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g :3:00 " qufe : 200 3B

1. omgs R & argw gar & | 3w gdler gRasr & v @ #iw (20 s 'A' 7+ 40 917
B' + 60 477 'C' 7 ) g5 fapey gem (MCQ)Rv v & | sl w71 'A' 4 @
sifyer 15 gk @ 'B' # 25 gwat aer w7 'C' & 20 g @ Faaw &4 &/ AR
ReiRa & 3 go=f & Teav QY TU 9 Pl ugel 9T 'A' & 15,977 'B' & 25 Ferr

- 9rr'C' 920 Sarel @1 g @ arelt | '

2. OV UF AT G RAr AT & | 39T Vet 7Y N @ @7 A9 for@s W Uget I8 e

' fory 1 g # g v 3iiv et & ger @8 & Fe-we T8 & | gl var & al ey
gfaviiciey & gRa®T gger &7 fAdeT #v wad & | g9 ave ¥ Iaav uF @l o wid
& | g9 gRasr & v% P BT @ v ke g Her T &

3. TN UF P yw | ARy Tv T Uv U e TR, AF, YT gl adr $6 g9er
R BT FHIE [IRaT | 3Td EwER o Teel &

4.  amg g avEmaR. Soaw gRawr ¥ Yo T9v, AT #he, gRawr s v dw s 9
waia wgfa gal & qavg e % & | 98 v A7 gverefl @ e @ 5 7'
g gRaer ¥ Ry v 5wl @7 gff wraEr @ W &Y 96T T B UV BRYev
geaY gRasT @1 sredigha i enfie, gt wad! & |

5. wrr'A' ¥ g&ie ge2 s, 9B # gie gew & 3 si aur arr'Cl H gde ge
4.75 3iF &1 & | FAF T IV BT HOTHS Fedidd 9rT'A' d @ 0.5 3w et 91T
'B' ¥ @ 0.75 3 @ frar wroer | 9rr'Cl @ Sare) & oy FOTed Jeddin g &

6. wrr'A' @or yrT'B' @ yde ge @ A9 a8 Reey Ry 7w & | 9 W »ad U@
Reey & g srrar “walcd go” & | e goid §eT BT WEl Srdl Walad §ef
ge & | yrr'C' H ye §e &7 v a7 “vF W e fAwey wel & wad & |
arr'C' % yeids geT & wHl fAdeu) &1 9 7T e uv & HIST §rd s | WY el
Re&eq) @7 7g7 T8 &v ¥ g off  uF piee TE fear @enr |

7. 7ol NG EY 4T ST a¥ie) BT FANT PG EY U ST grel 3Pl a1 39 Sk
3 ATl qeEsl P fory S SEVAL i WEHdl & |

8. srareff @) Geaw I v g @ SR wEY SN o o T8 ferr @Ry |

9.  udEr wHre 8 wiH uv Ve gRadr 3N S 9F @) giddiiciey @i sav |y Gy |

10.  Porgeiey @7 SUANT B P AT TET E

1. 1 go7 & fRaafad @ @ 7 gl Geabeor g9 8N |

/A A , argeff grr W% TE SR B § Gid
Fvar g |
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sior 'w [ PART ‘A’

1. T 162 A @Y RS F FG A 2 HL FW

s §1 o gons, foreeT s 22 ue .
¥, @ unr F v §C @ Reder der e
aTRe?

1. 3.5
3. 14.04%.

2. 7.0
4, 22,04

A 16.2 m long wooden log has 2 uniforria
diameter of 2 m. To what length the log
should be cut to obtain a piece of 22 m’
volume?

2. 7.0m
4, 22.0m

1. 35m
3. 140m

B 3ifaer 3iF &ar 7

1.7 2. 9
3. 3 4, 1
What is the last digit of 79
1.7 2.9
3. 3 4. 1

U HIIA FTST @ Tao Herdit & o 6
FOsat frerel &1 vedr a) # waot et A
"ear wHE: 60, 30, 20 U 15 ¥ IR
vs fuiRd wa & @ smad o gfvsat A
FoT-aAanst fr HEad A g w87

2. 492
12910

1. 10a5
3. 15915 4.

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

1. 10and 5 2.
3. 15and 15 4.

3
gur 30 fse efEor &
IgaA A wgmwt uw BeT @
THiAT FAT §l TEUREET G
aw 40 e 35eT U «:w RELACH 10
f«ﬁﬁt#ﬁvﬂﬁvﬁawﬁrg for a8
wad feme W T el ofeer ov aray
Il ¥ WE AeS g B wgmed s
afy ¥ s ¥, gF arnh ofeaw O Reaw
AT & v gy W

P e Lo
gieTH &

1. 85 =T 2. 155 fowe
3. 135 A= 4, 1 9 ¥ FH

A ‘bee leaves its hive in the morning and

after flying for 30 minutes due south
reaches a garden and spends 5 minutes
collecting honey. Then it flies for 40
minutes due west and collects honey in
another garden for 10 minutes. Then it
returns to the hive taking the shortest
route. How long was the bee away from
its hive? (Assume that the bee flies at
constant speed)

1. 85 min 2. 155 min
3. 135 min 4. Lessthan 1 hour

12 @ For$ & wHh U5 & FHW I8 TH
qafr, ¥ & FarE ¥ el g W W 95 &
& fr X T UF wqaue A Swdl &
qafl orqqe @ UFse Ue el T@r oY 3Tl

gl aﬁaﬁﬁrwﬁﬁw?‘ e F U
¥ freel & W e quft @ e Sen?
1.16 . 2. 9 &

3.12 & 4, 14 =



5. A bird perched at the top of a 12 m high
tree sees a centipede moving towards the
base of the tree from a distance equal to
twice the height of the tree. The bird flies
.along a straight line to catch the centipede.

