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&
1. oy o= & 7 gar & | §97 Uem gaer 4 v w6t i (20 97 'A' F + 40 977 'B' + 6

o o0

11.
12.

977 'C' %) 987 fawey ge7 (MCQ)fev 717 & /| 39l ¥17 'A' § & sifgraaw 15 sl #77 'B'
25 g @or 47 'C' § W 20 ge @ SN &7 & | I} [FEIRT W e gel & Iaaw QY T
a9 dqe7 gger 91 'A' & 15,977 'B' & 25 o7 917 'C' W 20 v @) ot Bl orwit ]
.THSIR, I GFF ST W Qa7 77 & | ST7 JIel T 3N H75 @I 774 foreg § gt I8
i fory 5 gRasr & g qR v WEl & aer #El W we—%e T8 8 | I wr & ar amg
gfgoficiery & Sl @re @) gRABT dacr &7 a7 BV FHd & | g9 GV ¥ 3L.YH%3IR. Sy
gFE I A g o | g9 gRAFT d % H1F BT & forg SfaRkad g Ferr T &

HLTRIR. ST¥ TFF U8 | 7 Q7 TV W G¥ U XIS TN, A T 9 T gRaar
&T HHIF [T, AT &1 3T E¥AER H 31qed B |

319 ST SLVRSR. Tk TAB H ¥l 49, [399 Bls, JRAFT BIS Silv D= Bl & Hafed
Wyl gal @ $icl §ic7 U7 § Sa i HY [ Ig Vb a7 goErfl @ okt & & aF
HL.YLIAN. I T35 ¥ Q0 7Y (A7 @7 Q¥ @GS F Gl @Y, Ve 7 Hed U HIGeY
fRavel &1 wel e ¥ Iglcad 78 P UV, foraw Siaa: 9@l g, fored 9@t
LTS I TAE B sedipla o A, & waHd & /

g 'A' F g 5T 2 3, 9iT'B' F gie 597 & 3 3w aor 477 'C' 7 g geT4.75 H
T & | GRIF TeId SN B FUTHS JodidT 9T 'A' F @ 0.5 3% e 977'B' 4 @ 0.75 3%
o faar s | 9T 'Cl @ St @ fory RS Jodied T8 &

g7 'A' T 9T 'B' @ Fdd T P A R fddoy v T E | 394 & P9 U fdpoy &
TE Serar “HalcaH g1’ 8 | B! GG T HT el dierar walead g1 ge & | 9T 'C A
T g9 71 v 97 ‘v o SE [deey aE & wahd & | 9T 'C 7 gAd g & wHT
fadeyl @1 el T PN Uv & IST HI &R | W W6el [Pyl BT FqIT T8 BYd UN Blg
31f¥r® wise T8l f&ar e |

THeT B §Y IT SFIerd a¥Idl BT FART Hed §Y UIY ST qret GREerl a1 §¥7 SV 377 4reff
TSIl & fery IR SENIAT O Wbl & |

gETeff & Sav a7 ¥ T B SARTT BEl SN §& o TE foregr ey |

HARICY BT SYINT Hve B} AT T &

e T Y 0% 95 fAfsa w7 ¥ OMR Saiv 95% @1 f34iford &% | gi-aciicies &I o7
OMR Tciv 9% @lgs & geard Si9 39} Bid-oid Glafelld & o w&d &/

fa=st A /AN & geT F fafa 819,/ 9 W 9% ST SN FAIfOIE 8T

Faer G¥le B QY Sfale dd do7 darel gl @I 8 u¥ler ik \rR o W Bl
srgEfa & et |

g¥ereff T ¥ T SrAHR B F "l sear § |
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1

03.

HIT \PART 'A'

Yy 3R 23 ' FF A o g F WA
gl 3 A QErdy 3R gy A\ "¢ A
QT A §l oF 3R g0 38 FF F1 6 He
d g & e d @ i ar sua @l
GRNY

1. fAar 3t e 86 F Ig T W
ghar gl

2. & 3ol 6 HE H Ig FT W Tohd 2l
3. g S HR HLar & 7L

4. g8 T AT FIF T B

It takes 2 hours for Tiwari and Deo to do a
job. Tiwari and Hari take 3 hours to do the
same job. Deo and Hari take 6 hours to do
the same job. Which of the following
statements is incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Hari does not work at all

4. Hari is the fastest worker 4
&

e, et ¥ R o R o
@m%l%ﬂﬁﬁﬁwa@}rﬁmﬁ
&1 13Ty fSag fr afad & 128 3% 3
g TH AT T URFH I § o gad
UEel il GgTT 87

1. 3egel 3R HURT gt

2 R
3. it 4
4 F

. el T "

Abdul travels thrige the distance Catherine
travels, which is also twice the distance that
Binoy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
spe'bd. If they start at the same time then
who'teaches first?

1. BothrAbdul and Catherine

2. Binoy

3. Catherine

4. All three together

s fafdse caafya o uerd & fow: dar
$r gear + st fr gEar = FRY H gEa
+2 8l 38 YHR & el gUF 3 (ST T

G AT AE BA) derdt & fAv Her delt
gear + it Y g'ar — FRT o gE,

fhaeT gref?
1. ar 2. IR
3. B 4. T

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touchmg each other)
objects, what is the total valué of faces +

vertices — edges? #
1. Two 2. Four""r
3. Six £ 4. Zero [

e %A A 30Ter T 24 gam?

4. What will be the next figure in the following
sequence?

T god W f9=g A, B,C, D&, dUT AB=5
d+r, BC=12 ¥, AC=13 #H. T AD=7
H#. &1 a9 CD &7 fAsedsd &AL §:

1. 9 &=, 2. 10 T,

3. 11 G 4. 14 G,

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is

1. 9cm
3. 11 cm

2. 10 cm
4. 14 cm

www.examrace.com



7. gAETg DS B T gER F IHee GO A

@ 3ER SR I §| & erihd
&A1 & aTathell &M 3edTdl 87

6. 38 TR 3l dHI FEIT 1 TqT W STTH 8. T& #Hesh Ud 3o H S 1 Al & g
Ugel 3R WA IR T IUADS 40§ TqAT JT AT gl FH ¥ FA fhde 3o H a8
S & 3T A IO 28 1 3H HEAr 10ﬁwﬁ.qﬁwﬁwﬁoﬁﬁqwq§€r
% EOIRd TUT HI 3 SHES & 3ih o HheTl &2
3dT & 7 § e & did T & 3 éé
TS & 3F T B 3.3
1. 5478 2. 5748 :

4. vl
3. 8745 4. 8475 & W g AT A I

6. Choose the four digit number, in which the 8 A f“’,g hops and .lands exactly lfmeter away
product of the first & fourth digits is 40 and at a .tm(lle. Whaills th? lelagt numbe})gf hops
the product of the middle digits is 28. The rleq‘lm to reach a poigt WOFm awe . |
thousands digit is as much less than the unit 2' ) [
digit as the hundreds digit is less than the 3' 3
tens digit. ' b
1. 5478 2 5748 4. It cannot travel §uch a distance
3. 8745 4. 8475 { L

9. T TEENST 36 fRF/EeT & o U TorewR

& Th feg # 8 Adhes F TU IeHH A
20 ¥3as F IR FN ¥ voew oS

T;v%
1 %joﬁr.
3. 407 S

—

2. 280 HT.
4. 160 #T.

+ : :
. 9. A ftrain running at 36 km/h crosses a mark on
< { the platform in 8 sec and takes 20 sec to
) { < cross the platform. What is the length of the
= platform?
1. 120 m 2. 280 m
3. 40 m 4. 160 m
1. 2:1 2434 10 v §g9 f(x) H x—5 A x—3 A
3.4:1 4.8:1 x—28 Wiod IR 9T 1 &1 AV Aear Bl
7. Equilateral triaflgﬁs are drawn one inside the & 3' 7a jl%’ gaa HIeA-HT &1 Fhl &2
, other as shown. What is the ratio of the two I x®—10x" + 31x + 31
| shaded areas? ? \ 2. x3— 10x% +31x — 29
3. x* —10x% + 31x — 31
4. x3—10x% +31x + 29
10. When a polynomial f(x) is divided by x — 5

or x — 3 or x — 2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x3—10x% + 31x + 31

2. x3— 10x%+31x—29
3. x3—10x% +31x — 31
4. x3 —10x% +31x + 29
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11 9RFS H Il & G Y §T U et

Jor H RUd v oic g & arer dR-ei 7

To TeT &1 I IeT §F I el |j| =

HACET H a9 3H dF H AT Fog

1. I & Feg F & Foud T B ——

2. 9lait T AT gea & AT HAdd aird
&geshar aar g 1. 40.0 2. 294

\ 7 W & R A e § e 3. 194 4113,
F Fow I AT T A &l 13 U e s & spm ACCITIFWWD

4. 3T 9 FACT Bl T Al fewendr 5T 9FR & 5 <ADB=ABC, &3 BDH
ST § @7 36F dIE 0 A g dars @ My | F

11 Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere
initially full of water. Ignoring the water that
has flowed away, the centre of mass of the
system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of

water decreases
3. moves down for some time but eventually
returns to the centre of the sphere

4. moves down until half of the water is lost 1.3 2.6
and then moves up 4 3 f 4. 4
12 wF Tefier sfelar arer arere foraet Q..Jg 77 13. D is a point on AC in the following tr}angle
' such that ZADB = £ABC. Then BD (in cm)
Wzﬁgléamo.lm.w_#iméﬁ s

aifear =i g, 3§ M TR T ey
FC T (W?W:Hﬁ) gy I
&l o aeme o &7 @ Ry ¥, aw 3Ee

Tl T A (GF . H) gram?
2 'ii A 6cm B
1. 8 2.6
— 3.3 4. 4
013 R .
5 14. BT & BT f(x) P x & T SATAT I=AT
gl x = —1 W JfgdAe GaRT Feled &1 Al
3 ¢ 0":') EIGECAIE R
1
1. 40,0 2. 29.4 o
3. 1947 4. 113
10

12 The diagram (not to scale) shows the top
view and cross section of a pond having a
square outline and equal sized steps of 0.5 m 1
width and 0.1m height. What will be the
volume of water (in m®) in the pond when it
. 0.1
is completely filled? 0 1 2 3
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1. —0.01 2. -0.1 1. (mxn)
3. 0.01 4. 01 2. (m-1)x(n—1)
3. mxn)—1
14. The function f(x) is plotted againstx as 4. (mxn)+1

shown. Extrapolate and find the value of the

function at x = —1. 16. A chocolate bar having m X n unit square
100 tiles is given. Calculate the number of cuts
needed to break it completely, without
stacking, into individual tiles.
10
1. (mxn)
2.(m-1)x(n-1) P
. 3. (mxn)—1 \
4. (mxn)+1 _'('r
01
0 1 2 3 | F
1. —0.01 2. —0.1 17. Tk IFd o FI IF F Tge 2 o T
3. 0.01 4. 0.1

W R% &7 T & qar %Ttwquq? (R+10)%
T e q YR T I oA | ARy Fer

15. T qEas # fReAfafaf@d sae @ wus n \
N ﬂwmmaﬁa—’rmw(mg%%a’r
' : s 3T e &
1. B TER 7 1 HET FA ¢ 1. Rs2l5 lakhs 2. Rs 3.0 lakhs
2. 30 qEAS H 2 30T HIA & 3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

15

99 3 Y& H 99 3T HUA §
100 3 qEh # 100 3T HUA %“I" %

17.

ﬁﬁson paid income tax at the rate of R%
forfthe firstsRs 2 lakhs, and at the rate of
(R+10)% for income exceeding Rs 2 lakhs. If
the total tax paid is (R+5)% of the annual
income, then what is the annual income ?

X

! : ¢ 1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
T A FT W AT @ g 3. Rs 4.0 lakhs 4. Rs 5.0 lakhs
1. gfar 2. ogell
3. foiegrerdar 4. @ 18. fordlt vier & Affies @AY ¢ W UH W

-,

A notebook contains onfy hunﬁlred
statements as under:

1. This notebook contains 1 false statement.
2. This notebookdeontains 2 false statements.

r

99.This notebook contains 99 false
statements. i
100! This noteboo]f contains 100 false

v H A A QT I eI HHEIT &
3TER 9T ST

t 0 1 2 3 4 5 6
v 5 61 91 137 206 30.8 414

g Jerfeat A FfFATId F gU
T # ¥ Fia-ar FaiT ¢ FWw vH
AT T T ASSAH OTT FAT & 7

1. v« t?

statements. 2. (v—75) o« t?
\ 3. v=>5¢t+t?
Which of the statements is correct? 4. (v—75) = (t+5)>?
1. 100" 2. 1%
3. 99" 4. 2™ 18. An experiment leads to the following set of

observations of the variable ‘v’ at different

16. m x n SHS T TSl dTell Teh Alholc BF & times ‘t” .
T ¥ W IO T ¥ U el F fvred
A F T, 0 T F IR T W, hdad

IR ST g1, SHT 0T Hiford

t 0 1 2 3 4 5 6
v 5 6.1 9.1 137 20.6 30.8 414
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19.

20.

20.

3. 3600w 4 \ 4.

