(x)ff'(x) ~ ~ 

~ ~ 'jCi1'(1C£f&:t 61 
2. ~ 'fi:A'lifi'(OJ dy + f(y) = 0 ~ fc:nr 

dt f'(y) 

"Q"iflifl" ~ q;r WI ~ fcrtU 61 
3. g(x) =x+f(x) ~ ~ ~ ~ 

'j Ci1 W'[f@ 6 I 
4. g(x) = x- f(x) ~ ~ ~ ~ 

'j O:HI CfR<i 6 I 

94. Let f: ~ -t ~be a smooth function with non­

vanishing derivative. The Newton's method 

for finding a root of f(x) = 0 is the same as 

I. fixed point iteration for the map 

g(x) = x- f(x)ff'(x) 
2. Forward Euler method with unit step 

length for the differential equation 

dy + f(y) = 0 
dt f'(y) 

3. fixed point iteration for 

g(x) = x + f(x) 
4. fixed point iteration for 

g(x) = x- f(x) 

95. l:!<fi 1RfT as;; c/J(x,y) = o trr ~m 

(x(t),y(t)) ~ ~ ~fh;r QCfi ifiUT tR 

fcmrt1 ~ q;t1f (x(O),y(O)) ~ (x(r),y(r)) 

~ T > 0 ~ ft!lv ~fh;r 6 c:rri% ~ 

1Tfc!tq; ~ ~ij(1Ji)t(1 6. m 
J. X y 

tl>x = t/>y 
2. .X2 (0) + )'2 (0) = .X2 (r) + y 2 (r) 

3. XtP:r + YtPy = 0 
4. x2 (0) = x2(r) 

u(x) + 2 Jo lx- siu(s)ds = ax+ b 

Then u also satisfies 95. Consider a particle moving with coordinates 

(x(t),y(t)) on a smooth curve ¢(x,y) = 0. 

If the particle moves from (x(O),y(O)) to 

(x(r), y(-r)) for -r > 0 such that its kinetic 

energy is minimized, then 

I. ::~~ + AU = 0 

d 2u 
2. --Au= 0 

dx2 

du A rt x-s 
3. dx- 2 Jo lx-sl u (s)ds =a 

du ..\ rl x-s 
4. dx + 2 Jo lx-sl u (s)ds = a 

I. ...:_ = L 
<1>.>: </>y 

2. x2 (0) + y2 (0) = x2 (-r) + y2 (-r) 
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3. x¢x + Y¢y = o 
4. x2 (0) = x2(r) 

96. ~ ~ y(O) = y(rr) = 0, f~1 
y 2 (x)dx = 1 

'fiT ~ y E C2 ((0,rr]) ~ 6 c=Tm 
~ J(y) = f

0rr(y'(x)/dx; y' = :~ <fiT 
mimr ~ 61 rrr Y ~ ~ 6 
I. y(x) = $sinx 

2. y(x) = -$sin x 

3. y(x) = $cosx 

4. y(x) =-$cosx 

96. Let y E C2 ([0, rr]) satisfying 
'y(O) = y(n) = 0 and f

0
rr y 2 (x)dx = .1 

extremize the functional 

j(y) = fon(y'(x))2 dx; y' = :~. 
Then 

I. y(x)=~sinx 
2. y(x) =-~sinx 
3. y(x) = $cosx 

4. y(x) = - $cosx 

97. u = u(x, t) cffi' ~ cfr <fil~!'r ~ q"t 
fct:trrt ~ ilu + u~ = 0 ·X E lR. t > 0 t' iJt ax ' ' 
~ U(X, 0) = u0 (x), X E IR; u0 t' ~ 
fm;r ~ <fiT!t' m-mm ~. 
~ x e lR. c:rm r > o t' ft;1v C1 F<'l' 
u(x, t) ~14"ii'? 
1. 1 

Uo(X) = l+X2 

2. u0 (x) = x 

3. u0 (x) = 1 + x 2 

4. u0 (x) = 1 + 2x 

26 

97 . Consider the Cauchy problem of finding u = u(x, t) such that 

ou ou -;- + u-;;- = 0 for x E IR., t > 0 vt vX . 

U(X, 0) = u 0 (x), X E IR 
Which choice(s) of the following functions 
for Uo yield a C1 solution U(X, t) for all 
X E IR and t > 0. 