If both move at the same speed at what

distance from th "'of the tree will the
centipede be picked up by the burd'-’

1, 16m
3, 12m

2.9m
4, 14 m

6. miﬁamﬁva#wmimsﬁw '

RN g6 U W A S T e
&1 W e & adwt B per wwar ¥

A ' B

1. 2 2, 4
3 5 4. 6
6. An ant goes from A to C in the figure
' crawling only on the lines and taking the

least length of path The number of
ways in which it can do so 1s S e

A — B, :':;
D c

1. 2 2. 4

3. 5 4, 6

3, 2R

7. Mmmmmmﬁwﬁg
aEfend ® A gl St §1 gw Rig &
qeTs OAB 3 sey i wifewar wrar §?
(ST8T £AOB = x 3T §)

2 , X
Lz 2 %

x X
3. _2—1? . 4. 4n

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

(where ZAOB = x radians)

2x
T
X

2n

o R & wdoida ador @ @ an
qmﬁﬁwmrﬁrrw,aﬂqﬁam#
AR e & (R & &)1 7w amofa
fBor 7 3ifaw wmEffa fRor & &= 6
1. R 2. RVZ
4, RV3



9.

9.

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

1. R 2. RV2
3. 2R 4. RV3

T ol 8 fhar, | aur 2 R aidr @
tw wW@it\ Rl se= 7 3mar dar ¥
IR A FT A [Wr AR 38F A
o @ Tigr Aot 10 Faraser arer
frlie e AHFHARE #r gar or & o=
& 3HeT e T UIEr & FHA: 1/20af 1/10ar

T 51 " g1 Ul & e Rl Fr

Foiel 9.25 fR.aT. ORI TR FAR F fhaw
f&h.am. @ & =gy

1. 0.5 kg. 2.
3. 2 kg. 4,

1 kg.
3 kg

A king ordered that a golden crown be

~ made for him from 8 kg of gold and 2 kg of

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

10.

10.

11.

11.

1. 05 ke 2.
3. 2 kg. -4,

i ke.
3 kg

ve O3 i e qur ger gEah & i @
FNOT, 7:35 o FAT §?
1. 0 2.
3. 195 4.

17.5°
20°

What is the angie between the minute and
hour hands of a clock at 7:35?

1. 0 2. 175
3. 195 4, 20

difedt &1 v Har, Wg A & B fig @&
Tt ¥, U I AE § &g A W oamw
I &1 |l fifewr A afy @ gad §
aur R s fig w ufy dwvs @ difear
Ta faer F 9 gl &) vh AT W A & B
TH T F U BT werar §1 fR A &
A BB aF $ I & SR a8 fhaelr arag
3Tl g8 difedt & feefe

1. 120 2. 60

3. 240 4. 180

A stream of ants go from point A to point
B and return to A along the same path.
All the ants move at a constant speed and
from any given point 2 ants pass per
second one way. It takes 1 minute for an
ant to go from A to B. How many
returning ants will an ant meet in its
journey from A to B?

2. 60
180

1. 120
3. 240 4.



12,

VY

FOT g mammaﬁa@rmv
%IﬁMM%&WWW@W
T wde W oaEl w3 §

v v

1 Py 2. "
4 |4
3 5 4. e

12,

V¥

The capacity of the conical vessel shown
above is V. It is filled with water upto

half its height. The volume of water in
the vessel is :

)
1. 'i‘ 2. Z

1’4
3. % R

13, ol & qfr ol voh W s A wr uf
et o g well A W Y qeh A g
el fRar Sar §1 feae et & g hr
# 10% & HAT =T F Sream?

1. @& 2. /@&
3. & 4. WX

13. A large tank filled with water is to be
emptied by removing half of the water
present in it everyday. After how many
days will there be closest to 10% water left

in the tank?
1. One 2. Two
3. Three 4. Four

14, n G e de §1 AR ® R g,
o A @ @ wgr §?

(A) nfaws §

(B) n® RwH ¥

(€ n* T &

1. HaaA 2. HadB
3. ¥aacC

4, FTTA aui B

14. n is a natural number. If n® is odd, which of
the following is true?

(A) nis odd
(B) n*is odd '
() n*is even -
1. Aonly 2. B only
3. Conly 4, AandBonly
16, AT & U (xy + y1) (X2 + ¥a) (a0 + Y20)
I REqga wa € e W ug gy
foTe] aer e x AYAT ST T y BlEI?
1. 1 2. 5 ‘
3. 10 4, 20

15. Suppose you expand the product (x; + y1) (X,
+ ya)+++(Xa0 + Va0). How many terms will have
only one x and rest y’s?

1.1 2.5
3. 10 4. 20

16. et fRmr # Rerer dfberl 3 acielt i W
gt anfew

134 20

1. 127920 2
4. 10dur11

3. 13qura21



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

7
pé

[oMile]
Q
Q

Q

Q. Qo
Q Q

b

Q
Q

9]
opj PPP

Q

13 and 20
10and 11

1. 1zand 20. 2.
3. 13and 21 4,

17. afT g7 s Ry § a2 § g
(w) T/ 317 () *r 3 ot § o sy
AT o g @iREt F s @ = o

e ST THar?
1. 2.
w / WL

< N~
t— G-b

3 4.w
wil — LT~
t— t

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

1. 2.
Lied =3
3. 4.,
W / /\\
t— >

18, gt e a1 vl
'

3. 2 4. 3

18. Find the missing number:

2. 0
3 4. 3
19, O gfEETd WAEROT X% + ax+b=0 # FH

I g U gl F oF e AW Aw
A 6 & 2w SehE gy fagarff & b
&I IS AT AR A 6 aUr 1 9| g FqAr
b & |& FeT, w7

1. 7 aur 12 2.
3. -7 dur 12 4.