Allowing for experimental errors, which of
the following expressions best describes the
relationship between t and v?

1. v o t?

2. (v—75) o t?

3. v="5t +t?

4. (v—="5) = (t+5)2

T AT @ g Hr 3G (7 ast ) & quit

P HR 899 &l IF I FT oA §IT 38

Ay foar & 3mg A

1. 31qUT 33l & HROT AT g N ST
el

2. 2799

3. 29aY

4. 319§

The difference between the squares of the
ages (in complete years) of a father and his
son is 899. The age of the father when his
son was born

1. cannot be ascertained due to inadequate

data. 4
2. is 27 years. .
3. is 29 years. -« f

4. is 31 years. ) f <

Teh HTsfehel T T AT qRIET 200 @Y. &

AT FHF eI AT FHIT HT STH 6
m.%lwmgﬁwﬁmaﬁﬁ
S YUY § o & T Grell T orarser
ﬁw—dmma?r(a;rﬁm ) =g

1. 600 2. 12007
1800 7

A Dbicycle tube has|a mean circumference of
200 cm and a circular cross section of
diameter 6 cm. What is the approximate
volume of water (in cc) required to
completely fill the tube, assuming that it does
not expand?

1. 600 2.
3. 3600 4.

1200 =
1800 =

H1'T \PART 'B'

21, Wil o, (1~ 5) G EHTE

L1 2. e '@
3. e2 4. ,I:_e‘l
1\" 'f"r
21. limy,_,q (1 - —2) equals \
n
11 [ 2 e1P
3. e? 4. le1

2234?—!1'!?(—1,-]}-) aur e IaEdt F T
I A {a, o, TR ar

/-"{ L. (@) & & qAd g (-1,1) 7§

| {a,;}ar & Waia [g [-1,1) 7 &
3\ {on} & WAIT g 77 {(-1,0,13 & &
gl
4. Ya,} % Bwia &g (-1,0,1} F g G
fﬂraf;rl

22. Consider the interval (—1, 1) and a sequence

{an}n=10f elements in it. Then,

1. Every limit point of {a,} isin (—1,1)

2. Every limit point of {a,}isin [—1,1]

3. The limit points of {a, } can only be in
{-1,0,1}

4. The limit points of {a,} cannot be in
{-1,0,1}

23 A % F:R — R U TahieSe Helel &l ar
1. F&l S AFdT 7A&T &
2. F& AT IRATE: $ 3070 g Thd &l
3. F& 30F ¥ 30 I0Eiaa: &5 3@daca
g o &l
4. F &% 30U $8 3AdT & I6hd gl

23. Let F: R — R be a monotone function. Then
1. F has no discontinuities.
2. F has only finitely many discontinuities.
3. F can have at most countably many
discontinuities.
4. F can have uncountably many
discontinuities.
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24. vl
fGy) =5, (y) €(1/2,3/21x[1/2,3/2]
9 faamt| fem (1,1) & AR Heled &7

(1,1) 9 ATHa ¢
1. 0 2. 1
3.2 4. =2

24. Consider the function

2
fooy) =5, (xy) €[1/2,3/2] % [1/2,3/2]
The derivative of the function at (1,1) along
the direction (1, 1) is:
1. 0 2. 1
3. 2 4, =2

25. 31 AT FHTRT
f yoitzay,
0

X fgat| a8 adA=d &

1. [0,00) & Fad

2. A (0,00) H Tdd

3. (0,00) H 3Gdd

4. A (1/2,00) F 3FAT

25. Consider the improper Riemann integral 4

* |
.[ y_l/zdy. "ﬂ' -Q.
0

. : J'
This integral is: ==
1. continuous in [0, o).
2. continuous only in (0, ).
3. discontinuous in (0,00). =
4

. . X /1
discontinuous only in (E’ 40)

26. Woleil & 3TTsha 4
X)) = nz—ixz,n = 1.2, x € [1/2,1]
¥ R BT FUE O - i wl
1. 3iIsha Thfese) g aur @l x € [1/2,1]
$ T R o w,0 F AT @
el I
2. *‘agww%waﬁ%,éﬂ n — oo,
flx) = 1 FAT @ L
3. WW%HNQ@ n— oo,
fx) == T AT @ B
4. 3oTHA UHEST A& §, W 0 FH
AT @ gl

26.

27.

27.

28.

28.

Which one of the following statements is true
for the sequence of functions

1
fn(X) = m,n =12,-,x€ [1/2, 1]?
1. The sequence is monotonic and has 0

as the limit for all x € [1/2,1] as n — oo.
2. The sequence is not monotonic but

1 -
has f(x) = — as the limit as n — oo,
3. The sequence is monotonic and
has f(x) = % as the limit as n'= oo.
4. The sequence is not monotonic but has
0 as the limit. r

{
Th nxn 3Yg BH @ S W el
YRR IRATVT F:

LS {
ks ]_' { J

_ A
Al S B &1 RIS g9 p gl ar
3.11@;5 IEP(B’)%':
b L. 2. Opxn
3 elpyn 4. wlyun

Giygfl a nxn matrix B define e® by

(o] B].".-

eBlut E —
il

=7

Let p be the characteristic polynomial of B.
Then the matrix e?®) is:

. Lixn 2.
3. elpxn 4.

OTLXTL

Tlyxn

AT & AT nxn IEdde FAAT
YhAUNY 3MTeYE &1 AW fh x € R™ &
3fedca § e x'Ax < 0 §1 oY g4 sy
W 9ET Fhd § B

1. #RU (4) <0 7l

2. B= —AHcHS fAfad gl

3. dyeR™ y'A7ly <0

4. VyeR™ y'A ly <0

Let A be a n X n real symmetric non-singular
matrix. Suppose there exists x € R™ such
that

x'Ax < 0.

Then we can conclude that

1. det(4) <0.

2. B = —Ais positive definite.
3. 3yeR™ y'A ly <0

4. VyeR™ y'A7ly <0
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29.

29.

30.

30.

Aot R oa=[) O] W R R xR o

R f(v,w)=wldv @& aR#AT g1 e &

U TE FAT Y G

1. A & Us 3FfAaerOF afeer var
3feaca § afs Av, v ¥ o9 gl

2. FHTAT {v € R?|f(v,v) = 0} R? &l
Teh IR 3YHATE gl

3. g v,w e R? YRR afger § arf
fw,v)=0= f(w,w) 8, & v,w @
T Afeer 39acy g

4. W reR? & AU, T AR w € R?
&1 JRedcd § It f(v,w) = 0 &I

Letd=[y O] Letf:R? xR? - Rbe

defined by f(v,w) = wT Av.

Pick the correct statement from below:

1. There exists an eigenvector v of A
such that Av is perpendicular to v

2. Theset{v € R?|f(v,v) =0}isa
nonzero subspace of R?

3. If v,w € R? are nonzero vectors such
that f(v,v) =0 = f(w,w), thenv ii
a scalar multiple of w. %

4. Forevery v € R?, there exists anq'on,iéro
w € R? such that f(v,w) = (X ( 4

Al fh ATH nxm3egg & a4 b Th
nx1 A (adfae yfafSeat & @)l
AW F wHENTT Ax=b, x ER™ TH
3EfAdT gl FI HIAT FIAT §l A §H Tg
sy Aeprer m&? g &

. m=n 2. n=2m

3. n=m *:f‘ 4 n>m

Let AbeanXm matrixand b bea nx1
vector' (with real entries). Suppose the
equation Ax = b, x € R™ admits a unique
solution. Then welcan conclude that
I.im=n 2. n=2m

3. m=m 4. n>m

w

T

LA & v @ sife <10

31 Let V be the vector I|fspace of all ‘real

Y J

& gredias
Sgual A1 dewr wAfFe §l AW &
Tp(x) =p'(x), pEVSH oI, V& V d& &l
e @F FAROT OV F IER
(1,x,x2,,x1°) W A@ER| A & 7 &1
3Tegg AT YR & et g1 ar

1. 3G A=1 g

2. ERfOI&® A=0 gl h

3. XF FE me N & e am 2o g
4. AFT TH YRR IAEOS HET B

[

polynomials of degree < 10. Let Tp(x) =
p'(x) for p € V be a linear transformation
from V to/ V.” Consider the basis
{1,x,x2,---,x1°1 of V. Let A be the
matrix of T with respect to this basis.
Then |

TraceA =1
detA =0

/ 1
rl
g‘ ‘}ere isnom € N such that A™ = 0
47 4A

has a nonzero eigenvalue

32- -H'F’f ﬁ; X = (x1'x2'x3)'y = ()’1')’2:}’3) € Rg

| m W %.l m ﬁ; 61 = x2y3 _y2x3’
0, = X1Y3 — Y1X3,03 = X1Y, — Y1 X;. e X,y
@ faegfa v & ar

1. V={wv,w):du—>8v+d8w=0}

2' V = {(u, v, W): _617.1, + 627] + 63W = 0}

3' V = {(u, v, W): 61”- + 627] - 63W = 0}

4 V = {(u:U,W)!51u+52v+63w = 0}

32 Letx = (xq,%3,%3),Y = (J1,¥2,¥3) € R3

be linearly independent.

Let 8; = x2¥3 = ¥2X3, 02 = X1Y3 — Y1X3,
53 = X1¥2 — Y1Xa . If V is the span of x, y,
then

1. V={uwv,w):béu—=obv+dw=0}
2. V={(wv,w)—=8u+ v+ 5w =0}
3. V={wv,w):éu+ 6v—=8w=0}
4. V ={(u,v,w): 6;u + 8,v + &3w = 0}
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33

34.

34.

35.

35.

36.

“1. min{m,n}

A f6 P(x) A d=2 H T EHE T
ard Aofr

n=0

&1 AfAERer B §

1. 0 2. 1

3. o 4 d W AR

Let P(x) be a polynomial of degree d = 2. The

radius of convergence of the power series

nz:;) P(n)z™

is:
.0 2. 1
3. o 4. dependent on d

A B P(2),0(z) FAT PR mn Faar
HARE 3R TgTE ¥ P(2) = p@d(z)éa
Fol 7, a%ma:marﬁaﬁrr,tsﬂm?r

min {m, n} 2. max {m,n}
m+ n 4. "~ e— M

{
Let P(2),Q(z) bejtwo comple{x non-constant
polynomials of degree m, n respectively. The
number of rogts of P(z) =P(z2) Q(2)
counted with multiplicity is equal to:

“L. '\ max {m,n}
4. 'm—n

L»J»—AIJ\F

3. m+n

2=0 W T f(z) = e*"" & 3IAV &
1.l +e 2 | 2. e !

3. | —et 4, 1-—e?

\

N
The'residue of the function
_el/z

f@2) =g atz = 0 is:
. 1+e? 2. et
3. —e! 4, 1-—et

A= R D, CH Tagd uwe ufcharr g aur
H(D)mwmﬂ@mﬁmma’rwm
HEIGRED

10

s={renmrs()

GEI
r={renwrs(G)=r()=3sG) = 1=
%' "'f(%)zf(mlﬂ zi'm

gl ar

1. S, T gl Thd Y gl

2 SWWW%,W%z?%I
3. T U Uhel GHEAT §, W S o B
4. sTaw Rea & f f

. Let D be the open unit disc'in C and H(D) be

the collection of all-holomorphic functions

on it. Let ! (

- 4o (5) =35 () =3 )

=o.f
\ /| -1

a‘j'{fem@) ()= ;
PTG =) =)

Then

1. Both S, T are singleton sets
S is a singleton set but T = ¢
T is a singleton set but S = ¢
Both S, T are empty

Rl

. T FYE F @ RA-AT Ao 2 T quiTh

x @ AT¥dca § difeh

1. x =23 mod 1000 and x = 45 mod 6789
x = 23 mod 1000 and x = 54 mod 6789
x = 32 mod 1000 and x = 54 mod 9876
x = 32 mod 1000 and x = 44 mod 9876

E

. Which of the following statements is

FALSE? There exists an integer x such that:

1. x =23mod 1000 and x = 45 mod 6789
2. x =23 mod 1000 and x = 54 mod 6789
3. x=32mod 1000 and x = 54 mod 9876
4. x = 32mod 1000 and x = 44 mod 9876

A fh p T WHST HET B &8 Fpe &,

(Th & @TY), p OTTHTETR & fohcdel et

39gaT g7
1. 0 2.1
3.0p 4. p?
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38 Let pbe a prime number. How many
distinct sub-rings (with unity) of cardinality
p does the field Fj2 have?

1. 0 2.1
3.0p 4. p?
39. AT & G =(z/252)° d&d  (Z/25Z)H

ghrsdl (AT d Hagd Ned  AuE
Gosh BY) T THE 81 G T Sfeleh foloet

F Fla-ar &
1. 3 2. 4
3.5 4. 6

39. Let G = (Z/25Z)" be the group of units (i.e.

the elements that have a multiplicative
inverse) in the ring (Z/25Z). Which of the
following is a generator of G?

1. 3 2. 4

3. 5 4. 6

40. AT fF p>5 TP HAHST gl ar

l. F,xF, & &I p & &A & &A d9id
3UHAE Bl

2. F,xF, & g 398Hg H, xH, & &
# ¢ @ Hy, Hy, F, & 390ag &1 4

3. F,xF, wammmﬂw
&1 T U Bl V4 "

4. T F,xF, TH 8T g 7

40. Let p > 5 be a prime. Then
1. F, X, has at leastlfive stgroups of
order p.
2. Every subgroup of F,, X [F,, is of the
form H; X Hgiwhere H;, H, are subgroups
of IFp.