I. ( ) 1 Uo X = l+xz 
2. u0 (x) = x 
3. u0 (x) = 1 + x 2 

4. u0 (x) = 1 + 2x 

98. ~~ P,Q[-1,1]q"t~~ 
al@fclCfi mrr ~ 6 c=rm 
ud -1, 1] -+ IR, i = 1, 2 m.JT.R 

d 2 u au 
.. _ 2 + P(x)-+ Q(x)u = O,x E (-1, 1) ..,. ax 

t' ~ 6, ~ Ut ~ 0, Uz $; 0 (;tiT 
U1 (0) = U2 (0) = 0 ~ ~ ~ 6'1 u1 
c:JliT Uz, t' ;{if"R>:UCi'f <fiT ~ ~ W ~ 
~t1m 
I. ul nm Uz ~RIICf1C'1 : ~ 61 
2. u1 c=Tm u2 ~RIICf1C'1: ~ 61 
3. ~ x E (-1, 1] t' ft:lv w(x) = 0 61 
4. ~ x E [-1, 1] t' Rttr w(x) =t= 0 61 

98. Let P, Q be continuous real valued functions 
defined on [-1, 1) and u 1: [-1, 1]--. IR, i = 1, 2 be solutions of the ODE: 

d 2u du · dx2 + P(x);;; + Q(x)u = O,x E [-1, 1] 

satisfying u1 ;:.:: 0, u2 :::; 0 and 
u1 (0) = u 2 (0) = 0. 
Let w denote the Wronskian ofu1 and u 2, 
then 
I. u1 and u2 are I inearly independent 
2. u 1 and u2 are linearly dependent 
3. w(x) = 0 for all x E [-1, 1) 

· 4. w(x) * 0 for some x E [-1, 11 
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99. ~ m:f1' ~ f cfj ~ X q"t 31dCfi(4@1 ~ 

~ ~ ~ fo!tHr 'HWilcti6i'l it ~ 

~'H"'I mer 2 ~ (~ Jft GG O(h2)~ ? 
I. f'(x) ~ f(:r+htf(x) 

2. f' (x) .~ f{x+h)
2
-:.(x-h) 

· f'(x) ::= 3/{:r)-4((x-h)+/(x-2h) 3· 2h 

f '(x) ,.. - 3f(x)+4f(x+h)-f(x+2h) 
4. 8 

99. Which of the following approximations for 
estimating the derivative of a smooth 
functiOn f at a point x is of order 2 (i.e. the 

error tenn is O(h2 )) 

1. f'(x) := /(x+~-f(x) 

2. f'(x) := f(x+h)-f(x-ft) 

" Zh 

f '(x) := 3f(x)-4f(x-h)+f(x- 2h) 
3· 2h 

4. f' (x) := - 3f(x)+4f(x+h)-f(x+2h) 

2h 

100. mfi X E llll, t > 0 cfi ft:r\r ~ 1% 
a"u au azu 

u(x, t), bt2 +a;.,.. 2 axz = 0 q;r ~ 

~~I 

u = el% v(t) ~ 'QCli' ~. v(O) = 0 CitrT 

v'(O) = 1 cfi ~. 

l. ~~:~~~ 

2. lu(x, t)l < e1 CfiT ~ ~I 

3 ~~:~~~ 

4 X ~ Gf<:r;fT 61 

100. Let u(x, t) satisfy for x E !R, t > 0 
8 2u au o2u 
iit2 +at+ 2 iJxZ = 0. 

A solution of the fom1 u = e 1x v(t) with 

v(O) =- 0 and t:'(O) = 1 

I. if. necessaril~ bounded 
' 1 satisfies lu(x, t)l < er 
3 is necessarily unboundeC 
_:;. is l'SCi!latOr) in X. 

27 

101. ~ 1% miT~ au+ ("u)2 = 1 
ilt bx ' 

x E R,t > 0; u(x,O) = -x2,x E IR q;r ~ ~ 

u = u(x,t) I m 
1. u(x, t) CfiT, mfr x E lR ~ t > 0 ~ 

ft:w~~l 

2. fU= t• > o nm x * o ~ ~ ~ 
t --+ t• , lu(x, t)l ..... oo I 

3 mft X E R~ ~ t < 1/4 cf; 

ft:r\ru(x,t) ~ 0 ~I 

4. ftJ x E R<'fliT O < t < 1/4 cfi 
ft:r\ru(x,t) > 0 ~I 

101. Let u = u(x, t) be the solution of the Cauchy 
problem 

iJu + (au)2 
= 1 

iJt OX 
X E !R, t > 0 

u(x,O) = -x2 xER 

Then 
1. u(x, t) exists for all x E Rand t > 0. 
2. lu(x, t)l --+ oo as t--+ t• for some 

t• > 0 and x =t:: 0 
3. u(x, t) ~ 0 for all x E IR and for all 

t < 1/4. 
4. u(x, t) > 0 for some x E Rand 

0 < t < 1/4. 