3 qur 4
8 aur 12

19. In solving a quadratic equation of the form
x* + ax+b=0 , one student took the wrong
value of ¢ and got the roots as 6 and 2;
while another student took the wrong value
of b and got the roots as 6 and 1. What are
the correct values of o and b, respectively?

2. 3and4
4, 8and 12

1. 7and 12
3. -7and 12

20. ) Aerpat F drw H gl 6 B oA ¥
1:50000 &7 1:5000 3{ANT & it F ga7%
~drT & gRar wAer: Far gl
1. 12837 g1z o
2. 2@ quri2 ..
3. 1209 Furi12 &
4, 1297 Furi120. =

20. The distance between two oil rigs is 6km.
What will be the distance between these
rigs in maps of 1:50000 and 1:5000 scales,
respectively?

1. 12cmand 1.2 cm
2. 2 cmand12cm

3. 120cmand 12 cm
4. 12cmand 120 cm
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NI '@ _PART ‘B’
21, ﬁm%@zﬁwwwmﬁu 3x1|~2xzairﬂ*¢mamwaﬁi‘qﬁmﬂ
1 x4 x2 1
2. %1+x,%5
3, 2%~ 3%, 50

21. Conslder the following linear programming problem:

4. 2%, 3%, <6 & WA | FAEAT
1. #T Uk 3aREg gl

2, &l JATTY Teh SSCAH gl &l
3, & wh Q@ 3w gvead g gl
4, 1 RS FHIA goT 61 ¢

Maximliie z = 3x, + 2X;

subject to

L. x+x21

2, Xy +X %5

3, 2%-3x,56

4, 2%+ 3%, <6 -

The problem has )

1. anunbounded solution " -

2.. - exactly one optimal solution

3. more than one optimal solution

4, nofeasible solutions

22,

(X, Y) SRR ST ST Ny(0, 0, 1, 1, p),—1 <p < | T IHIEOT &Yl g1 ar
1, el AR p=0 & ar X+ Yaury— ¥ Iwgasatad &

2. ¥ad T p<0 ¥ A X+YauwX- Y IragEsed &l

3, el AR p>0 ¥ AY X+ YAAX- Y Ireeaarea &

4. p¥ T Tt & RT X+ YAy -y IR ¥

22 (X, v) follows thre bivariate normal distribution N,(0, 0, 1, 1, p), 1< p<i

T

1.
2
3.
4

23. mﬁ%Ul,Uz,. Tadad: amuazfmﬂma aﬁamﬁﬁm% ﬁmﬁﬁriﬂwaﬁr

hen,

X+Yand X- Y are uncorrelated oniy if p=0
X+Yand X-Yareuncorrelated only if p<0
X+Yand X-Yare uncorrelated only if p>0

X+Yand X- Yare uncorre|ated for all values of p U

(0, 1), qruaswamm%la‘rmp(UJr +U 1 )wmc—d
e 8l |

2. § quT 9§ YT & GA @

3. & Jur 9 U & A gl

e



3
4, g auT 9 Za’n AT g
23. Let U, U,, ... be independent and identically distributed random variables each having a uniform

distribution on (0, 1). Then lim P(U1 +---+U, s%n)

1. does not exist
2. existsand equals 0
3. existsand equals 1.

4. existsandequalsi— .
24. AU THAIOT X7 +2Ux+V =0 Aa Sgl U W v {1, 2, 3} TAR DAt

F Y FAAd: qur AEfeswd: g9 o § @ g & et get & aeais g
T wifdear &

2
. =
3
2 <
2
. 2
9
-
3

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

2
1. -
3\
2 1
2
. 2
9
s 1
3

25. R*H e e gaAfeat ww Ay

(@) 4:={(-2,0),(2,0), (0, -2), (0, 2), (-1, -1), (-1, 1), (1, -1), (1, 1) }
(b) 4,= { (0, 0); (-1, 1), (1, 1), (-2, 3), (2, 3), (-3, 6), (3, 6) }
(©) 43={ (-3,0), (-2, 0), (0, 0), (1, 0), (2, 0), (3, 1)} .
m%wmﬁmﬁgm:@ma,mma fAerel IR foig
FX, 1), i=1,2,3 ¥ RFTT F@ §UI @ FETEOT (X, Y) 1 PRde7 A1 360 fordy
3TUAH g

1. i=1

2. =2
3. i=3
4 [=29dUr i=3

/46 BJ/13-4CH—2



20.

6.