# -
3. Every subgroup,of IF‘ X [F,, is an ideal of
the ring IF,, X F
4. Thering ]Fp X_IFp is a field.

I

i
w

A1 7 Ly, aur y, gEEAT

y'"(t) + ay'(t) + by(t) = 0,t € ]R}
y(0)=0

& ar gol &, STgl a OUT b arEdides 31N
gl A B oy, aur y, &7 OPIT w gl ar

11

r

w()=0,vVteR
@W&Fﬂc%ﬁfﬂ'w(t)zcﬁteﬂ%
w T R UATcHS Felel §|

W ¢, t, € R 3 § dife

w(t;) <0 < w(ty).

b=

41 Let y; and y, be two solutions of the
problem

y"'(t) + ay'(t) + by(t) = 0,t €R
y(0)=0 \ }

7

where a and b are real constants. Let w.be

the Wronskian of y, an(f y,. Then

I. w(t)=0,vteR

2. w(t) =g, Vt € R for some positive
constant ¢

3+ W is a nonconstant positive function

/_‘,{ 4. There exists ty, t, € R such that

w(tl) <0 < w(ty).

42 a\;r f
x(®) = Iw(t)‘ o
—2

= 0_ +2
" [ 0 x3(t)
lx(t)] = (x2() + x2(©O)+x2() /2 §l
dl 9UH HIfe ATIROT 3dehel FHIRIOT dF
x'(t) = Ax(t)}
x(0) = x,
FT FIs Y g AT FLT &
1. tlirglolx(t)l =0

x1(t)

2. gimlx(t)l =00
3. tlim|x(t)| =2

4. gimlx(t)l =12

42 Let
-2 1 0 x1(t)
A=10 =2 ,x(t) = |x,(t) | and
0 0 —2 x3(t)

lx()] = (xF(©) + x5 (O +x5 ()2

Then any solution of the first order system of
the ordinary differential equation

x'(t) = Ax(t)
x(0) = x, }

satisfies
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43.

43,

44,

44,

b3 t< F fow

1. tlimlx(t)l =0
2. tlimlx(t)l =00
3. tlimlx(t)l =2

4, tlimlx(t)l =12

AT & a b ¢ d R? W IRANT IR
ar 3R 3rawde

IARAT el gl
HHIRIOT

(atxy) 5z + by 55) () 5o +
d(x,y);—y)u =0

1. &Aem AT NI gl

2. EHAT Raald gl

3. &8l 3 wWaalRs a8 g
4. w3 Qegechg =g g

Let a, b, ¢, d be four differentiable functions
defined on RZ2. Then the partial differential
equation

(a(x, y);—x + b(x, y) %) (C(X, y)aa_x +

d(x,y)%)u =0is
1. always hyperbolic
2. always parabolic \
3. never parabolic

4. never elliptic

L
A, j
i

el gHEEAT ’
u—uu, =0, xeERt>0 {

u(x,0) =x, x€R,
¥ for e s & @ Sla-ar a@ &

1. mfrwo%‘ﬁrtra?»ru T 3Tda &l
wm?q'%,a’r
—q?fé?rg ?
3. t<1a?f$|tr§6ru &l e &,
Jgr t =1 W 918 AT B
4. |t <2% fAT gel u 1 3R &,
"('-L?JTt:ZUTﬁ?TgHHT%LI

For the Cauchy problem
u—uu, =0, xeRt>0
u(x,0) =x, x€R,
which of the following statements is true?
1. The solution u exists for all £ > 0.

2. The solution u exists for t < % and

1
breaks down at t = b

12

45

45,

46.

46.

47.

47.

3. The solution u exists for t < 1 and
breaks down at t = 1.

4. The solution u exists for t < 2 and
breaks down at t = 2.

A B f(x) =x2+2x+1 §aur f &

Jaehelsl x =1 W Hegrd 37 Brel
f,(l) f(1+h)2hf(1 h) h—l a;q:n_u_

gieaAsfed fFar Srar g FITf(l) &

H%Wﬁa%wﬁﬁaﬂrm#%l

1. 1 2. 12 :,J
3.0 4. 112 y 9

r r
Let f(x) = x? 4+ 2x +-1 and the derivative
of f at x = 1 is approximated by using the
central-difference formula ¢

fa) ~ *f——(”’“ IO with h = 2.

Then,.the absolute Value of the error in the
appr0x1mat10n of f'(1) is equal to
1] 2. 12

x WY 4. 1/12

al"% Rk s it 1 % con g
(0, 0)-a2T. (1, 0) FI AT § JTAT x-378T F

ST § 9UT NUN gUT x-3e7 &
IcaaH S F UReg FT §, SR ThH

s ¢
1. U&h I3 G| 2. Tdh Waad|
3. U reged| 4. UH gedl

The curve of fixed length /, that joins the
points (0, 0) and (1, 0), lies above the x-axis,
and encloses the maximum area between
itself and the x-axis, is a segment of

1. astraight line. 2. aparabola.
3. an ellipse. 4. acircle.
HHATRS FHIHIT

y(x) =x3+ fOXSin(x —t)y(t)dt,x € [0,mr] R

fam| ar y(1) & & §
1. 19/20 2. 1
3. 17/20 4. 21/20

Consider the integral equation

y(x) =x3+ fox Sin(x — t)y(t)dt,x € [0,7].
Then the value of y(1) is

1. 19/20 2.1
3. 17720 4. 21/20
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48 frdr g & afa-wAleol W e feee fAear § dar (A, B, C,dur D A D&
%(;—;)—;—;=0, i=123-,n TgATH Al &l eehe fforar §?
L ¢ 1 1
Gl L=T-V[T(tq; ¢) TasT ST J2r L2 2. -
V(t,q) s 5 & @), g, TR 3. % 4. 1_12
fders Tur g, aThERa afaar g1 dr
IRIFT &9 F At & 49, Hundred (100) tickets are marked
. ) ) 1,2,..,100 and are arranged at random.
1. v Gl e a9 Aavded: gfadfd Four tickets are picked from these tickets and
W L H HIS IEfAdT T 76| are given to four persons A, B,.C and D.
). TE T e 9% NEEa gaeta What is the probability that A géts the ticket
' ! ' with the largest value (among~A, B#C, D)
Er AT L HT AT aOT & and D gets the ticket with the smallest Value
3. e el AP d& 3MaTed; gaefad (among A, B, C,D)? | r
1 1
qUT L & T 3efacg avor g R 2. =
4. TE W P aF IEeTEa; vaERd 3.2 4 E
6T dUT L & IS Gacid avor o1gi| d {

ﬁg.mﬁﬁ:xam Yliq——cl?i?r: U9 AATHHATA:
gfed FRfTod W § dfd P(X =0) =

48. Consider the equations of motion for a

system I . r'l .
’ PX=M) == B & & z=X+y au
|
G(E)-3=0, i=123-n ’ vii=x—¥|r—fraﬁ?r-m$a?raﬁaﬁ%?
L L . .
1V gxaar woEaaT gl
where d s R
L_T_v with T(t, q;, §;) as kinetic energy 2. YU W E&dd gl
B and V(t, ;) as potential energy 1%, sz qaw TgEeRdT &l
the generalized coordinates, and g; "t'heﬂ{ 4. ZaA W FEEHE B
generalized velocities. Then the equdtions of
motion in the form as above are= 50. Let Xand Y be independent and identically
1. necessarily restricted to a conservative distributed random variables such that
system but there is no unique choice of L. PX=0)=PX=1)= % LetZ=X+Y
2. not necessarily regtrifctegi toa cor}servative and W = |X — Y/|. Then which statement is
system apd therg is a unique choice .of L. not correct?
3. necessarily restrlclted to ? conseryatlve 1. Xand W are independent .
system andqtl}@re is a unique choice of L 2. Yand W are independent.
4. mnot necessarily restricted to a conservative 3. Zand W are uncorrelated .
4.

system and therf 15'no unique choice of L. 7 and W are independent.

' 51 & b (X} dur {v,} & F@ad Y& Sfele

' gfrard g, AT S afadt A, Jwr A, &

I | A R Z, =X, +Y, gl ar

II ¢
49, @ 'a00) ReFE 1,2,..,100 ¥ 3ifda & aur ; gti Q':QE;' Setet m;r@r 2 .
Iefehd: cIaRYTd g1 &8 ¥ IR feahe oo G STeiet SfhaT &, Stete
! 3 X /11+/123'7¥|T2]'|
gt S § @r aR safFaat A, B, C@Ar D o et o s & o Y
Fr I Id gl SHAT URhar F1 g 6 R 3 :

ABCH?JTDﬁ)Aa?S_tE—lFHHq;T Fe:'.\;la;(/h')‘z)3'7Q:|'|'2T|
e ) 4. {2} U g STolel UlhaT §, Selel i

A, & Y|
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51 Let {X;} and {Y;} be two independent pure
birth processes with birth rates 4, and 4,
respectively. Let Z, = X; + Y;. Then
1. {Z,} is not a pure birth process.

2. {Z,} is a pure birth process with birth
rate A; + 4,.

3. {Z,}is a pure birth process with birth
rate min (44, 4,).

4. {Z.} is a pure birth process with birth
rate A44;,.

52. AT f& X,~N(0,1) & Jur A
X = { Y e 81 W
gdTet:
1. TEEET (X, X,) =1 &
2. X, & N(0,1) e =gy &l
3. (X,X,) & T GfaoR JATHT dco gl
4. (Xy,X,) T Ueh GfaaR GATHT §coT oTal gl

52 Let X;~N(0,1) and let [
(X, -2<X, <2

X2 _{ X;, otherwise.

Then identify the correct statement.

1. corr(X,,X,) =1. 4

2. X, does not have N (0, 1) distribution,

3. (Xy,X3) has a bivariate normal =\
distribution.

4. (X4,X;) does not have a blvarlafle
normal distribution.

53 &A= & X, X, N(;?-l) & farer T@am TR
aefRes yfaed &, et 01,2} &1 A 0 &
3TIdH Il 3Tshelsh (3 9T 3M) & I} &
R T T FUT F A Hla-ar wE R
6 % 3 91 3T & ARAT AL &
6 F 39T 3 X gl
3. 6% 3 91 3 & AT ¥, W €

X T g
4. 93731;|T34T,|9a:r1m3mﬁm?r
II'\3'l'|"3|'7'—|"3|'7%’l

|
w

o =

53. Let X3, #+, X,, be a random sample from
N(8,1), where 6€e{1, 2}. Then which of the
following statements about the maximum
likelihood estimator (MLE) of 6 is correct?
1. MLE of 8 does not exist.

MLE of 6 is X.

2.
3. MLE of 8 exists but it is not X.
4. MLE of @ is an unbiased estimator of 6.

Y J

54. AT & Xy, -, X, N(u,02) §ed & fFeprer
T TH Teod dfaed i [Afdse a=a g1
A fF peR AT § AT o2(> 0) AT
gl 7 & x7,/, xi S & 3AR (a/2)™
AdaHs f&ig 81 ar o2 & fAT 100(1 - @)%
faRareEgar 3iaerer sad f&ar S &

) <(Z?X£"—u2) (Z?Xf—uz)) :
n)(rzl,a/z n)(i,l—a/z
F
SHX =) TR — ) i)
(n—- 1))((n 1),a/2 (nTl)X(n 1),1- a/2

zi‘(xl X)* Zi‘(xl x)°
an,or/z nxn,l— a/2 -

( S - ih)? zﬂxi—uﬂ)

-

2
an,a/Z

’ 2
an,l— a/2

54. et Xl, .-+, X, denote a random sample from

(4, o?) distribution. Let u € R be known
2(> 0) be unknown. Let x7 ; /, be an
upper (a/ %)th percentile point of a y2
distribution. Then a 100(1 — a)%
confidence interval for a? is given by

<(Z?Xz2 —u%) (ETX7 - u2)>

2
an,a/Z

4 2
an,l— a/2

TrXi—w)?

TrXi—w)? )
(n_l)x(zn—i),a/z ’ (n_l)x(zn—l),l— a/2

3 <Z?(Xi—i)2 Z?(Xi-Yf)

2 ’ 2
nxn,a/z NXn1- a/2

4. (Z?(Xi—#)z Z?(Xi-#)z)

2 ) 2
an,a/z NXn1- a/2

55. Aifeaha aReedar & w610 & Hedl &

T YT H§ I HIT-TT T Tar g2

1. UH T IR&SeTAT Hy, & Th dhicdsh
WA IRFeTaT H, & &g W& Fa
AT FHAAT 3T fATH e d
qdeTor &Y 3R o ST B

2. UHh Wl IRFeTAT H, & Th dehfeddh TIol
IR&eTar H, & AFg T Fd qHT
P[ HyohY 3R AT | Hy TEE ] +
P[ Hyo! TR &I | H, TEE] = 1 1
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3. TU$ WA UR&eUsT H, & Th dhiedsd
W IR&wegar  H, & fawg odigor
A & foro, gderor i afFa & aifsd
TR U g TTefeoehd GET0T T 39T
T Srar B

4. TH WA IR®IAT H, & TH dhiods
qR&edar H, & fawg wligor & fov
UHHAAT: AFAdH  G&T0T UMP &l
3fedca gHem Bl

55 In the context of testing of statistical
hypotheses, which one of the following
statements is true?

1. When testing a simple hypothesis H,
against an alternative simple hypothesis Hy,
the likelihood ratio principle leads to the
most powerful test.