102. ~ ~ ~ 'HHicti{OJ y' = A.y;y(O) = 
1 'ctiT y(t) ~ cti«iT ~~ m n 2: 1 c:rm 
h > 0 ""ft:w ~~ ~ fctRt 

Yn-.Yn- 1 _ ).y , Y _ 1 ~ ~ 
h - ... n' 0 - t' 

I. e .l.nh "" fmr 'QCli' ~ <mft 'H Fr;rt ct>C:Gi 

2. e.l.nll cfi fmr 'IJ'cti' ~ '('ifv;;:tct>C::CI1 

3. e .l.nr "" fmr 'QCli' ~ G'i(4';:r ..,..'H£f;;1~q:;~c::-::rCI1 

4 e.l.nll "" ft:w 'QCli' ~~)q ~ 

'H Fr;rt q:; C:rt 

102. Let y(t) satisfy the differential equation 

y' = J.y; y(O) = 1. 
Then the backward Euler method. for n ~ 1 
and h > 0 
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Yn-Yn-1 A l 
h = Yn; Yo= 

yields 
I. a first order approximation to e.lnh 
2. a polynomial approximation to e.lnh 
3. a rational function approximation to 

e.lnh 

4. a Chebyshev polynomial 
approximation to e.lnh 

[ ~/Unlt-4 ) 

103. ~ fcfi X Qq; ll I£ fto;q; 'tR" ~ ~ 
E(X) = 0, E(X2

) = 2om E(X4
) = 4 ~ I fiT 

I. E(X3 ) = 0 

2. P(X ~ 0) = 1/2 

3. X- N(0,2) 

4. X Sli<Q\7f;(•1i I ~ mtr ~ ~I 

103. Suppose X is a random variable such that 
E(X) = 0, E(X 2) = 2 and E(X4 ) = 4. 
Then 
I. E(X3 ) = 0 

2. P(X ~ 0) = 1/2 

3. X- N(0,2) 

4. X is bounded with probability 1. 

104. ~ 1% ~ ~f ~ ~ 
x1,Xz,X3 om x-. ~ om ~ 
~ lll£fto;q; 'tR" ~~ rn-
l. P(X4 > max(X1 ,Xz) > X3 ) =! 

6 

2. P(X4 > max(X1 ,X2 ) > X3 ) = ! 
ll 

3. P(X4 > X3 > max(X1,X2 )) = 2.. 
12 

4. P(X4 > X3 > max(X1 ,X2 )) =! 
6 

104. Suppose X1,X2 ,X3 and X4 are independent 
and identically distributed random 
variables, having density function f. 
Then, 

28 

1. 

2. 

3. 

4. 

P(X4 > max(X1,X2 ) > X3 ) = ~ 
6 

P(X4 > max(X1,X2 ) > X3 ) = ~ 
8 

P(X4 > X3 > max(Xv X2 )) = 2. 
12 

P(X4 >X3 > max(X1 ,X2 ) ) =.!. 
6 

105. ~ fcfi X1,X2,X3 , ... ~ lll£fi:l§Oq; 'm" ~. 
E(Xk) = 0 om Var(Xk) = k ~ "ffi"tfl mal fcfi 

. Sn = L~=l xk. m -;;!'if n-+ oo, 

I. Sll~<hC11 ~ n~~2 -+ 0 

' ~ Sn 2. CTc;;; ~ n3/Z -+ 0 

3. ~ ~ Sn~n -+ O 
n2 

4. Sll~<hC11 ~ :"s~; -+ 0 

105. Let X1 ,X2 ,X3 , . .. be independent random 
variables with E(Xk) = 0 and Var(Xk) = k. 
Let Sn = L~=l xk .Then, as n -+ oo, 

I. 11~';2 -+ 0 in probability 

2. ~~~~2 -+ 0 in distribution 

3 SnXn 0 . d' 'b . • 
11512 

-+ m tstn utton 

4. ~"~; -+ 0 in probability 

106. 3fQ'ftiT ~ {1, 2, ... , 100} <j'f<i Qq; ~ 
~~ trr fcNrt 1 ~ fcfi ~ 2i om 
2j Qq; ~ ~ <1Ttf ~ ~ ~ om 
~ 2i- 1 'C1'm 2j- 1 3fmfr ~ ~ 
~~ ~ i,j = 1, 2, "' 1 so ~ ft:tvt 3-fR ~ fcf; 
P~~i > O,p~~j > O~pri > 0, fiT 

l. ~ ~~ 3\<'lfj<h'<UftJOl ~I 
2. ~~~~~~ 
3. 3fCI"fttT 8 q ••w a rff ~ 1 .;) 
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106. Consider a Markov chain with state space 
(1, 2, ... , 100}. Suppose states 2i and 2j 
communicate with each other and states 
2i- 1 and 2j- 1 communicate with each 
other for every i,j = 1, 2, ... , 50. Further 

(2) (3) (7) suppose that p3,3 > 0, P4,4 > 0 and Pz.s > 
0. Then 

1. The Markov chain is irreducible. 
2. The Markov chain is aperiodic. 
3. State 8 is recurrent. 
4. State 9 is recurrent. 