27,

10

Consider the following three populations in R?:

(@) Ay= {{-2, 0)1 (2, 0), (O: ))o (0, ?)l (“1' "1); (-1, 1), (11 "1)1 (11 1) }
(b) Ay = { (Ql @)I (1; ])/ (11 j)} (?l 3)! (20 3)1 ("3r 6)1 (31 6) }

(C) Af-) = { ("31 O)r (”21 O)r (01 0)} (11 O)I (21 O)I (31 1)}

Suppose one point is selected at random from each population, the point from papulation A, being
labeled (), V), i = 1, 2, 3. Then the absolute value of
Cov(X, Y)) will be highest for

1o i=1
2. Q=2
3. =3

4, i=2andi=3

e Uidar uided o fad v=a+ 1) b+esi=1,..,n 123

St ¢ W e vl A SR, IR QEE qUT T o § YFEd S

st @l JNaQur BT arer AT 9l &) @wer wuel 3 & @l a1 w@y

1 acer b A o dmfae et s ger feaca

). g Or b % NIRRT IR el T A rfedea §, W ¥ sifachr
G ‘ : '

3. o8 NREserr T el T Hieed FET 81

A g b % ifreer Gonfder s 3far aeh &

Consider the following linear model
Yizad (1) bre;i=1,.,n n23

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

1. The maximum likelihood estimators of a and b always exist

9. The maximum likelihood estimators of a and b always exist, but they may not be unique
3. The maximum likelihood estimator of o® does not exist '
. The maximum likelihood estimators of a and b are not consistent

N

oY v ¥ o iR @ O¥ R g oy Heel % IHE T U1 HIFHAA
sfeer arefiom o §, e @ @R UF AT | IRETih sed F 3IERr YT ¢
efsr @ wenflrer 3gereT § | |

1. 1
2. 12
3. 372
4, 2

Consider a parallel system with two components. The lifetimes of -the two components are
independent and identically distributed random vdriables. each  following an exponential
distribution with mean 1. The expected lifetime of the system is o

.. 1

2 1/2
3. 3/2
4, 2



28.

P o,

YA HAUA [0, b] W A F £ g TUTh TRETE Fee fg arfe ey
g(x)<h(x)%i A F P={a=a<a<a<..<a,- &Y
P& HeH F §H f & FUU agr el dEer antwal w0 U0 )
A E 0 & g aur k& fow o ovw wual d 9 e sreias
. IR UM P-UF P <1@U(g P)-L(g P)<i
2. LM P)-LEP) <1 U P)~L(g )<l
3. RUMP) -LGEP)<1 AU (g P)—L(g P)<l
4. TREL M P)-UEP)<1aAU(g P)—L(g P)<1

i

.
e
rS
el

£,
31
-
§

28. Letf, g and & be bounded functions on the closed interval [a, &], such thal 70

allx € [a,b]. Let P={a=ao<a, <&, <...<a, = b} be a partition o
P) and L (f, P), the upper and lower Riemann sums of f wiih rcsp
similarly for g and h. Which of the following statements is necessarily i

1.IfUMP)-UF P)<1thenU(g P)—-L(g P)<1

2. IfL(h, P)-L(;,P)<1thenU(g P)-L (g P)<I

3. IfUMG P)-L(,P)<lthenU(g P)—L(g P)<1

4. IfL M, P)-U{, P)<lthenU(g P)-L(g P)<1

29.

29.

30.

AW 6 X, X, ..., X, TEAA: T WESHAGT: dfed AeRow T § e
: -1 1. o

FI0,1) T UH THTHA e gl el aiz’_;_agﬁbi: a+— % {{a)
P

¥ T I arel k GAGIET 9 IeWrell & @i g FeAl S

ﬁ; . (aisb,-]ﬁ Hr\("z‘i ﬁ m Ni %i Eﬁ N1 GE Nlé:f “Cﬁ-ﬂ" '{*;5'@*

. 0
2. —nlk?
3. nlk?
4, 112

Let Xy, X, ... , X, be independent and identically distributed random variz
uniform distribution on (0,1). Consider the histogram of these values with &k eguai

1

i
s

intervals given by {(a,,,bi], i=1,2,..,,k} where a,:lk—, and b, = a,+ “h" Lot AL et

number of values in the interval (a,., b,.]. Then the covariance of N, and iV, is

1. 0

2. -n/i?

3. n/k

4. 1/2

are Aoh S 2HOVT o e g 2

o 3"
1. % x=0 & foIT
2.8 xe R & fow
.Had -l <x<1 & faT
Fad -1<x<1 & fow

(98]

>



30.

31.

31.

3

32,

33.

- 33,

12

The [ ( 1)"]"
power series Z 7 x" converges
n=0
only forx =0
forallx € R

only for~1<x<1
only for—-1<x <1

bl o e

ﬁmmmﬁ#mﬁws#WTwmmwaﬁth
1. 8=[0,1,T=R

2. 8§=(0,1,T=R
3. 8=(0,1), T=(0, 1]
4

S=R,T=(0,1)

In which of the following cases, there Is no continuous function ffrom the set § onto the set T?
1. §$=[0,1], T=R

2, §=(0,1), T=R
3. S":'- (0; 1); T= (OI 1]
4

. S=R, T=(0,1)

Weld f(x)=a,+a | x|+a, | x[ +a, | x[}, x=0 W gweey
1. ay,a,a,,a,% AT o AT & fav g & |

2. ay,a,a,,a,% AT 8 HeT & AT |

3. Fad A o, =0 F fAw § |

4. ¥ae A QAT o, = 0TW a,=0 & AT F|

The function f(x)=a,+a,|x|+a,|x [ +a, | x[ Is differentiable at x =0

1. fornovalues of a,,a,,a,,a,

2. forany value of ay,4,,a,,a,

3. onlyif g, =0

4, onlyifboth g, =0 and a, =0.

m&‘r%a,b ¢ qUF arEdfa® e §1 ammarwr(x a)’ +(x—b) +(x—c) —-oéstlera:

arFafaw et fr T , -
1. 18 ' ’

2 2 8l

3. 3@l

4. abc ¥ Heal WA

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

Q W N K

1

2.
3. :
4 epends on the values of g, b, c.
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34. & a,beRE, R’ & foest 3uwspeadl & an & fan

2 2
{(xy)ema2 +%——1a¢b}

{(x y)eIR2 Z—Zsl,aib}

={(x,y)eR :ax+by+5=0}
={(x,y)e R ax=by2}
E={(x,y)<£lR2:x3+y3 =1}

o e 7 @ Fla-ar @dr &2
1. C @9 DHEA &, W A, B, EHgd 6T &1
2. A @7 B ¥gd §, W C,D,Eded gl &l
3. A,BAWE Hed &, W C,D &g 71T &
4. ATUT EWgd & W B, C,D Hgd AdY &
34. Consider the following subsets of R?, wherea,bc R.