2. When testing a simple hypothesis H,
against an alternative simple hypothesis
H,, P[rejecting H, | H, is true] +
Placcepting Hy|H; is true] = 1.

3. For testing a simple hypothesis H,
against an alternative simple hypothesis
H;, randomized test is used to achieve the
desired level of the power of the test.

4. UMP tests for testing a simple h gesm
H, against an alternative comlloslte Hq,
always exist. s

56. A fh V., Y,,Y; 3rgHS T Yafor § &

ST TEROT o2 & AT am{q-mmfr
]E(Yl) - ﬁl']E(YZ) 3 ﬁZ a-z”- ]E(Y3) | :81 + IBZa
STEl 1, B, WG IS &, F HA| f + 5,
T Aesdd @+ gra@ﬂ?r 3TFhelsh &
e

3. g(Y1+Y2+2Y_3').

4. B+ 1+ %)

Let|'~ Y;,Y,, Y3 be uncorrelated observations
with "common variance o2 and expectations
given gby E(Y;) =, E(Y,)=p, and
E(Y3) = B, + B, where ,, B, are unknown

56.

parameters. The best linear unbiased
estimator of B; + 5 is

1. Ys.

2. 1 +Y,.

15

57.

57.

58.

58.

3. ;(h+Y%+2Y).
4 S +Y%+ ).

AT B X~N; (13) 6T p = (1,1,1) @&
11 1\

Z=<1 3 c) gl
1 ¢ 2

X, AU =X, + X, — X; & 3199 HA &7
g & AT ¢ FT AT g AR

. =2 2. WOy S
3. 2 4. 1. {

I [ 4
Let X~N; (E' 2) where B= (1,1,1) and

Y

1 1«1 o
> =|1 3 jgc | The value of csuch that
-l ¢ 2/ |1

Xz and _Xl + X2

1 -3

2.
3‘2“ 4.
' Ees pfdedl dsEr @ sudeT e
qﬁfﬁaw%wﬁamﬁqﬁﬁa
n(z22) & TH YA foer gaEaeT &
qry foeprem ST g1 A R o idf S
& Iddes ITRedr F aAT my;, SHSAT i
qu j1<i<j<N & HIFd e
giifsar & fafése &a g1 e et 7
¥ HiT-AT gAAT T BT 82

N

— X3 are independent is

0.
1.

1. T, =n
i=1

N

2. Znu =nm,1<i<N
]:
];\‘:

W

m; > 0foralli,j,1<i<j<N

4. mm;—m; >0foralli,j,1<i<j<N

A sample of size n(= 2) is drawn without
replacement from a finite population of size
N, using an arbitrary sampling scheme. Let
m; denote the inclusion probability of the
i-th unit and 7;;, the joint inclusion
probability of units i and j,1 <i<j<N.
Which of the following statements is always
true?
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590.

59.

N
1. Znizn

i=1

2. ZT(U

J

N
=nm;,1<i<N
j

~

j %
3. myy>0foralli,j,1<i<j<N
mmwy; —m;; > 0foralli,j,1<i<j<N

16

T Aol g A W IR = Sas o
AT g gl AW o Sraeh 3gehrel &I, Helcd

e ™ 1>0,x>0

f(x)={ 0, 3=TAT

& AT Udh WA ded gl Ife 39 geh
& IMGHA R n Al Xy, X, ..., X, Tod &
UK =-yrx; ¥ A e A Rreaweigar
F 3TIIH THTSIAT 3Mholsh  sa9 f&ar
ST &

L (1-e A

—\2
2. 1—(1-etX) A
3 e-2t/X -
4. 1—e /X < ﬂ-{
Jy
Consider a series system==with two

independent components. Let the component
lifespan have exponential distribution with
density { P

L

—Ax
f(x)z{leo , /1>0,.x>0
! 4021erw1se.

If n observations X{4X7, ..., X;, on lifespan of
this component are {Vailable and

n |
Sr
1 I

i
then the maximum likelihood estimator of
the reliability of the system is given by

=

S

T

(1 - e‘t/7)2

—_

—\2
2. 1— (1 - e_t/X)
3. e—zt/?
4, 1—e2t/X

60.

60.

R IMEEHHA TR TR AgHh Udh  arr
gfshar, fSEhT a1fd 2 &, & AR TEad &l
[T FIA d¢od T Golcd Heldd

=5 iz ®
dar giftd & 9T Agsh Y & FdR W
T ThaT §, WRGAT 04 & _YU, T
AOTHAT ¥ Tadad: 3R, T IO 3edrer
mwﬂamawaﬁ@ﬁm%
Qarwrel & HAW gl TgH O H, F&EAT
T A TR WS E A B wdT W
FAR ¥ TEF T TEW X(6) § AT
q HleT-aT TET g7 .
L X} IS 1 F @y [ Hg
 aREY & afti @ ¥

2. {¥@®)) # TH TAY §ed g S
m = (2) (E)k,k =012, & fr
|
me =000 k=012 & fe=r
St ¥

4. 1{X(®)} # UH TAsY §ed g o

ST ¥
()} & TH FTIY eI g Al
T = (04)(0.6)5,k=012,-- & fer
ST Bl

Customers arrive at an ice cream parlour
according to a Poisson process with rate 2.
Service time distribution has density function
3e73%, x>0
[ = {0, x<0.
Upon being served a customer may rejoin the
queue with probability 0.4, independently of
new arrivals; also a returning customer’s
service time is the same as that of a new
arriving customer. Customers behave inde-
pendently of each other. Let X(t) = number
of customers in the queue at time t. Which
among the following is correct?
1. {X(t)} grows without bound with
probability 1.
2. {X(t)} has stationary distribution
. 1\ [2\¥
given by m, = (5) (5) k=012,
3. {X(t)} has stationary distribution given by
T, = (0.1)(0.9)%, k=012,
4. {X(t)} has stationary distribution
given by m, = (0.4)(0.6)*,k = 0,12,
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T \PART 'C' 3. Givenany 1 < p < q < o, there is a

real sequence {x,,} such that
Yn=1lxn|P < oo but Ypq|xn|? = co.
4. Givenany 1 < g <p < oo, thereisa

real sequence {x,} such that

Ln=1lxn|P <o but Yiq|x,|9=co.

6L A fF 1 =0x, =1 T n=3F faw 63 @ 5 fiR—>R Th Tad Berel & a2
q Xp— 1+xn_
afEiee #Y x, =222 e A7 | T x € R & T fx+1) = f@) ¥ ar
- T I f 3R Y oReag ¥, g AT Y @
L. {x,)} UF UHREST 3THA § 2. f FW aur i aREg ’s‘q??;’ﬁm?r
. 1 A .
2. iy o X = 5 | qﬁagwqmaﬁqgam r
3. {x,} T PN ITHA B 3. f 3W aur AT ¥ IReg ¥ aur
. 2 . A
4. im0 2y = 2 | f 39 IRSE X g B
4. f UHTHAAT: Tad gl
61 Letx; =0,x, =1, and for n = 3, define - I | { ¢
Xp—1+Xn—
Xy == > “. Which of the following /6{3 Let f: R — R be a continuous function and
is/are true? F f(x+1) = f(x) forallx € R. Then
1. {x,}isa monotone sequence. I’ il. f is bounded above, but not bounded
2. im0 X = E' f be.low
3. (x,}isa Cauchy sequence. i Hﬁ is boqnded above and below, but may
inot attain its bounds
4. 1imy oo X = 3‘ 3. feissbotinded above and below and f
% & { attains its bounds
62 #A fh {x,} aEdfas aEansit H{E ( 4. f is uniformly continuous
T 3AHA gl < b . : .
.38 1<p<ow & forw Zn_hlxnﬁ’ < oo 64 ¢ [0’01] HQJT ¢
WL R g>p % T (1/3,2/3) &1 ol AT & K =
S et <oo 7 [0,1]\(1/3,2/3). x€[0,1] & forw
2 7 1<p<00*f55221’=1lxn|”<00$f gRATNT & & f(x) = d(x,K) ST&T
FEERRN l<q<p ¥ fT d(x'K>=mf{lx—yII;EK}%yaT
5 x| € @ L f:[0,1] » R (0,1) % 3fr g3t X
3.W1<p<g.<qo & ¥ I |, el
' Wa@myﬁw{xn}wm% Z'f:[o’l]_’Rl.BaaT 2/3 R
A T )< o0 T FAREEA .
S e |7 = ol 1 3. f:[01] > R 1/2 R 3Tk 78l &l
4 FE 1<qg<p<o ¥ RAIT W), & 4 f:101] > R HIT 7§
| fae Fig {’fn} 1 3feccd © af 64. Take the closed interval [0,1] and open
Yrilxn|P <o W T lx,|9=c0 Bl interval (1/3,2/3). Let K = [0,1]\
~ g (1/3,2/3). For x € [0,1] define f(x) =
62 Let {x,} be an arbitrary sequence of real d(x, K) where d(x,K) = inf{| x—y| | y €
numbers. Then K}. Then
I+ L= " < oo forsome 1 <p < o0 1. £:[0,1] - R is differentiable at all
implies Y- %, |? < oo forany g > p. points of (0,1)
2. Yreilxn|P < oo forsome 1 <p < oo 2. f:[0,1] = Ris not differentiable at 1/3
implies Y y—1|x,|? < oo for any and 2/3

1<qg<p.
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65.

65.

66.

66.
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[

3. f: ] = R is not differentiable at 1/2
4. f:[

0,1
0,1] = R is not continuous

e & ¥ Fa-and T 88

1. wii¥e @iftufadr & arer (0,1) &
e F AT FA & SR B

2. uTides @ifeufadr & arr (0,1) w&h
o0 B A A § A A 2

3. gifdes aifeufasdr & ary [0,1] T
o0 B A A A A 2

4. g1l HirEAfad & @y [0,1] vF gl
I IFTAT AT § ST FYT g

Which of the following is/are true?

1. (0,1) with the usual topology admits a
metric which is complete

2. (0,1) with the usual topology admits a
metric which is not complete

3. [0,1] with the usual topology admits a [
metric which is not complete

4. [0,1] with the usual topology admits a

metric which is complete
4

A= & (1,1,1) 92T (0,1,1) € R?ﬁ*ﬁf&ﬁr 1%

Bl A fF ow = (0,01),u, = (_1,]1,6) e

u; = (1,0,1). @1 & FiF-g1/7 @gr /82

1. (R*\V) U {(0,0,0)} T Helg =TeT &

2. (RA\W) U {ty, + (1 L Husf0 <t <1}
FT TEE ¢l

3. (RA\INu {tugt (1 -Dup0<t<1}
BTG &l

4. (R3\V) U{(t,Ztht):.lte]R} T HI€ B

Let V be the spanjof (1,1,1) and (0,1,1) €

R3. Letu, = (0)0,1),u, = (1,1,0) and

ug = (1,0,1). Which of the following are

coi‘rqct?

1. (R3\V) U {(0,0,0)} is not connected.

2. RAV) U {tuy + (1 - ug:0 <t <13
is connected.

3. RV U{tu; + (1 —uy:0<t <1}
is connected.

4. (R3\V) U {(t, 2t, 2t): teR} is connected.

67.

68.

68.

69.

A & A *15 THd gl @ & P(4)

A HT ICTHEAT FHTIY g, AT A&

T STl 1 WA &

P(A) = {B:B  A}.

ar et & @ FA-qUA qHEeag P(A) &

N A | B

L PA) =% A & fau|

2. P(A) W RTAE Goead & (oA &
I _',f" )

3. P(A) T 0T GHAT 8, FOFA H
forw

4. [P(A)WWTU@'JHW%’, FC AR
F

Let A be any set. Let IP(A) be the power set

lof A, :['hat is, the set of all subsets of

‘ J A; P(A) = {B:B € A}.

tl;gél which of the following is/are true
about the set P(4)?
14P(4) = ® for some A.

2 P(A) is a finite set for some A.
3. P(A) is a countable set for some A.

4. P(A) is a uncountable set for some A.

IR (0,1) R 7T FeldAr H T HiA-
TAI/A THTATAT: dad &/8?
1.2 2.

.1
sin—
x

sinx

3. xsin-= 4.
X X
Which of the following functions is/are
uniformly continuous on the interval (0,1)?
1 o1
1. = 2. sin-=
X X

sinx

3.xsin§ 4. .
[01]9X f &I TH IRATRT &

_ (x? Ffg x IRATE
f(")‘{xw%xmﬁma a
1. [0,1] 9T f AT THRIAT T8 ¢
2. f AT FAAT qAT [ f(0)dx = B

4
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3. f {A AT qAT [ f(x)dx = B
4. 1= [l fGydx < ffeodx =1,

Heditehd g1 ar lipll, V 9 T Alh

ey & & Ife qur sae Ife
L k>d-1 2. k<d

gt

69.