107. ~~~~~~ ..:> 

~~ if; fc:ro' ~ ~ cfrr ~ ~ 
~~ 
I. 0 
3. 2 

2. 
4. 00 

101: For a Markov chain with finite state space, 
the number of stationary distributions can 
be 
1. 0 2. 
3. 2 4. 00 

108. N,A1 ,A2, ... ~ at@Riifi ~ ~t£ftUCfi 

~ ~ c=t'1fct; P(N = k) = (1- p)pk,k = 
0,1,2, ... ~0 < p < 1, c:Tm {A;: i = 1,2, ... } 
~ QCf ~: iiftc; ~ 
~t£ft{)Cfi ml CfiT 'Q"Cfi ~ ~~ ;ml f% ..:> 

{ 

~ ifN(w) = 0 

X(w) = ~AI L if N(w) = k, k == 1,2, .. 
j=1 

I. X~~ ~~~fto;q; ~~I 

2. X CfiT Jil'{"'\illrlifi ~ mx ~: 
( ) 

(1-p) 
mx t = < >' t E R, 1-pmA t 

~ m,., A1CfiT Jitl{.n\J\OrlCfi ~ ~I 
3. X CfiT ~-~ lfJx ~: 

( ) 
(1-p) . 

lfJx t = <>'tEIR,~ ({J;.. 1-P<PA t 

A1CfiT~~~I 
4. 0 if; Jm'-'C1R X 'HIR~(1 ~I 

29 

108. N,A1 ,A2 , ... are independent real valued 
random variables such that 

P(N = k) = (1 - p)pk, k = 0,1,2, ... 
where 0 < p < 1, and {Ai: i = 1,2, ... } is a 
sequence of independent and identicall> 
distributed bounded random variables. Let 

if N(w) = 0 

if N(w) = k,k = 1.2, ... 

Which of the following are necessarily 
correct? 

1. X is a bounded random variable 
2. Moment generating function mx of X is • (1 - p) 

mx(t) = ( ) , t E JR, 1- pmA t 
where mA is the moment generating 
function of A1 . 

3. Characteristic function ({Jx of X is 
(/Jx(t) = (t-p~ )' t E IR, whereqJA is 1-pcp,. t 
the characteristic function of A1 . 

4. X is symmetric about 0. 

109. ;ml f% cf>(t) ~ ~t£RB>ifi ~ q;r 

:ffimralUT-~ ~~ en-~ #1 ~ ~-~ 3fr 
~-~t? 
l. 'H"3ft t E R if; ft:ro' {(t) = [<J>(t)Jl 
2. 'H"3ft t E Ill if; ft:ro' f(t) = I<J>CtW 
3. 'H"3ft t E Ill if; ft:ro' f(t) = <PC -t) 
4. 'H"3ft t E Ill if; ~ f(t) = l/J(t + 1) 

1 09. Let ¢ ( t) be a characteristic function of some 
random variable. Then, which of the 
following are also characteristic function? 
I. f(t) = [ ¢(t)] 2 for all t E JR. 
2. f(t) = l¢(t)l 2 for all t E JR. 
3. f(t) = ¢(-t) for all t E IR. 
4. f(t) = ¢(t + 1) for all t E JR. 

110. ~ f% tr.l(=Q f(X!J.I) = e-(x-iJ.l,x > J.1 (~ 

-oo < J.l < oo c:Tm J.l 3rnTC1 ~) ~ ikvr ~ 
qn)' ~ f<j{i ~(1 : c:rm ~: ifft<; 
~ X1, X2, .... Xn ~I ;ml f% T1 = Lt=1 X1 
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Rm T2 = 2X(tJ•~ X(l) .-'!_01C1il Sii11-

~f-;r ~I H0 : J.l = 0 ar.:m:i H1 : 11 > 0 <\;" 
~ ~ a tR, ~ 0 < a < 1 ~. <\;" ~ 
FrrHi ~ ~ 4T trtlliurr A Rm B <\;" GTTt 
~ lmntl 