2 2
={(x,y) € Rz:%+»;:—2 =la= b}

B= (xy)eIR2 %Sl,aib}

C={(xy)eR*ax+by+5= 0}
D={(xy)eR ax = by}
E=

Then which of the following is correct?

Cand D are compact, but A, B, E are not compact.
A and B are compact, but C, D, E are not compact.
A, B and E are compact, but C, D are not compact.
A and E are compact, but B, C, D are not compact.

AL NR

3s.mm{i+l;m, neN} e
m n

1. 18l

2. 2 81

3. aRfAa=®
4. HAdT: HAF &
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35. The number of limit points of the set {—-l- +-l~: m, ne N} is

1
2
3.
4

m n

ol
.2

finitely many

. infinitely many

36.x-3m=r?’-'ra®rbaﬁamaﬁﬂx)$mqmmwmm‘a%m

—

w

4,

a=0,b=o0, fx)= e

s — _ =55
a'—-'-OO,b—-CX), _/(JC)" €

a=-17,b= oo, /(x)=~1-;4—
X

a=-7,bx7,j(x)==-l;;
X

36. Area enclosed between x-axis from a to b and the curve f(x) is finite when

L
2,

3.

a=0,b=o, fix)= ™
a=—0, b=, flx)= e
a=-~7,b=ow, f(x)=-1;,—
‘ X
: 1
a=-~7,b=7, fix)= —+

=

3. fﬁma—m’iﬁ@ﬁawg@amﬁm(mm%‘?

1

2
3.
4

. QX YT/ (X)

. Lol

Z[X]

My(Z), Z # wfafedt & qrr 2 x 2 3eygl &I qoy

37. Which of the following rings is a PID":’
Qix, v1/ (x)

Zeo1Z

Z[X]

1.

2.
3.
4,

M,(Z), the ring of 2 X 2 matrices with entries in Z

38, WHTAA {24x+ 60y +2000z | x,y, 2EZ} HT AYccH ellcHsh Ui FAT §?

. 2
2. 4
3. 6
4. 24

38. What is the smallest positive integer in the set {24x + 60y +2000z | x, y, zEZ}?

bl o
N RN
iy



n

39, fars AT & & wig-ar 3Fad

= 1
1. E————
n=1 Vn+l—-«/—r;

0

5. Zsin n

2
n=t N
o0

3. ) (=1)" log n

n=1

00

4 Zlogn

n=| n

39. Which of the following series is convergent?

& 1
1. —
,,z;;\/n+1 —\/;1-
5. isin2n

=1 N

3.) (-1)" logn
n=1

a zlogn

= N

40. # & QW Fc C x' -2 AHGH 8T § aUl z=¢" Ua H7 T A Fdqar AT
&1 7 B [F: Q)] =adW[F: QR2)] =5

1. a=b=17
2. a=b=6
3. a>b
4, a<b

40. Let F < C be the splitting field of x -2overQ, and z= ez’"”, a primitive seventh root of unity. Let

[F: Q(z)] = a and [F: Q(¥/2 )] = b. Then

41. RS gfaser x*+)° =1, z=1% 1Y, HRAF @k gHHOT x%+y%=23-7 faw,

D={(x,y,z) ‘ x* +y* 20, z>0}‘R’ Hlel e &7 8T &

L z=x+)’

2. z= (x2 +y° )2
3. z=Q-(x*+y*)"?
4. z=<x2+y2)l/2
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41. The solution of the Cauchy problem for the first order PDE

0z oz
Xk p—z=z,0n D={(x,y,2) | x> +y*#0,2>0},

Ox yay {( Y )' Y }
with the Initial condition

Xt +yt=l1, z=1
“ls

z=x"+ )

z = (x2 +.y2)2

2= Q- +y)"

. (xz +y2)l/2

S A

42, A, B, C AU k Y FITH IO AGT §U SAGi(-eo, 0) W f U Helel dArEian AT ool

&, srawe W %1—2):+y=f(x), xe_(—-oo,oo),ﬁ HYROT g7 &

—

y(x) mAcosx+Bsinx+If(t)sin(x~t)dt
0

N

$(x) = cos(u+k)+C | f@)sinCx -1yt
J |

W

Y(x) = Acos x+Bsinx+If(x~t)sin tdt
0

4. Y(x)= Acos x+Bsinx+J. fx+t)costdt
. 0

42. The general solution of the differential equation

d* .
E%+y=f(x), x & (—o0,®), where f isa continuous, real-valued function on (-0, ), is

(where A, B, C and k are arbitrary constants)
1. y(x) =Acos~x4;.Bsinx+If(t) sin(x—t)dt
0 . »
2, y(x).= cos(x+k)+_CIf(t) sin(x —¢)dt
0
3.  y(x)= Acos x_+Bsinx+jf(x—t)sin tdt
. : _

4. y(x)='Acos x+Bsinx+ J' fx+1) cost dt
0
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d

B IRAF AT AT (ITH) E=y2,y(0)=l,(x,y)e RxR 9 A9l & yHw & s
IefadT g @ 3if¥dcT 9 W ¥
1. (—0, )
2. (=0, 1)
3. (2,2
4. (-1, )