70.

Ji feodx @ [T fedx o f &

el aur 39 JA FHSA

Define f on [0,1] by

x“ if x is rational
xX) =
fe) = {x 3 if x is irrational
1. f is not Riemann integrable on [0,1].

2. f is Riemann integrable and

Then

71

3. k=d 4. k<d-1

Consider the real vector space V of
polynomials of degree less than or equal to d.
For p € V define

lipllx = P(l)(0)|,¢ p® O]},
where p®(0) is the it" derlvatlve of p
evaluated at 0. Then ||p||; defines & norm

fol f)dx = %. onV ifand onlyif [ r
3. f is Riemann integrable and lLk=2d-1 2=k <d

1
4. 4

—f f(x)dx< f f(x)dx_—

where fo f(x)dx and fo f (x)dx are the

lower and upper Riemann integrals of f.

A 6 veardp <n & Tl afFay
sgual p o @feer @A 7l AN F

-
AT R A,B nxn A Hegg § dAIfh
TRICF 4 > 0 q9T ARFOF B < 0 gl

p<tE1 FRTCH=tA+(1—-t)B

Léte [0,1] ] % faT Cc(t) FohaviT Bl

2.rtf'@r*ua: to € (0,1) T 31¥cdca § difen

TV—>V(Tp)(x)—p(1)xE(C ar';rﬁ%rs

| C(t,) SghATNT LT &
; gﬁ;;i?: 1 - 4. Hhad IRFATT: FF t € [0,1] & T C (1)
3. @ATKer T=1 o W%|
4. ﬁfﬂTqﬁﬂTT=n+}l ’

{ 72
Let V be the vector space of all complex

polynomials p'with degp <n. LetT:V -V

Let A, B be n X n real matrices such that
detA>0anddetB<0. For0<t<1,
consider C(t) = t A+ (1 —t)B. Then

/. be the map (Tp)(@) = p'(1),x € C. Which 1. C(t) is invertible for each t € [0,1].
of the following arg cofrect? 2. Thereis aty € (0,1) such that C(t,) is
1. dimKer T =ni not invertible.
2. dimrange T ='1. 3. C(t) is not invertible for each t € [0,1].
3. dimKer T =1. 4. C(t) is invertible for only finitely many

4,/dimrangeT=n+ 1.
i

mﬁj‘déiwmwmﬁagﬂa’faﬁr
aEdTae |ieer GiEse VoY {9l pev
& for aRenRa & &

Iplle = 328G {Ip(0)], [p™@ (0)], -, [p® (0]},
STl pW(0), p T ith ahelst § ST 0 WX

t €[0,1].

73 A fF AUE nxn arEdfdd 3megE B
AT & @ T 3ccR (T I1 A1) o
1. A & &H & &H THh dEdided

A& AT B
2. @8l AT el v,w e R & faw
(AW)T(Av) > 0 Bl
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73.

74.

74,

75.

3. ATA &7 g¥ 3IfAAeTO AT Uah 33707
arEdfas I&am gl
4. 1+ ATA gehAUT B

Let A be an n X n real matrix. Pick the

correct answer(s) from the following

1. A has at least one real eigenvalue.

2. For all nonzero vectors
v,w € R, (Aw)T(4v) > 0.

3. Every eigenvalue of ATA is a
nonnegative real number.

4. I+ AT A is invertible.

A & {a,,-,a,} AT {by,-,b,} R* & ar
YR gl A & P TH nxn ATE &,
geafds et & @y, afe
Pa;=b; i=1,2,,n gl A fF P &
AT A -1 A 1 g FAS R
Q=1+2P & a e &yal & ¥ i F
e 87
1 {a;+2b;li=12,-,n} 8t v @&
IR 1?
2. Q FohAUNT gl =
3. Q FT & AfFIAOF AT 331 -1 &l

L
("

<

20

4. aﬁ:mﬁwp>oq}‘fﬁrﬂmﬁ$ Q>0 gl

{

Let{aq,-,ay} and {by, -, by, } be two
bases of R™. LefiP be an n X n matrix with
real entries such that Pa; = b; i =
1,2,--,n. Supposj that every eigenvalue
of Piseither —1or1l. Let Q =1+ 2P.
Then which of the following statements are
trué? |
1.II {ai + 2b; | i=12, ---,n} is also a basis

of V.
2. @ is invertible.
3. Evely eigenvalue of Q is either 3 or —1.
4. det Q > 0ifdet P > 0.

AW & TTF nxn AP §, oS
™ =0 & @Y [AFd 7 T HT-avy agr
e

1. TH n e dfAaeIF A g

2.Twwafﬂﬁﬁfa$m%a§mn
& Y|

3. T &I U A0 AT 081

T T &0 Megg & AT g

>

75. Let T be a n X n matrix with the property
T™ = 0. Which of the following is/are true?
1. T has n distinct eigenvalues.
2. T has one eigenvalue'of multipliitysn.
3. 0is an eigenvalue of T F
4. T is similar to a diagonal matrix.
76. AT F A U*E n x n 3Mgg ¥, arEafas
wfafseat & @) GRenva # &
(X YTap= (Ax, Ay),x,y ER™. @ (x,y)
Fr aiemyr &xar g afe qur

.

. Ker A = {0}
2.n'gankA?n |
3.rA'&:ﬁaﬁmama:mW’s“l
41 A% g FAIIOF AT I3HOTHS §

76. Let A be an n X n matrix with real entries.
Define (x, y), == (Ax, Ay),x,y € R™.
Then (x,y), defines an inner-product if

and only if
1. Ker A = {0}.
2. rank A = n.

3. All eigenvalues of A are positive.
4. All eigenvalues of A are non-negative.

77. A F R F (v, -, v,} AFF G §

e
IvlI?2 = ¥, Kv, v)|%, Vv € R™ &I

ar e 7 @ ad FE w1 Ao HfSA

1. v, v, 39 # oifes gl

2. {v, v} R & AT T TGN &I

3. vy v, 3M9H H difds 7@ g

4. GHTIE {vy, v} H HOF F 3fAH
n—1 3949 e g Fhd ¢
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77. Suppose {vy,--, v, } are unit vectors in R"™ ¥ areafass gur Aftsfeaa smer &1 ar f
such thatn 3 af
ol = ) [, w2, v € R I (u(xy):z = x + iyeC} TG &1
i=1

2. {v(x,y):z = x + iyeC} IREE gl

Then decide the correct statements in the

following 3. {ulx,y) +v(x,y): 2z = x + iyeC} IRE B

1. vy vy are mutually orthogonal. 4. {u2(x,y) + v2(x,y): z = x + iyeC} IREG gl

2. {vy._ vy} is abasis for R™.

3. vy,., vy are not mutually orthogonal. 79. Let f:C — C be an entire function. Suppose

4. Atmost n — 1 of the elements in the set that f = u + iv where u, v are the real and
{v1,..,vn} can be orthogonal. imaginary parts of f respectively. Fheh fis

constant if
1. {u(x,y):z = x +7yeC} is bounded.

78 @ & V={f:[01]->R|f T n & 2. {v(x,y):z = x + iyeC} is bounded.

FE AT SE T F 0F G Y] 3. ‘{Lu(x,y) T v(x’,.y):z = x + iyeC} is

} ' > _ " bounded. \
A 0<j<nF fav fi() =2/ & @ A4 @ y) + 13 y)iz = x + iyeChis
A B 4, a; = [, 00f;(0dx ¥ A Jf bounded.
STt aTell T (n + 1) X (n + 1) 3Mg & | ' _.“'
NP 80. . %Af{ZE(C“ZI>1},B'={ze(C|z¢0}
L REIV =n %Iﬁmﬁﬁaﬁﬁ-ﬁﬂé’r%‘?
2. v >na 4 l.rt'%h{-idd 3TOIEH el f:A - B gl

n %

3.A3'T">|€UTT?IT5€IH%,3‘TzﬁF[mﬂV€R{ 2./ U Had Theh Belelf:B - ARl

F R (v,v) 20§ '1\“': 3. Ueh AR dRANF Helel f:B - A
4. ERFOF A >0 ¥ A ' fiB=

4. Th AR dANH Belel f:A > B gl

78 LetV = {f:[0,1] —» R| f is‘a polynomial of
degree less than or equal to n}.
Let fj(x) =x/ for0 < j < nland let A be
the (n + 1) X (n + 1) matrix given by
a;j = [ fi)ff6dx. Then which of the

80. LetA = {zeC||z| > 1}, B = {zeC| z # 0}.
Which of the following are true?
1. There is a continuous onto function
f:A - B.
2. There is a continuous one to one function

/ following is/are tﬁlf? \ f:B - A.
I dimV = n. ' 3. There is a nonconstant analytic function
2. dimV >n. | fiB = A.
3. A is nonnegative definite, i.e., for all 4. There is a nonconstant analytic function
v € R", (Av,v) > 0. f:A - B.
4.'.‘detA > 0.
{ 8l AW T H={z=x+iyeC:y>0} FIU

4 AT § dq D={zeC: |zl <1} faga

Theh dfshedl gl AW & f T Alfegw

79. A fF f:C - CTH AT AIWE Fold FTAROT § ST H FT Jeolehd: D W

g AR f=u+ivd S& wvHAA f gfaRfRa Far &1 a9 &F fQi) =0 gl
et & @ & wd FYUAT F g
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1. z= —2i W f F TH T AAdd gl
CfOf(=D) =1 & FAIH f FT g

N

22

3. A UF YUl ¥
4. A7 UF gequli gl

W

L z=—2i W f& v FAAary [foTar g

. 83
Cf@+20)] = %

Consider the integral
A= fol x"(1—x)"dx.

Pick each correct statement from below.

i

Let H={z=x+iyeC:y >0} be the
upper half plane and D = {z€ C : |z| < 1} be
the open unit disc. Suppose that f is a Mobius
transformation, which maps H conformally 4. A~1is a natural number. 4

onto D. Suppose that f(2i) = 0. Pick each {

1. A is not a rational number.
2.0<A < 4771, _
3. A is a natural number. £

82

82

83.

correct statement from below.
1. f has asimple pole at z = —2i.

2. f satisfies f(i)f(—i) = 1.

3. f has an essential singularity at z = —2i.
Nl ==
4. |f(2+ 20)| =%

1
Ty dx, Im(z)>0, WX

| @ ¢ WX VET TF 3dH Beld G(2)
g S 39 Im(z) >0 § d9 F(z) ¥ GgAd
glar &, arfes A

e’

Tl F(2) = [}

84.

A B G 1 e AR e
g & T # @ & qE HYT A
I Al d, ng @ R B ¥ A G
' PR d ¥ v ITEHg T A ¥
2.21%;d, n @ AT Far g o G&
Ffcd & TH HIIT H AedA Tl
%.?%G #1 & 3T suEHg afks & ar
IG afshsh &l
4.ruﬁ(‘Gf$r3'Cm?{5’H%,Ga?W

1. G(2) & 3ide 1,00 I < [ | 3UHHAE N HT H&ded § oifeh G/N =H gl
. g L
2. G(z) & 3d® 0,1,0 81§ 4
. ) = 84. Let G be a finite abelian group of order n.
3. 6(2) F FAaF 12§ Pick each correct statement from below.
4. G(z) & A 3ids 1,281 1. If d divides n, there exists a subgroup of
{ - G of order d.
Consider the function { 2. If d divides n, there exists an element of
2 1 der d in G.
F(z) = [[——dx, Im(2)>0. or
" 3. If every proper subgroup of G is cyclic,

Then there is aﬂmeromorphic function
G(z) on C that agEees’-.rwith F(z) when
Im(z) > 0, such that

1. 1,00 are poles of G(z).

2. 0,1, o0 are poles of G(z).

3.1 1,2 are poles okG(z).

4.11,2 are simple poles of G (2).

AR A = [ x"(1 - x)"dx T FEnr
T & & & HYA H o

1. A Ut 9 Fear 8 Bl

2.0<A < 4§l

85.

then G is cyclic.
4. If H is a subgroup of G, there exists a
subgroup N of G such that G/N = H.

GAAT FHE S,, dUT 38h 3THAE A,

e s a7 ey afdfed § w®

| At &6 4, & 78 39 H

g T @ &Y TE HYUA B Yo

1. |H| = 49.

2. Ha Ifshen gar A1igd|

3. Ayy W Ush AT 39HHE § HI

4. Syo @ HIS 8 7-F 8 3TEHE A, H
T 3TEHAT gl
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86.

86.

87.
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Consider the symmetric group S, and its

subgroup A, consisting of all even

permutations. Let H be a 7-Sylow subgroup

of A,¢. Pick each correct statement from

below:

1. |H| = 49.