A: ~ T1 > C1 ~ C, ~ t Cl'1"Fcti 

P(Yt > C1) = a, Y1 - ~" <\;" mtr, nT H0 

<m" 31 f<i'l 411 { <fit I 
B: ~ r2 > C2 ~ C2 ~ 6 Cl'1"Fcti 

P(Y2 > C2) =a, Y2-~ <\;" mtr, nT H0 
<m" 31 t=<fl q; I { <fit I 

c:rr FrrHi ~ ~t l1 m-l1 ~ ~ 
I. A Rm B ala:IT ~ a <\;" qi'rll;lUT ~I 
2. A \!41'Hillrt(1: ~~ ~ a em 

qi'rll;lUT t I 
3. B Q41'HillrtC1: ~~ f"(R' a em 

qi'rll;lUT 61 
4. ~ 11 > 0 tR A ~ ~ It 8 _, 
~~ ~I 

110. Let X1 , X2 , ... , X11 be independent and 
identically distributed observations from 
the distribution with density 

f(xlp) = e-<x-f.l>,x > 11 
where -oo < 11 < oo and p is unknown. 
Let T1 = 2 ~f:1 Xi and T2 = 2X(t) where 
X(l) is the smallest order statistic. To test 
H0 : p = 0 versus H1 : 11 > 0 at level a, 
where 0 < a < 1, consider the two tests A 
and B given below. 

A: Reject H0 ifT1 > C1 where C1 is such 
that P(Y1 > C1 ) = a with Y1 - ..fzn 

B: Reject H0 ifT2 > C2 where C2 is such 
that P(Y2 > C2 ) =a with Y2-rz 

Then which of the following statements are 
valid? 

1. Both A and B are level a tests 
2. A is the uniformly most powerful 

level a test 
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3. 0 is the uniformly most powerful 
level a test 

4. B is more powerful than A at any 
11>0 

111. ll17f fcfi X1, X 2 , ... , X11 , n ~ 3, N (11. 1) "lcri:ATh~l 
l1, ~ 11m 6, ft:rm m:rr lll£fm<fi ~ 
tt ~ Cfit ~ x" =.!.:Er .. 1X1 61 ~ n 

~ l1 m-l1 ~'l!Cii(1: 'H1r ~ 

4. 11 <\;"~~~~f-ir em 
~ Xn 61 

111. LetX1,X2, ... ,Xn,n 2!: 3, be a random sample 
from N(p, 1) population where J.l is 
unknown. Define X11 =;; ~~1 X1• Which of 
the following are necessaily true? 

I. Cov(X1 - 3X2 + 2X3 ,Xn) = 0 
2. Cramer-Rao lower bound for unbiased 

estimators of J.l is !. 
n 

V (X- ) V (X1 +2X2 +3X3+ .. ·+nX11 ) 3. ar 11 < ar ~ 
2 

4. X11 is a function of any sufficient 
statistic for p 

112. ii'Ff"ll' * 'CfT'U if; f"(R' ~ ~ ~ ~ 
A t=rtrr 8 ~I A t=rtrr 8 ~ ~ <\;" 'Q'Ci; _, 
3ft."ll'r.l It n = 12 ~It trrU ~ ~ 
cJ;rr~<\;~mqrm:rr ~ ~~ 
(X1, Y1 ), ... , (Xn, Yn) a mtr.f ~. ~ X(s fcrtU 
Aq_crm ~ ~ ~ QCf Y/sfa'fUB~ 
~ 11<)' 'ii'T't1D1' <m" ~ ~ ~I ~ 
t<rrrr It m- SV r.t; ~ It ~ em 
.mmq" 'CfT'U ~ ~ tr{ ~ ~ ~ t. 
~a;oTI- (X1, Y1), ... , (Xn, Yn) if; ~: 
~~Mcf;'r~ t1 
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H0:~ A (1mB it~ 3-T<=R ~ 6 
~ 

H1:~ A *t ~ ~ ~ B'tlll'llcr'4C1: 
.;) 

~ ql<;i4iCfl ~ 61 
~ qfra;ur ~ ft:rv fm:;r qfre;;ur '8 i f@j fch >!ll 

~ ~ m-~ 3qjCfC1 t? 
l. (l) > X1), 1 ~ i ~ n; 1 ::; j ::; n ~ 

~(xi,l)) ~~ 
2. ~~*y~~~q;r 

<:!hictie'l 

3. (}j > Xi), 1 ~ i $ n ~ <:mC'iT (X1, Yt) 
.;) 