43, Consider the initial value problem (IVP)

ay
——=y°, 0 =1,(X, )G[RXR.
b ¥(0) y

Then there exists a unique solution of the IVP on

1. (-0, )
2. (-o0,1)
3. (-2,2)
4, (-1,
2 2
44. 3NRAH Haehel FHIFIT a_l;_ 9—‘2‘=0
oy Ox

1. & y<0 & fAv arafes sffeens awt & & peea &)
2.®y>0% T areafas 3o a8 & _,
3.$y=0$m,mﬁwmﬁmﬁﬁ$aﬁ$§_§m$mﬁgl
4. % y=0% fAT, gfdara gl i ar@w wPaanE F w7 & §
44. The partial differential equation —62—124——y§§2i
: oy Ox

two families of real characteristic curves for y < 0

no real characteristics fory >0

vertical lines as a family of characteristic curves fory = 0
branches of quadratic curves as characteristics for y = 0

=0 has

bl o o

b
. : _d
45. &y € Cla ble, ®oest 1(y)=[F(y,y)dx ; yEd—i,y(a)=yl, y()=y, T

faall y,y & @ & F & @l AR & daa 3iRE s@des & ), a0y, Re v
aEAfad HEAT §1 A 6y = y() GoleTor [ W WelGd Fe Al BoeT ¥ ar
WHIFHT I arell aF & FW

S$/46 BJ/13-4CH—3
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45, Consider the functional

b '
, d
.I(y)::-'flf'(y,y)dx ; E—Z :

ya)=y,  yb)=y, .
where y € Cz[a, b}, Fhas second order continuous partial derivatives with respect to »Yy,and
Y1 Y2 are given real numbers. Lety = y(x) be an extremlzmg function for the functional /. Then,
along the extremizlng turve : :

1. Fremains constant

o

=0
E)

or

3, F-—y?a;? = constant

4, F- y’gﬁ = constant
S

. F R p(z) AT g(z) & e[—aaw afeEas agqa & a‘r p(z)q(z)ﬁaaﬁm & T Faer afg
1. p(z) 3T &1

2. p(2)q(z) 3T B

3. q(z) 31T ¥ |

4, E(’z‘)q(znm &l

46, Letp(z), q(z) be two non-zero complex polynomials, Then p(z)q(z) is analytic nf and only if

1. p(z)is constant

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

- —p_(;,';q(z) is a constant

Uﬁ”z.ﬁaﬂzz‘{wmﬂm%mlzd—lzﬂ =1 aur z,+z2 =18 aTa%rar
T 2 Tz, gUT-1 Mf arelr Pegemr
1. gHaTg e wrfgul ‘
2amwamaﬁ?trl .
mﬁa@mm W HTaRTH: mmgaﬁn
4mvﬂwa1mm%m :

47. If z, and z, are distinct complex numbers such that |z) = |2z;| =1and z,+2, =1, then the
triangle in the complex plane with z;, z, and -1 as vertices ‘

must be equilateral

must be right-angled

must be isosceles, but not necessarily equilateral

must be obtuse angled

el o S 8



i9

48. w6 U, @ ab,c,d eRF AT WA (a,b) x (c,d) B AT & arel R* A
TYcTH afeyufa & J Y a,beRc>0& T waeay
{(x,y):(x—a)2+(y—b)2<c} F Jadla wX gl ageaw wieufa & o @h
a,beRc>0 & AU @aeed {(r,y):k—a|+|y-b|<c}® 3ada &=« arel
geaH wfeufy §1 BT ¥ Fear a@

J=J,=J,

Ji&leJd;

J2§J3-<;J1

4. J, & J,c

48. Let J, be the smallest topology on R2 containing the sets
(a,b)x(c,d) foralla,b,c,d e R;
J, be the smallest topology containing the sets
{@.):(x-a)’ +(y=b)*<c} forall a, beR,c>0;
J; be the smallest topology containing the sets
{x,y):[x—al+|y-b|<c} forall a, beR,c>0.
Which of the following is true?

W N =

. J=J,=J,
2. J,GJ,cJ,
5. J,GJ,cJ,
4, J,¢J,cJ,

49. AR IR PR Jobd R’ o faamt] (1,0,-1) & SfAd R*$ 3uqegead & W AR |
W & difes @@ & v 3mur Fe & ¥ @ a1

{(1,0.1),(0,1,0)}

{(12.0).(0)}

{(21.2),(42.4)} ‘

{(2-1,2),(1.3.1),(-1,-1,-1)}

49. Consider R3 with the standard inner product. Let W be the subspace of R3 spanned by (1,0, —-1).
Which of the following is a basis for the orthogonal complement of W?

oy

el

1 {(101).(01,0)}"

2. {(121),(011)}

3. {(21,2).(4.2.4)}

a. {(2,—1,2),(1,3,1),(—1,-1,-1)}

X

50. FHIHS FHDT ()= 2~ [yt ; yeC'llo) FTEF T
1

1. y=x(1—lnx) ‘

1

X——

2. y=xe *(x-1)+x
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3 y:xe(l—xz)/z :

4, y==x.~~x(e"2 —-se)’

_50. The Integral equation

P(x)=x- Ixy(t)dt ; yeC'll, &;)

has the solutlon
1. y=x(l-Inx)

L
2 y=xe 2(x=1)+x
—x? .
3. ymxe(l o .