2. H must be cyclic.

3. H is a normal subgroup of 4,.

4. Any 7-Sylow subgroup of S, is a subset
of A,.

A & p UE AT &1 HeT ¥ BT T
FYT FI Fol| JeAHIRAT Th

1. AT p? & IUAT & A Fg B
2. FIfE p? & FUAY &Y | Bl

3. FIfC p? & JUAY & FAAAHT Tl g1
4. AT p? & JUAY T qUITHIT Tid Bl

Let p be a prime. Pick each correct
statement from below. Up to isomorphism,
1. there are exactly two abelian groups of
order p?. A
2. there are exactly two groups of orderﬂ?z.
3. there are exactly two commut%ti?é rings
of order p?. . J
4. there is exactly one integral domain of
order p2. .
g
AR R R UH & W U FRE
aor &, T R [3;” T el
UGS SicT ‘s"lﬁR[X]é? TUTSATEe (X)
A1 ¥ R w@ B 3 ¥ T
FYA PT Iai: '

-

1 L3975 gl
2.H21fa I z%rwg% ar R[X] T HqEH
FUTSITael 9id &

3. &‘%TR[X]WWWH%,aTI
3feass gl

4. I R[X] U HEY IOTSTEe 9id § ar
IE TF IFST Tid B

87.

88.

88.

89.

Let R be a commutative ring with unity,

such that R[X] is a UFD. Denote the ideal

(X) of R[X] by I.Pick each correct

statement from below:

1. I is prime.

2. If I is maximal, then R[X] is a PID.

3. If R[X] is a Euclidean domain, then I is
maximal.

4. If R[X] is a PID, then it is a Euclidean

domain. {

A & f(x) € Z[x] Einr-r >2 w"r:@‘

TgUC &l T & & A HUT F oA

1. I Z[x], # filx) oMY g, o 98
Qlx] 3 Fergayoia g

2'. g Qx] A fli(x) JogRoNg g, o
6 Zlx] F FAGHONT T

i A zlx] F f(x) rergeoia &, A

ST p & AT f(x) TUET p FT
TGRS FO) Fplx] # ol &l
43 Z[x] # f(x) T §, o TF
'R[x] F oo g

Let f(x) € Z[x] be a polynomial of degree
=> 2. Pick each correct statement from
below:

1. If f(x) is irreducible in Z[x], then it is
irreducible in Q[x].

2. If f(x) is irreducible in Q[x], then it is
irreducible in Z[x].

3. If f(x) is irreducible in Z[x], then for
all primes p the reduction f(x) of f(x)
modulo p is irreducible in [Fp, [x].

4. If f(x) isirreducible in Z[x], then it is
irreducible in R[x].

CW ogead Fireafadr ¢ S qsft
Tshel AT TId &, W faar| et &
¥ & T YA oA ¢

1. (C,7)gT3EaF gl

2. (C,7) Wed &l
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89.

90.

90.

3. (C,7) G@9g Bl
4. (C,1) & Z g gl

Consider the smallest topology 7 on C in
which all the singleton sets are closed. Pick
each correct statement from below:

1. (C, ) is Hausdorft.

2. (C,7) is compact.

3. (C, 1) is connected.

4. 7 1is dense in (C, 7).

A & (X, }oe, fOfdea Tifufas aafcar

€ U AW T X =[lpe X, tl e &

T HYUAT ¥ g 3H HYA B Yol S 7Y

aar § & x WX aueTher Fifeufadr X w

fafderq aiftufadr & o= gl

1. 1 9RfAa §

2. 1 I0EG; 3ARMAT & agr aRfAaa:
FS a F BISH I @It F T X,
Thel Bl

3. | 30T 3aRfad § aur
qﬁﬁaa:aréaaﬁma@i |
T X, Tha gl =

4. 1 3aRfAT § aur @it « & v X,
IARfAT gl ‘i: ”{

Let {X,}qer be discrete topological spaces
and let X = [[,&hX,. From the statements
given below, pick each statement that
implies that the prctiucl't. topology on X
equals the discreteftopology on X.

1. I is finite. _

2. I'is countably infinite and X, are

i"k.
{
¥

singletons for all but finitely many «.
3.I'nI is uncountably infinite and X, are

singletons for all but finitely many a.
4. T isfinfinite and X, are infinite for all a.

24

f/

91 &AW f& y:R - R TTURUT 3dehol THDHIOT

2y" +3y'+y=e3% xeR
lim,e e*y(x) = 0 P FATUT I §€r Fr
gof gl ar

1. lim,,e**y(x) =0

2. y(0) =3 |
3. R W y U& qRag ool &l
4.y =0 { s

[

91 Lety:R—>Rbea solu';ion of the ordinary

differential equation, y
2y" +3y"*+y=e%*, xeR
satisfying litnx_,mq.exy(x) = 0. Then

/-"{ 1. 1m0 e*y(x) = 0.

f

1
e (.6) 10
s. y_-fs a bounded function on R.

.‘Jf(l) = 0.

92 A{em‘a:ffﬁvﬁmwamw

|
y'(x) = Asin(x + y(x)), y(0) =1.
ar 39 URTAe A THEAT

1. 0 & frer off Tl & 1S go 78T Bl
2.9 1] <1 ¥ AR & = & B
3.0 & g & UH g ¢

4. AT AR |A| >1 T AR & uh gt &I

92 For 2 € R, consider the differential

equation

y'(x) = Asin(x + y(x)), y(0)=1.
Then this initial value problem has:

1. no solution in any neighbourhood of 0.
2. asolutionin Rif [1]| < 1.

3. asolution in a neighbourhood of 0.

4. asolution in R only if |1] > 1.
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93

94.

94.

HAEAT

—y"+ A +x)y= Ay, x € (0,1)}
y(0)=y(1)=0
& Teh AR & &

1. gl 1<0 & faw|

2. Y 1€[0,1] & fow |

3. 38 1€ (2,0) & faT |

4. A Fr TH AT FEAT & fAU

The problem

—y'"+A+x)y= 2y, X E (0,1)}
y(0)=y(1) =0

has a non zero solution

1. forall A < 0.

2. forall A € [0,1].

3. for some A € (2, ).

4. for a countable number of A's.

A fF w:Rx[0,0) - R IRIAS AT
gHEAT
Upe — Upy = 0, (x,t) € R x (0,00) & forw A g
u(x,0) = f(x), xeR A, }
u:(x,0) = g(x), xeR \ (
F U g ¥ A R xg[01] ¥ T
fG) = g0 =0 ¥, dArga gher o ¥
1. gt (x,t)e(—m,0)>5(0,oop F fou
u(x,t) =0 gl
2. @I (x, )e (o) x (0,0) & TIT
u(x, t) =0 g7 \
3. | (x,t) ST .(x+rt) < 0 T AT
A &, 39 faTu(x,t) =0 Bl
4. /Tt (x,t) S |x —t > 1 FT AT
& 8, 39 T u(x, ) =0 B

of

L)

Let u: R X [0,00) — R be a solution of the
initial value problem
Ut — Upy = 0, for (x,t) € R X (0, 0)
u(x,0) = f(x), xeR
u:(x,0) = g(x), xeR
Suppose f(x) = g(x) = 0 for x & [0,1],
then we always have

25

1. u(x,t) =0 forall
(x,t)e(—0,0) X (0, ).

2. u(x,t) = 0 forall (x,t)e(1, ) x (0, o).

3. u(x,t) = 0 forall (x,t) satisfying
x+t<O0.

4. u(x,t) = 0 for all (x, t) satisfying
x—t>1.

95, 3TSdhieTel THIHIOT
)
24 ,2_1. =94 —ou ¥
pPra =1 p=7, a=g 4
u(x,y) =0 x+y=1wR, (x,y)e'ﬁ%z.‘

¥ fov s geear of g ar [

1. 3aehel THIROT & oy, =iffeq waitor §

dx < dy au’ g dp
—=2p —==2qg —=2: fd
b fdt® # 4 dt dt

g
L d % |
y S S =-a

at

)

/"’- 2. Jawel AT & fow arfeq

Wﬁw, &

y _ . du _ . dp _

) ’ )

\ d':= 0 T2 T at
Tooar

3. w(1,02) =2

4.fu(1,«/§)=1

95. Consider the Cauchy problem for the

Eikonal equation

B B
pPPta’=1 p=3, q=3;
u(x,y) =0 onx+y=1, (xy)eR>
Then

1. The Charpit’s equations for the
differential equation are

dx dy du dp
dt b dt 4 dt Toodt
dq _
b =

2. The Charpit’s equations for the
differential equation are

dx _ o dy _ ., du_ ., dp _
a P dt—Zq, dt Z; dt
0 Y=o

dt
3. u(1,v2) =2,
4. u(1,v2) =1.

96. Al fF AT 1 =[0,1] W f(x) =x*+1

FT Gl gIfHC AT H(x) &, x = 0adr
x =1 9T AR P gUI
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96.

97.

97.

26

1. 3T | (0) — H(0)| = 12 &
|f () — H(x)| T 3o x = - & 9w

N

JTar gl
3. 3=d I;xellf(x) _H(x)l Z% %-l
If (x) — H(x)| &7 3TadHd x:i W 9T

&

ST 2l

Let H(x) be the cubic Hermite interpolation
of f(x) = x* + 1 on the interval I = [0,1]
interpolating at x = 0 and x = 1. Then

1
1. maxxellf(x) - H(x)l = 16
2. The maximum of |f(x) — H(x)]| is
attained at x = %
1
3. maxgglf() — HOOl = =
4. The maximum of |f(x) — H(x)]| is

attained at x = i.
J

A & £:(0,3] - RAReAT grar &

fG) =[1—|x—2I| & i@ || e A=

# Ay #ar &1 ar [ f(0dy, & 4

HEIIcAS Hierhesd & foU f@e Fygr o

¥ P B

| W e e, de aEe
SUieRTet & A, zf%nam%l

2. T AeAteg FEH, e T
wma’r%mar Iy B

3. Wwﬁw AR AT
mma’r%m TYTay g

4. TYFd ALgieg fAgH, IR qAET

3YTRTET & |, IS B
|
Leét f:10,3] » R'be defined by f(x) =
|1 x = 2|| where || denotes the absolute

value. Then for the numerical

approximation of [ 03 f (x)dx, which of the

following statements are true?

1. The composite trapezoid rule with three
equal subintervals is exact.

2. The composite midpoint rule with three
equal subintervals is exact.

3. The composite trapezoid rule with four
equal subintervals is exact.

4. The composite midpoint rule with four
equal subintervals is exact.

98, A f& u AT AT FHEAT
Uy + Uyy = 0, 0<xy<ma foT
u(x,0) =0 = u(x, m), 0<x<m &, faT

u(0,y) =0, u(m,y) =siny + si Zy,
0<y<n& fav /
1 &l 8 A ¢ § 3
1. u( ) = (sinh(m))"! sinh(1).

2. u( —) = (sinh(1))™? sinh(n)

3. a1, )—"‘(smhgn)) ! (sinh(1)) 7 +

/,;ﬂ’ (sinh(2m)) ™" sinh(2).
4. u(1,%) = (sinh(1)) ™ (sinh(m) 7= +
! sinh(2).

| (sinh(2))"

98 lﬁfj u be the solution of the boundary value
problem £
Ufy +Uyy =0 for0<x,y<m
u(x,0) =0=u(x,m) for0<x<m

u(0,y) =0, u(m,y) =siny +sin2y for
0<sy<sm

Then

1. u(1,§) = (sinh(r))~! sinh(1).

2. u (1,%) = (sinh(1))~!sinh(m).

3. u( E) = (sinh(n))™?! (smh(l))\/_

(sinh(2m))~ ! sinh(2).

4. u(1,%) = (sinh(1))™* (sinh(m)) 7 +
(sinh(2))~!sinh(2m).

99, URR& AT FAEAT y'(x) = f(x,y(x)),
y(x,) = y, % Hlealohed & o0 & &
& ®r-Fer Ay w faan:
Ynt+1 = Yn + aky + bk,

ky = hf (xn, yn)
ky = hf (x, + ah, y, + Bk,)

a,b,adAT B & &5 ROT H F HA-T
T fAdE R B vg= Fa &2
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99,

1. a=§, b=§, a=1 =1
2.a=1 b=1, a=%, ﬁzg
3. azi, bzz, azg, ﬁzg
4. azz, bzi, a=1 =1

Consider the Runge-Kutta method of the
form

Yn+1 = Yn T+ akq + bk;

ky = hf (xn, ¥n)

ko = hf (X + ah, y, + Bky)

to approximate the solution of the initial
value problem

y' () = f(x,y0(0)), y(x0) = yo.
Which of the following choices of a, b, @
and f yield a second order method?

lLa=3, b=2, a=1 f=1
2.a=1 b=1 a=3, f=3
3.a—i, b:%, a=§, ﬁz%
4.a=2 b=7, a=1 f=1

10063?y=y(x)3ﬁﬁ§ (\/—I)QW&

Hmﬁmmaﬁ(qmaﬂﬁwa@d
WW)@W&W%“;

fy f(w)dv _

o WY .
i.

s& )= |1+ 55, 8, e v 3o

& ‘4

I W @~ 2. ade

3. Waed f 4. Tkl

100 Thewcurvey =y ), passing through the

point (\/?_>, 1) and, defined by the following
prl'operty(Voltera integral equation of the
firstikind)

yfdv _
fo v=v \/3_' ’
where f(y) = /1 +— y'z , is the part of a
1. straight line. 2. circle.
3. parabola. 4. cycloid.