~~ 
4. y -i 

112. A and B are two methods to determine the 
levels of mercury in fish. ln a study to 
compare A and B, amount of mercury was 
measured using both methods on n = 12 
fish. Let (X1, Y1 ), •.. , (Xn, Yn) be those 
measurements, with X[ s standing for 
method A and Y/ s for method B. It should · 
be noted that the size of error in 
measurement can depend on the amount of 
mercury, so the observations 
(X11 Y1), •.. , (Xn, Yn) may not be identically 
distributed. To test 
H0 : There is no difference between methods 
AandB 

versus 
H1 : Method B typically gives a larger reading 
than method A, 
which of the following test statistics are 
appropriate? 
l. Number of pairs (X1, }j) with 

(lj > xi), 1 $ i $ n; 1 $ j ~ n 

2. Sum of the ranks of theY observations 
in the combined sample 

3. Number of the pairs (Xi, Yi) with 
(Y1 > Xt), 1 $ i $ n 

4. v-x 
113. mar 1% xl,x2 .... ,xn f<fCtir l!Ci ~: 
~ ~ (8) ~. ~ 0 < 8 < 1 (iUT n > 1 

~~ ~ fcli 8 'CfiT qc§u<•ka J c1 
) • o < e < 1 

" () 1-8 
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~ ~ 1T ~I ~ cR fcfi S = 
.;) 

2:1~ 1 xi . c:IT fm:;r # ~ Cf)tf;f ~: 

1. e ~ ~-:cr-mt-"ll' 'CfiT ~ ~ ~~ 

2. () ~ ~"tl'-1llt."ll' 'CfiT ~ ~I 

3. 8 ~ ~"tl'-1llt."'4' 'CfiT ~~(1m s ~ 
"81fr li'IVTt ~ ft;nr 3 'L il C1 <H t;ll nt CfiC11 

~~~~~~ 

4. e ~ ~-:cr-mt-"ll' 'CfiT ~ ~ (;UT s <); 

~ li'IVTt <); ft:lv 3 'L il C1 J1 t>ll ~ CfiC11 
.;) 

~~~~61 

113. Let X1 , X2 , ... , Xn be independent and 
identically distributed Bernoulli (8), where 
0 < 8 < 1 and n > 1. Let the prior density 

of 8 be proportional to ~, 0 < 8 < l. 
. 8(1-8 

Define s = L?:1 xi. Then valid statements 
among the following are: 

1. The posterior mean of e does not exist; 
2. The posterior mean of 8 exists; 
3. The posterior mean of e exists and it is 

larger than the maximum likelihood 
estimator for all values of S; 

4. The posterior mean of e exists and it is 
larger than the maximum likelihood 
estimator for some values of S. 

114. ~ t>lkli'IIG1 E(Y) = xp, Cov(Y) = CJ
21 ~ 

X JlTR111 n x p 'CfiT, cffift r ~ p q;r QCfi ~ 

~. tr{ fcri:rrt I nT ~ 'CfltTGiT "R ~ q;'f;r -~ 

~<1'Cfi(1T ~ t? 
1. J11Cfl(4v~~<1 ~ ~ q;r 'tlJj"Lil<£1 Fcrnr 

r cfi'r t:rcfi ~T ~ ~ ~ Cflt('IT ~I 

2. q:;-o: ~~ ~r c <);~'lift 
.;) " 
E(c'Y) = 0 ~. 'c:IT ~ t:rcfi ~ l'P 6 aT 
JliCfl('li\'14 ~ 61 

3. 'lift (13ft 'ffi:!rq:; ~ l' p 311 <h('l~ ;(j ~' 

ciTr = p ~I 

4. E(c'Y) = 0 ~ ~ c'Y 'CfiT 'tlJ'I"Lil<£1 
.;) .;) 

Fcrnr r ~ ~r ~ ~ ~ 

~~I 
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114. Consider the linear model E(Y) = 
X p, Cov(Y) = 0'2 / where X is n matrix of 
size rt X p having runk r ~ p. Then which 
of the following statements arc necessarily 
true? 