4, y:x«x(e"z—-e)
St v amadt @ e & Tl ﬁ=~sfnxqw R, i x R aor @)

Rfse war §1 wiva: mgﬁwwma:ﬁm et a U b I E gor R
ST &, 568

I.  x()=acosht+bsinht
2. x()=a+bt-

3. x(t)=ae' +be”

4, x(=acost +bsint

51. Consider the equation of an ideal planar pendulum given by

2x _
-‘-1—2—~-smx
where x denotes the angle of displacement. For sufficiently small angles of displacement, the
solution is given by (where a, b are constant) :

1. x(t)y=acosht+bsinht
2. x(t)=a+bt
3. x(t)=ae'+be*
4, x()=acost +bsint -

52, AR RGH  xi, x0e %0 QUH E, Ay 3, .00 & WO aeafds 7@ F R, sefdw

RN TGS pl) F I, A pe) =yl < i < mye, &
1.

2. n—1
3. <n-1
4, <n

52. If the points x;, X,,..., X, are dlStInCt then for arbitrary real values Yu Y2, . Yn the degree of the
unique interpolating polynomial p(x) such that p(x) =y, (1 < i < n)is

call o
IA
3
I
=



53. A & e (X, Y) 9 vaor §

21

X

1

7

5

9

11

3

Y

20

68

58

70

181

37

A & 3IWFT st W IuRa X dwr Y & &9 & e g Ruadsy af
EHEY T[0T A r, T 1, F AR Fr o g A P T s ar o &

. rp=1Lr=1
2. 0<p<lr=1
3. r=10<r<lI
4.

0<r,<1,0<r,<1

53. Suppose observations on the pair (X, Y) are:

X

1

7

5

9

11

Y

20

68

58

70

181

37

Let r, and r; respectively denote the Pearson’s and Spearman’s rank correlation coefficient
between X and Y based on the above data. Then which of the following is true?

el i =

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

54. mmmaﬂwﬁpﬂa%m%@ﬁmﬁ@mmuﬂ

adt &

1. gdreor et &1 A
fatratoir aiteewsr & e qftetor widests #r s

2.
3.  Wredr & &R
4.

TETT THYES § AT GRS

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

p-value?

1. Value of the test statistic

2. Distribution of the test statistic under the null hypothesis
3. The level of significance
4.  Whether the test is one-sided or two-sided

55. TH @F TR T R*& W A@RA A 90° aWUIGS QAT ¥ HAF FAS HGR

(o} e e
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lro ~1
-1 0
2”0 1
-1 0
3"01
1o

o -1
4.
1 0

Lo

55.A linear transformation T rotates each vector in R2 clockwise through 90°. The matrix T relative to

1110
the standard ordered basis ([ 0], [ID is

[0 ~1
1
-1 0

[0 1
2,
%

L,

To 1
3.
1 o}

0 —~1
4,
.-

—

56. nﬁﬁ:T{R"eﬂx”w‘t@ﬁWmﬁmmﬁﬁﬁﬁamma‘m%ﬁw
e ImeeIiRa & '
L g () =n
2, S (7) = g (NH=n
3. St (7)) + YEIA(T) =1,
4. S (T) - R (1) =n

56. Let T: R" — R” be a linear transformation. Whlch of the following statements implies that T is
bijective? ‘

' Nullity (MN=n
Rank (T) = Nullity (T) =n
Rank (T) + Nullity (T) = n
‘Rank (T) — Nullity (T) =n

PwNR

' ' {135 a 13 S
57, SEiabe R%ﬂﬁ%A~0 1.7 9 b| | 6 %YUT A Gl -
B 00 1 1115
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L.ad@T b U} AT F 3feaca § e AT 4 ¥ & R¥ea: w@ay &

2.0 TUT b W AR T 3Tedca & s AT Ax=0F a7 x=0 goT &

3.0 T b & WA A & AT A A dfFqat R'F BRAA swwweas & so e §
4. a AU b& WX AW & 3¥aca § e e snfy @) =2 &

1 3 5 a 13
57.Let A={0 1 7 9 b | wherea,b € R. Choose the correct statement.
0 0 1

There exist values of a and b for which the columns of A are linearly independent.
There exist values of ¢ and b for which Ax = 0 has x = 0 as the only solution.

For all values of a and b the rows of A span a 3-dimensional subspace of R®
There exist values of @ and b for which rank(A) = 2.

el L S

58. ﬁ%msmmﬂmWwGﬂﬁlm7ﬁGa¢rm§wﬁﬁMW%&?h

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

58. Let G be asimple group of order 168. What is the number of subgroups of G of order 7?

N R
0 N

28

59.mﬁﬁ:k,a&nxgaéaamw:ﬁwa‘ﬁamﬁwwﬁﬁaﬁﬁawmwe
F TH WAAH ded FOFTEOT BT §, AT I BT §eoT . BT
fo(x);ée"‘”’,O<x<oo,0<0<oo?f fam Sar ¥1 A BT @ @l
T A o | & X, + X, =12, X, &7 ufdeelt dea
1mma1ﬁ%,mw%$muams¢rﬁmxl+,\gaaﬁﬁvm%l

2. T &, Aeg t—f—a:mamgaﬁtrxlua 6 & faT gaca 787 ¢l

3. TRAEATA (0, 1) § 9T 3T X, +X, 0 & fow wdeg )
4, TREATT (0,10) & TUT FAEFAT X, +X, 0 & fAw yaieq 78 &

59. Suppose X; and X, are independent and identically distributed random variables each following an
exponential  distribution with mean 6, ie., the common pdf is given by

ft,(x)=-;—e"*/g,O<x<oo,0<¢9<oo.