27

¥

101 AT % y = y(x) el

l= | [1+(3) ax,

FT WA ¢ 39 ufaey | & WA Hr arit

BT y =22 & AR aAfaefer aur 3q6Hr

afi T x —y =5 & AR A gl

ar ¢

I Waer auT & @l & 9 fy
e g0 (20 § f

2. (xy) W A H agen (-2

(Zo) TRA R =l B
4a§ y=2 ¥ WA wAif® ¥l

I.l‘Ir 101 Let yl-'= y(x) be the extremal of the

Sunctional

?((x)]—f F dx,

subject to the condition that the left end of
the extremal moves along y = x2, while
the right end moves along x —y = 5. Then
the

1. shortest distance between the parabola

and the straight line is (%E).
2. slope of the extremal at (x,y) is (— 23).
3. point G, 0) lies on the extremal.

4. extremal is orthogonal to the curve y = g

102 Ueheh GTHAT ST Ueh 0T x-37e7 v feam

H 0 ToIar g 6 3udr sEneh
L=—=x*+ xi? —x? Bl

A fF Q=x%%% Ue 9 (QuT &
Fcufesld &gl & Tldfafted #ar g, s
0T W x-fgem & @ 81 Al x(0) = 1
x(0)=1 g x&F AT &

1. x =0 W FT AR IRAT &A=

2. x=1W 1
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3. x=%CIT\/§
3
4.x=\/;t|T0

102 A particle of unit mass moves in the
direction of x-axis such that it has the
Lagrangian
L=—i*+2xx? - 22,

Let Q = %2 represent a force (not arising

from a potential) acting on the particle in

the x-direction. If x(0) = 1 and x(0) =1,
then the value of x is

1. some non-zero finite value at x = 0.

—

. Xdur Y Fadq S g

3(y—1)?2, 0<y<1
2 oy = PO 0=y <
3. Xdur Y F&dd gl
1
3(y—=y2), 0<y<1
4 f,(y) = { (y 23’) y
0, 3T

104 The joint probability density functlon of

(X,Y)is
6(1 —x), O<y<x,0§x,<1
feoy) = { otherwise o

Which among the following are correct?
1. X and Y are not independent

2. latx =1. <(3( 12 o<y <1
1 D — y_ ’ y
3. V5atx = > [ {Y(y) ;_{0, L otherwise
3 3. X'and Y are independent
4. 0atx \/; /_,—ﬂ’ .-rl 3( B 2) 0<v<1
£ 4 o) = { y=3y ) y
/ . ] 0, otherwise
105 & [ X, T == 9™ & n-th $eh &l

103 A fF (O, F, P) T Wif&shar TARe §
1

qUT AT "SAT §, P(A) >0 & @l &
AT fawar & s (0,F) W Q "W{
TReRdr AT hr qisrsT WT_% .
1. Q(D) = P(AuD) V DEF
2. QD)= P(AND) « ¥ DEF
_ [P(AID),Tfg D E€F P(D) > 0F @Y
b em= {0, A& P =0
4. Q(D) = P(D|A) Vv DEF
‘4
103 Let (Q, F, P) be aprobability space and let
A be an event Wlthf;(A) > 0. In which of
the following cases does Q define a
probability measure on (Q, F) ?
1. Q(D) =P(AUD) V DeF
2.Q(D)=P(AND) vV DeF
| __ (P(A|D),ifD € F with P(D) >0
3-Q(D) = {0, if P(D)=0
4.0(D)= P(D|4) V DEF

104 (X,Y) T TYFd TRASAT Teled Holel §

_(6(1-x), 0<y<x,0<x<1
f(x'”_{ 0, =g

et 7 @ g 7@

A Em>1 A &
£n= ZXL- aar s, wrAAHINFY, T,

nz1a;1%|tram Yo =0 gl ar f&e=t
FUA F F FA-F T B

1. {Yp:n = 0} Ush HTRONG Hiehld 3ol
gl

. {Ypin > 0} Uk 37ATad Aiebla H@ell gl
3. P(Yn=0)—>%asn—>oo
P(Yn=5)—>£asn—>oo

105 Let X,, be the result of the n-th roll of a fair die,
n=1.

Let S, = zXl- and Y,

i=1

be the last digit of S,, forn > 1andY, = 0.

Then, which of the following statements are

correct?

1. {Y,:n = 0} is an irreducible Markov
chain.

2. {Y,:n = 0} is an aperiodic Markov
chain.
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3. P(Yn=0)—>%asn—>oo.

4. P(Yn=5)—>%asn—>00.

106 {X;} U Tadad: U9 AT A sfed
AEoH W F ITHA §, T4 °eled
Holel

Flx) = {e‘;, x >°_0

& grer|

(Y;} TqdFd: Ud YA Sfed
Irefeod TR &1 3ThA §, §d Helcd
Holel

44y, y>0

g(y):{ 0, 3T

AR, (X}, () FadT Fgo &1 AW

Zy =Y, —3X, k=12, . 5T H ST
e 82

1. P(Zy >0)> 0

2. YU Z, > touddarimany| W

3. Y}, Z) — —oo YT Aehdl 1 & &TA T ﬂ_-{
Vi

e’

4, P(Z, <0)> 0

106 {X;} is a sequence of independent and
identically distributed random variables
with common density function

~y ¥} x>0

f={0

, 4 otherwise.

o {Yi} is a sequence.of independent identically
. distributed randomivariables with common

density function |

_ (4e™v, y>0

90 = {O, crtherwise.
Also {X;}, {Y;} are independent families.
LetZ, = Y — 3Xy, k = 1,2,-- . Which
amongfthe following are correct?
1. P(Z, >0)> 0.

n
2. z Zj, — +oo with probability 1
k=1

29

n
3. Z Zj, = —oo with probability 1.
k=1

4. P(Z, <0)> 0.

107. A &6 X @7 v ¥addd: o1
HAUTHAAS: dfed Aefossd o § 91
Z=X+Y %I a’rzwaz?rxgrm Y &
aiza"rass-mg@aﬁqsm%,aﬁ;p%ﬁ
1. JaTHAT 2. TRETAERT

4. gfaue

f
3. UHEHATT

L

107. Suppose X fand” Y are independent and
ihd‘éntically distributed random variables
andTet Z = X +Y. Then the distribution of
Z is i1 the same family as that of X and Y if
IX is -'I

!. ormal.
: niform;

F
Fd

2. Exponential.
4. Binomial.

—

10894{# & X, X, @& oR%dr gaca
BT ¥ fom =r v Ires gfaee &

1 _ —_ p—
0, 3T

TET —co<pu<oodd a>0. dr &F

FY F A AT T

LA dad pu & 3mgel srehorent $H
fafer & afaca gl

2. o & 3T et i fafdr @
31dca §1 YT a8 a Fr AT
HTHAF &l

3. p T ITEOT Teholenl T fAfEr
3ifeaca & aur a8 u Fr fauh
el &l

4. a AT p Q=T N YUY et dr AR
&1 3TEccd § W I TaRed 7€ &
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108 Let X5, ++, X;, be a random sample from the

following probability density function
fOoma) =

L (= ) 1=,
{w) (x—mw*te ;

0, otherwise.

X = U

Here —co < y < o0 and a > 0. Then which

of the following statements are correct?

1. The method of moment estimators of
neither @ nor p exist.

2. The method of moment estimator of «
exists and it is a consistent estimator of «.

30

3. The method of moment estimator of u exists

and it is a consistent estimator of u.
4. The method of moment estimators of both
a and pu exist, but they are not consistent.

109 AT & X Ush Aeieoed oW g, e

9T.§.%. & Ty

_(pe™* +2(1 —p)e™?%; x>0,
f&) _{ 0, 37T,

JAT 0<p<1gl ar XH NT&A Felel &

wF o

1. mw,p=oamp=1.a:ﬁgﬁ

2. 3R e, H9ﬂ03p31_§:‘ﬁﬂtr|'

3. BOAT Weled, THT 0<p<1 & ol

4. AR Feld, H$|;r0<,p<1é?%tr|
w |

109 Suppose X is a random variable with

following pdf, -
x>0,

_ (pe™* +2(1 —ple™%;
A {0 o otherwise,

and0 <p <1 Tgen tlﬁe hazard function of
Xisa '

L. constant function forp =0 andp =1

2./ constant function forall 0 <p <1

3.} decreasing function forall 0 <p <1

4. ‘nﬁon-monotone function forall 0 <p <1

. r
110 AT & Xy, -, X,

2Axe=A*, x>0
;A ={ ’
fesD =17 32

a fAdrer 3T T Iefos gfded g1 I
A> 0 U AT Il gl difod ¢ foee
IREEIAT I T a >0 I G&T0T | A
TETT T TR & h
Hy:A <1 ST Hp:A> 1.
ar e J @ Faa @l
|. THAATAC: FddH e 3 &I H &
Yrx <, T nd fow cfl<cn+1 &
Y| {
). THEHETE: UFATH | TGO 3 W F ¥
noxt<d, W nd favd, <d,., F

r

wal
3. ThEHT: AFgaH TAETT 37 & H Y
r
YhLx < cp, W nd U, <, ®
|

| arg|

¥

. THhTATI: AFddH GUET0T 5 T Hl g

éﬂzle sd, 0 n& QT <d, F
e

f

110 Let X4, -++, X;, be a random sample from

2Axe 2%, x>0
;A ={ ’
fes ) 0, otherwise.

Here A > 0 is an unknown parameter. It is
desired to test the following hypothesis at
level ¢ > 0. We want to test

Hy:A <1 vs H: 1> 1.
Then which of the following are true?

UMP test is of the form )}/ ; x; < ¢, with
Cn < Cpy4q forall m.

UMP test is of the form Y™, x? < d,, with
d, < d,, forall n.

UMP test is of the form )}/ ; x; < ¢, with
Cni1 < Cyp forall n.

UMP test is of the form Y™, x? < d,, with
dpiq1 < dy for all n.
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111 &A= & X, X, T@HE. N, 1) &l
Hy:pu=0 S8 Hy:p >0 F 9{&ToT Hr
W%I AT F p,(u, ), ITAET ITETT
n W IYURT, p WV, AHT a &
ThHATA: eI d GUEToT & Qrfeed al
fafése axar &1 ar e Foat 7 F Fla-
T @ &

1. lim,ep,(,a)=1Vu>0va>0
Cdimyopn(a)=a vn=1, Vva>0

2
3. limgopp(a)=0VYn=1, vu>0
4. limy;p,(, &) =0Vn=1vu>0

111 Let X3, -+ X, be i.i.d. N(u, 1). It is
proposed to test Hy: 4 = 0 versus
Hy:p > 0. Let p, (4, @) denote the power
of the UMP test at u of size a based on
sample size n.
Then which of the following statements
are correct?
l. limyepn(a) =1 Vu>0Vva>D0.
2. limyopp(ma)=a Vn=1, Va>0.
3. limgopp(a)=0Vn=>1 Vu S'on
4. limg, py(wa) = 0 Vn > 1,:@5{ 0.
Vi
112 At f& X 9rael 1 o Teh SaTdl i §eeT
¥ fere T U Ao gfded

oI A U I Sed f(2) 8 S
- {17 £

affia 3 &8 Befet & IR oo HYa
ﬁ@aﬁ:—r.m@r%f

1. e @l d9T 3l 2X+1 g

2. A & ue" Arey 2L

2

3.H/1$r qed §co INAT gl
4. 'e?* F 9T 3T 220+ ¥
w

r
112 Let X be a random sample from a Poisson
distribution with parameter A. The
parameter A has a prior distribution f(z);
where
e’% z>0
f@2) = {O, otherwise.

31

Under the squared error loss function,
which of the following statements are
correct?

1. The Bayes’ estimator of e# is 2X*1,

2. The posterior mean of A is %

3. The posterior distribution of A is
gamma.
4. The Bayes’ estimator of e?# is22(X+1)

P |
1138 F Y, Y,%Y, mﬂaﬁﬂ JeTor 8

AR W) = b + b+ s = B E(%s) =

P1- Bz = E(Y,) adur rm(m =02 i=

1234 & fau gl o @t w=l & @

A wap o

1. ;}ﬁl + pofy + phBs IFEAT § Al o
aﬁlﬂﬁ I p, + p, = 2ps.

2. 02 & T&h ATRAT 3HTheldh &

Y, =Y+ (Y3 = Y,)%]/4.
.,g_ B, T A MWH HATHAT

s & L%+ 7)),
45 By + By + B3 & Iacad IWH IATRTT
3MThelsh &l YEIUT & o2

113 Let Y4, Y,, Y3, Y, be uncorrelated observa-

tions such that E(Y;) = B + B, + f3 =
E(Yz), E(Y3) = B1-B2 = E(Y,) and
Var(Y;) = 62 for i = 1,2,3,4. Then,
which of the following statements are true?
1. p1f1 + p2f2 + p3f; is estimable if and
only if p; + p, = 2p3.
2. An unbiased estimator of ¢ is
(1 = Y2)* + (Y3 —Y,)%]/4.
3. The best linear unbiased estimator
of By — By is 5 (Y3 + Yy).
4. The variance of the best linear unbiased
estimator of B; + f, + B3 is 2.