I. The set of estimable linear functions 
funn a vector space of dimension r . 

2. If E(c'Y) = 0 for some nonzero vector 
c, then there is a function l' p which is 
not estimable. 

3. If all linear functions l' p arc estimable, 
then r = p. 

4. The set of functions c'Y with 
E(c'Y) = 0 form a vector space of 
dimension r. 

115. ~ ~ s:lf?llil01 tR ~ 
Yt = 28 + {3 + E1 

Y2 = {3 + 2y + E2 

Y3 = 8 + {3 + Y + €3 

~ 8,{3,y 3nf1'C1 ~ ~ Cftrr E't,E2,E3 

;rrt."ll' o nm 3fm' ~ <rcF<i ., 
~ lli£:ROI<h ~ ~~ m ~ ., 
~~~m-~~~? 
1. 8,{3 nm r 3'tl<h<'lvfl'll ~~ 
2. ()- y 311Cfl<'I;1'J<Q ~I 

3. 2y- 28 311(f;(4;:f)<Q ~~ 

4. () + y 311ct;(4;:fl<Q ~~ 

115. Consider the linear model 
Yl = 2e + p + r t 

Y2 = P + 2y + e2 

Y3 = e + P + r + e3 

where e. p, y arc unknown parameters and 
e1 , E2 , E3 are uncorrelated random errors with 
mean 0 and constant variance. Then which 
of the following statements are true? 
I. e. p and y are estimable 
2. e - y is estimable 
3. 2y- ze is estimable 
4. e + y is estimable 

32 

116. ~ f<t; Y ~ s:lfiiAir'll m N11 (0,1) <fiT 
~ ~ t ntrr A Qcf B n xn ., 
fiA~l"l. crirfi'A' ~ ~~ m ~ ~ ~ 
~~~~t? · 
l. "llftr AB = 0~ ffi' Y'AYvcf Y'BY 

fCIC"iill"l: ~~I 
2. ~ Y'(A + B)YCflT <mt-cnT iic:G1" t ffi' 

Y'AYQcf Y'BY fCIC"iill"l : iift<:r ~~ 
3. Y'(A- B)Y CflT ~-cnl iic:G1" tl 
4. Y'AY ntrr Y'BY <fi <mt-cnT ikrr t1 

116. Let Y follow multivariate nonnal distribution 
Nn (0 , I) and let A and B ben X n symmetric, 
idempotent matrices. Then which of the 
following statements are true? 

117. 

I. If AB = 0, then Y'AY andY' BY are 
independently distributed. 

2. If Y' (A + B) Y has chi-square 
distribution then Y' AY and Y' BY are 
independently distributed . 

3. Y'(A- B)Y has chi-square 
distribution . 

4. Y'AY and Y'BY have chi-square 
distribution. 

1 
I. p<,n 
2. ~ ~ 'ElCCfl' ~ cl!lft!;<Ql"l fCir 

-..-,..,..r.,· ,......,. 1+2p ~ OJIG1 fl iSJlll ~ CfiT ~ -
3
- to I 

3. ~m cfl <Q ~ tiZCfl' ~ vet ::r::!'m ' .:> 'l."'~ 

~~~~tl .:> 

4. ~ eft 11mr ~ ~ c<Qif{;;<Ql"l .:> ' 
Cfl'<'l' ~;;n_,.G1...;.fiiSJ.,..,..<Q ... I ~ CflT ~ .:> ., 

~ (p +vlz) tl 
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I 17. Consider a 3-variate population with 

covariance matrix a2 p u2 u2 p 
( 

q2 q2p 0 ) 

0 u2p u2 

where u 2 > 0, p > 0. Then which of the 

following statements are true? 
1 

I. p<{Z 

2. The proportion of the total population 

variance explained by the first principal 
. 1+2p 

component ts -
3

-

3. The second principal component is 

uncorrelated with the first and the 

third principal component. 

4. The proportion of the total population 

variance explained by the first 

two principal components is 

~ (p + ..fi) 

118. cfr;; ~ A, 8 (fm C ~ QCfi 23 ~-

118. 

3 q 141;fl -snmr tR ~I ~ fcf;" 3fTO 3"Cl'W 

F QCfi ~ mt Sl ffitffi ~ ~ ~ t!ist * 
~kia<'i ~ f<mr ~ ~I 

a a 

a c c c b a 

ac be ab ac be ac 
abc ab abc ab abc be ac 

c 
abc 

1. ~ ~ ~ cnr QCfi 341(;'<01 61 

2. Slffifffi 1 * AB ~ 61 

3. Slffifffi 2 * AC ~ 61 

4. Slffifffi 4 * ABC~ 61 

Consider a 23 factorial experiment with three 

factors A, B and C. Suppose eight treatments 

are assigned in two blocks of each of the four 

replicates in the following way. 

Replicate 1 Replicate 2 Replicate 3 Replicate 4 

(I) b (I) a (I) a (I) b 

a c b c c b ab a 

be ac ac be ab ac be c 

abc ab abc ab abc be ac abc 

S/55 CSI/14-4AH-3 

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

l. This is an example of complete 

confounding 

2. AB is confounded in Replicate 1 

3. AC is confounded in Replicate 2 

4. ABC is confounded in Replicate 4 

119. ~ f.f;- 3m1Ttr n cnr ~ ~T QCfi qAl1J <1 

\ilii'fi~l N $qii$~i, ~ N > n ~ 't fir.rrr 

t_ff:~ ~ mtmUT lll'ifi:tsq, s:tffiilll01 

~~~6om~~-t 

~ m.~ ml ~ ~T mt..:r q;t y 't 

~ fcf;"m ~ 6 I 3fif ~ fcf;" P1 QCfi 

~ 't ~ ~ "iR' ~ Yt q;t ~ ~. 

om ~~ (N - 1) $q11q,:a, -t fir.rrr ~:~ 

~ ~ mt1Rl7T ~ 1 'i fi:O><t>, 3m1Ttr n cnr ~T 

~qiii'l~ ~ om il~Frl<1 ~ -t Wr<=r 

m.mr.r ml ~ ~T mt..:r ~ Yo 't 

~ m- ~I qfhcii~(1 cR t 1 = Ny, t2 = 

(N- l)y0 + y1, V1 = Var(t1) om V2 = Var(t2) I 

frtl::;r * -t m--t ~~: ~ t? 

1. \il01'fi&~l q)dllhi'l ~ ~ tl ~ 61 

2. \il01'fi&lll q)dJ'hi'l ~ ~ t 2 ~ 61 
2 cr2 N-n "' 2 • 

3. V1 = N - - ~ q = \il01tHSI~I 
n N-l 

~61 

4. V2 ~ vt.mfl'n.N ~ ~~ 

119. Suppose a sample of size n is drawn using 

simple random sampling without replacement 

from a finite population of N units where 

N > n and denote the sample mean of the 

study variables corresponding to the selected 

units by y. Now suppose we know one 

variate value y1 corresponding to one unit 

and draw a simple random sample of size n 

without replacement from the remaining 

(N - 1) units and denote the sample mean of 

the study variables corresponding to the 

selected units by y0 . Define t1 = Ny, t2 = 
(N - l)y0 + y 1, V1 = Var(t1 ) and V2 = 
Var(t2). Which of the following are 

necessaril} true? 
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I. t1 is unbiased for population total 2. t 2 is unbiased for population total 
2 " 2 N-n 2 3. V1 = N - -where u = population n N-1 

variance 
4. Vz :5 V1 for all n, N 

12 o. ~ fcf; 3tflrnVf 'l'fn:t tt > o 'Q<f mn- 'l'fn:t 
Jl > 0 ~ V<ti MIMI I t:ifcffi ~T lf 
X(t) = m:nT t tf{ <R lf ~ ~ ~ ~I 
~ ~ ~ ~' ~ fcf; TC1c = 
limr-co P(X(t) = k), k = 0, 1, 2 ... I ~ lf 
m-~~~ 

I. {X(t)) 'QCfl ~ OtTT lRUT ~ ~. 
arr;r ~ A.lc = A., k = 0, 1, 2, ... '()(f 
lRUT 1T'fc!tm Jl1c = Jl, k = 1, 2, ... <); ~I 

2. (X(t)) 'QCfl arr;r '()(f JRUT ~ ~. 
arr;r ~ A.1c = ~ 1 k = 0, 1, 2, "' OtTT 
lRUT 1T'fc!tm Jllc = !. I k = 1, 2, ... <); ~I IJ 

3. ~ OtTT ~ ~ Jl > A.~.mft ~ 
ikrf {rr~c}Cfil' ~ ~. OtTT ~. 
~ (;) ~ .,-lllflld'l ll cir.r t;l 

4. ~ lll~dl<'ll 'Qqi ~ 'Qqi ttl' ~ cR 
tjf.!ffi * qrc:rr t;, m th * 3'fi'CfiT 
¥!" t;:rc:ft~ ~ ~ (2~-t) ~ 'Qqi 
iHEIIC1i<h'l cir.r nsrnT ~I 
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120. Let X(t) = number of customers at timet in 
the system in an M/M/1 queueing model with 
arrival rate A.> 0 and service rate 1-L > 0. Let 
TCk = limt-+oo P(X(t) = k), k = 0, 1, 2 "' 
whenever it exists. Which of the following 
are true? 

I. (X(t)} is a birth and death process with birth rates A.k = A., k = 0, 1, 2, ... and death rates I-Lk = ~-t. k = 1, 2, ... 2. (X(t)} is a birth and death process with 
birth rates A.k = 1· k = 0, 1, 2, ... and 

1 death rates I-Lk = -, k = 1, 2, ... f.l 3. Limiting distribution {rrk} exists if and only if 1-L > A., and is the geometric 
distribution with parameter(;). 

4. If an arriving customer finds exactly one customer, then his total waiting time in the system has an exponential distribution with parameter (2J.t). 
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