1143@« FAHIOT YA Y =Xp+ e, W

N 8T X Ts nXp 3cdg g, oinfa
X) =p,E(g) =0, D(g) =02, E(-) Scm2m
a Afcse F=ar &1 D() TEOT-HEIEIOT
3T H fAGST HIAT § AUT R 1 H
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dcgHAs  3cgg gl nxn 3egg Fr
oRenfiad & fF H=((n;)) =
XX'X) . ar @ # ¥ 99 T8
1.0<h;<1, 1<i<n.

2. ¥ FTid AT h; =0 A 1R, A
el j#i & T b =081

3. qEiATAd AW P(v ) & afeer &
TEROT-HETEROT 31egg o2H &l

4. 1<i<n& fQuafle vy, & goa
HARISE ¢, &, HAA e, =V, — ¥, &l
¥, Y, ®T qaiIATAT AT § A e; T
TEOT 0%(1 - hy) & A &1 (TeT Y
Y & i-th€<Hh §).

114 Consider a linear regression model Y =

X[ + &, where X is an n X p matrix,
rank(X) = p,E(e) = 0, D(g) = ¢, E()
stands for expectation, D(+) denotes the

variance covariance matrix and / is the »n-th

order identity matrix. Define the n X n "4

matrix H = ((hi j)) = X(X'X)71X%, E}En,

which of the following are correct?)
1.0<h; <1, 1<i<n

2. If h;j = 0 or 1 for some i, then h;; =0
forall j # i. r -

3. The variance-covariance matrix of the
vector of the predicted values
Y(of Y) isoZH.

4. For 1 < i <n, fe is the residual
corresponding‘ff Y ie,e=Y,—Y,7,
being the predicted value of Y;, then

the variance of'e; equals a2(1 — hy).

(Here, Y; is thT i-th component of Y).

1153?%% (X,Y) Ush EfdeR JaTHAYT e &

e AR (0,0), % AT FAT TREYT
aﬁagzz[ll) ﬂ,piO. " 7=

o [ @ o et @ PR

X+Y 1

e 82

32

1+p X-Y : .
— X ———="7°[ Uch TSc-t dcal
1-p  X2Z+Y242XY ) %—l

1-p X-Y : .
— X ———="7°[ Uch TSc-t dcal
1+p  X2Z+Y2-2XY ) %—l

. 0 & 3¢ z wAfAa B
E(Z) &1 3f&cdcd § TUT T & FAE gl

—

N

W

115 Let (X,Y) follow a bivariate normal

distribution with mean vector (q,()_), and

dispersi t'Z—[l p] 5% 0
ispersion matrix X = | o 4 =, ¥

_ XY ’1+ ’
Suppose Z = Py 1—_5 Then whichrof the

following statements are correct?
Y

i+p = XY .
e X _
: 1-p " NEZHYZ12XY has a student-t

" distribution. |
b 1P S
1hp " VXZ4YZ_2XY
distribution.
. Zis symmetric about 0.
ﬁé (2) exli,sts and equals zero.

has a student-t

Fd

116 4 ferzat 1 v ARE ¥ AT o w7

F ged Eer o ¥, w9 &
3t A WIRShar vd Yideds qeT e
F @Yl AT F sHEAT 1,2,3dAT 4 &
faw swaen aor wRksard § p, = 0.2,p, =
03,p; =0.1 TAT p, =04 | AL & &
shs & fav 3aRT W &1 A §
yoi=1234 @A & il sHs H;
Hader giRear & o AfSse &ar g,
qAr g A A wGEA AR
wiRedr & my, i<ji j=1234 @
T Foal 7 T Ha-T T &2
1. GATSE N7 F Th ATHAT IFheld &
T=(§)2Z—i,aﬁaﬁwqm%?$§q—ursﬁ
F I gl
2. m = 0.36,m, = 0.51.
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116 A sample of size two is drawn from a

117

¥
I

117

population of 4 units using probability
proportional to size, sampling with
replacement. The selection probabilities are
p1 =02,p, =0.3,p3 =01 and p, = 0.4
for units 1,2,3 and 4 in the population,
Let the value of a study
variable for the i-th
1,2,3,4. Let m; denote the
probability of the i-th unit and 7;; the joint

respectively.
unit be y;,i =
inclusion

inclusion probability of units i and j,
i<j,i j=1,2,3,4. Then, which of the
following statements are correct?

1. T= G) Z% is an unbiased estimator of
l

the population total, where the sum is
over the units in the sample

2. my = 0.36,m, = 0.51.

My, = 0.12.

4. m+ my + 3+ = 2.

98]

v 39AR, b WS, 9fdefd r, WS AT K,
dur GIreld: WIHA Il A JFd Th
aqfard 3ol @S Affswedsr d W e
d@mqﬁ@%%ﬁvweﬂm
aRomE SfemE A e deEt &
=TT (F) TET 8(E)? -
1 A k22 & O JfHFeRT T &
2. d & T I3 HARAAD > v &1
3. T JEHAEGE 3TAR AT %
Avsad UWH JAfHAd 3ehersh
(A L3137 A FEROT 3R B

4. g wifas mﬂam’r F A L33
& 9T asr?:::;m'aw gl

Consider a balanced incomplete block
design d with |v treatments, b blocks,
replication r, block size k and pairwise
concurrence parameter A. Assume the
standarrd fixed effects model for the data
obtained through d. Which of the following
statement is(are) true?

1. The design is connected if k > 2.

2. The inequality b = v holds for d.

33

3. The variance of the best linear unbiased
estimator (BLUE) of a normalized
treatment contrast is a constant.

4. The covariance between the BLUESs of two
orthogonal treatment contrasts is zero.

118 faegd aR9at 1,2,3d il 9hR & geh

Wﬁﬁum%mﬁmﬁ?ﬁ
AT =T § .

ey

Circuit 1

[8]
LB ]

» [}
Circuit 2

J Icl
L=

[8}
LE]

{al

Circuit 3
A o el get 7 F g Th Wl p
qYUT U g ¥ Tadad: A gid g1 A
& g, = Rsar (TRuY i fawer =€ g,

i=123.0<p<1 & faU g7 9 &
1. g3 > q;. 2.
3. 42> qs.

d1 = q3.
4. q; > Q3.

118 Three types of components are used in

electrical circuits 1, 2, 3 as shown below

Circuit 1

]

Circuit 2
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[=]

B

Circuit 3

Suppose that each of the three components
fail with probability p and independently of
each other. Let g; = Prob (Circuit i does not
fail); i = 1,2,3. For 0 < p < 1, we have

1. g3 > q;. 2. q1 =4,

3. q; > q4. 4. q; > qs.

119 3x + 4y FT 3SR IHEROT, Ffaser

x =0, y =0, x <3,
%x+ys4, x+y<5.

F ad R AFT F F I @@ P
1. 3eTsholcd &= § 19.
2. 3eTholcdd HAT & 18.
3. (3,2)@3%%@@%@%*&
(3§)qu$rwamhﬁg§{
i

>

119 Maximize 3x + 4y subject to

¥

x =0, y=0 " x<3
%x+y£4, x+y <.~

Which among the following ejre correct?
1. The optimal value is 19.
2. The optimal value is 18.

region.

;3. (32)isan extrzne point of the feasible

4. (3, g) is an extreme point of the feasible

region.

34

f

120 AT fF Xy, Xy, -+, Xppyq ST (0 — 1,60 +

1) W Tk THAAT §cod  Adrer arar
s Aefeod ufded g1 A R

T, = X, Ufdeel ATey,

T, = X, 9fdgel AL adur

T, =2 g O 3mhos &1 ar e

2 )
FUAT H A PlT-T TET g2
o
1. 0% fau T, wfave &1 °
&
2. T, AT T, a%t T, T 3T 3
FqrAdar gl J f

3. 0 & faT gy Nt 3sEes AR &

4. 0 % e 1, T wiea gfaeder &l
AN W
Q Let Xy, X5, -+, X3,,41 be a random sample

from a uniform distribution on the interval

(0—1,6+1). Let

;1 =X, the sample mean,

4= X, the sample median, and

_ T+
T3 - -n-2

b<{ three estimators of 8. Then, which of the
following statements are correct?

1. T; is consistent for 6.

2. Both T; and T, are more efficient than T.
3. All the three estimators are unbiased for 6.
4. T, is a sufficient statistic for 6.
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JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET A

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 4 41 1 81 1,2,4
2 2 42 1 82 3,4
3 3 43 4 83 2,4
4 3 44 3 84 1,4
5 3 45 3 85 1,4
6 1 46 4 86 1,2,4
7 3 47 4 87 1,2,3,4
8 2 48 4 88 1
9 1 49 4 89 2,3,4
10 2 50 3 90 1,2,3
11 3 51 2 91 1,2
12 2 52 4 92 2,3
13 4 53 3 93 3,4
14 3 54 4 94 3,4
15 3 55 1 95 2,4
16 3 56 3 9% |- 1.2
17 3 57 3 97 A 12
18 2 58 1 98/ 1,3
19 3 59 3 99 1,3/
20 4 60 1 100 11/
21 1 61 3,4 101 18
22 2 62 1,4 | 102 2,34
23 3 63 3,4 |% 103 4
24 1 64 % L 104 7]
25 1 65 w24 | 105 1,2,4
26 1 66 [ 3,4 106 1,3,4
27 1 67 2,4 107 1,4
28 3 68 3,4 108 2,3
29 4 69 1,4 109 1,3
30 2 70 1,2 110 2
31 p 71 3 111 1,2,3
32 1 72 2 112 1,2,3

{ 33 2 73 3,4 113 1,2,3
34 3 74 1,2,3,4 114 1,2,3,4
35 3 75 2,3 115 1,3
36 2 76 1,2 116 1,2,3
37 3 77 1,2 117 1,2,3,4
38 2 78 2,3,4 118 1
39 4 1 79 1,2,3,4 119 2,3
40 1 80 1,2,4 120 1,3
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JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET B

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 3 41 4 81 1,4
2 3 42 3 82 1
3 4 43 4 83 1,2,3,4
4 2 44 4 84 1,2,4
5 3 45 1 85 1,2,4
6 2 46 1 86 1,4
7 1 47 3 87 1,2,4
8 1 48 4 88 1,2,3,4
9 3 49 3 89 1,2,3
10 3 50 2 90 2,3,4
11 3 51 4 91 3,4
12 4 52 4 92 3,4
13 2 53 1 93 2,4
14 2 54 3 94 1,3
15 3 55 3 95 1,3
16 4 56 4 9% [+ 1
17 3 57 1 97 Al 13
18 3 58 3 98 / 2,3,4
19 2 59 1 99 1,2/
20 3 60 3 100 2,3/
21 1 61 1,2,4 101 12
22 1 62 3,4 102 1,2+
23 1 63 2,4 103 4
24 2 64 34 M| 104 1,4
25 3 65 V14 | 105 2,3
26 1 66 1,2 106 1,2,3
27 1 67 3 107 1,2,3
28 3 68 2 108 1,2,3,4
29 2 69 3,4 109 1,3
30 1 70 1,2,3,4 110 1,2
31 4. 71 2,3 111 1,2,4
32 2 72 3,4 112 1,3,4

{ 33 3 73 2,3,4 113 1,3
34 2 74 1,4 114 2
35 2 75 3,4 115 1,2,3
36 3 76 2,3 116 1,2,3
37 2 77 1,2 117 2,3
38 1 78 1,2 118 1,3
39 4 3 79 3,4 119 1,2,3,4
40 1 80 2,4 120 1
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JOINT CSIR-UGC-JRF/NET JUNE 2016 ANSWER KEY BOOKLET C

MATHEMATICAL SCIENCE

ENGLISH AND BILINGUAL

Q. No. Key Q. No. Key Q. No. Key
1 3 41 1 81 1,2,3,4
2 3 42 3 82 1,4
3 2 43 3 83 1,2,3,4
4 4 44 4 84 2,3,4
5 3 45 1 85 1,2,3
6 1 46 4 86 1,2,4
7 2 47 4 87 2,4
8 2 48 4 88 1,4
9 4 49 3 89 1,2,4
10 3 50 4 90 1
11 3 51 4 91 2,4
12 2 52 3 92 1,2
13 1 53 3 93 1,2
14 3 54 1 94 2,3
15 3 55 4 95 3,4
16 3 56 2 9% |+ 3,4
17 3 57 3 97 Al 13
18 2 58 1 98/ 1,3
19 4 59 3 99 Y.
20 3 60 1 100 23,4
21 1 61 1,4 101 12
22 1 62 3,4 102 Lrv
23 1 63 1,2,4 |% 103 4
24 2 64 34 M| 104 1,4
25 3 65 423 | 105 2,3
26 1 66 [* 3,4 106 1,3
27 1 67 3,4 107 1,2,3
28 2 68 1,2 108 1,2,3,4
29 2 69 3,4 109 1,3
30 1 70 2,3 110 1,2,3
31 3. 71 2,3,4 111 1,2,3,4
32 4 72 2,4 112 1

33 3 73 1,4 113 2,3
34 2 74 3 114 1,3
35 2 75 2 115 1,2
36 3 76 1,2,3,4 116 1,2,4
37 3 77 1,2 117 1,3,4
38 1 78 1,2 118 2
39 % 1 79 1,2,4 119 1,2,3
40 2 80 3,4 120 1,2,3
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