Then which of the following is true?
Conditional distribution of X, given X; + X, = t is



2'
3'

a4

24

exponential with mean ~;~ and hence X, +X; Is sufficient for 0.

: t
exponentlal with mean —g« and hence X; + X, is not suffic_lent fqr 0.

uniform (0, t) and hence X, +X, is sufficient for 0.

uniform (0, t8) and hence X1 +X, is not sufficient for 6.

60. Nmﬁwm#mnwmmeWﬂmﬂ%m
(wmmma)mwmalmﬁﬁwﬁammﬁm%

-
1. nl~(N 1)
= N .

N A
2. f1-[ 222
" (N)J

5]

. N[l;_".ﬁf"ﬁt_‘)]"

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

S

(7]
{-¢7]
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61, TRNE A WYURY HTEA TAGKCT ' = flx, y) ; ylixo) = vo F TEITeHS &l ToT HeT 4
+ fav Sger @ & sl &
ylx +h) = ylx) + wiFilx, y) + wy Fy (%, y)

Fix, y) = hflx, y)
Folx,yy=hf{x+ah, y+ BF).

ENT T wy, wy, ¢ TUT B & Tuior &7 & aifer Iutierd ®jer ®ife 2 @9 & @ gurd
¢ (nfa, i 5e (o) )
wmﬁ%%ﬁmﬁﬁ@a@aﬁm&w‘@

i. wi=Y, wy =%, a=1,0=1

2 wi=2w,=1;a=1/2, f=1/2

3, wy=1/3, w,=2/3; a=3/4, #=3/4

4 wi=3/4,w,=1/4;a=2, =2

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

¥ =%, y); yixo) = yo
is given by {for h small)

yix +h) = y(x) + wiFix, y) + wy £, (x, y)
Fi{x, y) = hflx, y)
Fa(x, v} = hf {(x + arh, v + fiF,).

The objective is to determine the constants w;, w,, a and f such that the above formula is
accurate to order 2 (that is, the error term is O(h%)). Which of the following are correct sets of
values for these constants?

wi=hw,=%;a=1,[=1
wi=2w,=1;a=1/2, f=1/2
wi=1/3, w,=2/3; a=3/4, f=3/4
wi=3/4, w,=1/4;a=2, =2

R W

62. SN THIHIOT F 39T & j‘%d/; x(1)=3, x(2)=18 (& \Eg; 8) =1 WA R
7 ¥ fraa/fead o srar ?”’

1. x =t 2
15, 6
2. X=—f 4=
7 7

3. x=52-2

4, x=5+3

8/46 BJ/13-4CH—4,



26

62. The extremal of

% '
~=dt; x(1)=3, x(2)=18

t3

e

. dx ‘
(where x—2;17) using Lagrange’s equation is given by which of the following?

x=the2

el ol
x
i
Ut
—~
1
N

63, WUH W & NfF rawet AR p g = pg SR p—~§5,q=-’€ & R A
frtl e fwer & & Fena @l §2
1. 39 i rasher Hleor & e w@iffe gefeor
TR B TR |
l-q 1-p -pg p+q O
2. Wffc AT B1 0H F q=b §, ToTb I §

3. pwﬁmmpm};—[% g

4, WWWWZ~%x+by+a, ¢, 9gT o @ b IR §

63,  Consider the first order PDE

p+q=pq where /o=-g =&
o’ ‘Q—- dy’
Then which of the following are correct?

1. The Charpit’s equations for the above PDE reduce to
dx__dy_dz_ dp __c_z’_g_

l-q 1-p -pqg p+q O ,
2. Asolution of the Charpit’s equation is q = b, where b is a constant.

‘4

b
3. The corresponding value of pis p = ;—I

b .
4. Asolution of the equation is z =ﬁx+by+a, where a and b are constants.

64, IRHA-AG FATAT (FAME) u"+Au=0, u(0)=u'(x) =0, u’' = Z:,u"--g-z-;,/lec 93
ﬁaﬁlm%kwmrmtpﬁﬁﬁﬁrﬁwm%lﬁﬁmﬁﬁm@w
87
lwa%mmmmmaamwmmme

AT H dafed i &l
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2

2. 9ATH & JHTAETON AT (k+%} g, IUT H§Ig IS o {sin(}‘c%—%}x}eﬁﬁ
gl

3. 9ATE & JifRereTol #1: (k +1) €, aur dera sifereyol welet {sin (k+1)x} 8 &l

4. IHIE & IS IAEdaE RO AT F 3ifdacT adr #)

64. Consider the boundary value problem (BVP)

du d*u
u'+Au=0u0)=u'(n)=0,u'= E—,u "= pE A €C Let k denote a nonnegative integer .
X X

Then, which of the following are correct?

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

2
1
2. The eigenvalues of the BVP are (k+5) with the corresponding eigenfunctions

. 1
sin k+—]x .
2
3. The eigenvalues of the BVP are (k+1)2 with the corresponding eigenfunctions

{sin(k + 1)x}.

4. There exists no nonreal eigenvalue for the BVP.

65. WRTH& AT GATAT (STATH) @_ 1, 1(0)=0, (xy)ER xR TR fammy| @ Byt 3 @

dx
FleT-0 QT 82
L el flxy)=xy"’ Ueh fafRreq ufqdyr &1 y=0 & By of) qrHTCT H y & et o
HATUN ¢ &It
2. YA & U HGfAdT g &l 3ifaca &
3. WA & R o 1 3fedea A8t &
4. UHATH & UEw W HOF goll &1 3faca B

65. Consider the initial value problem (ivP) gX = xy%, y(0)= 0, (xy)eR <X R.
x

Then, which of the following are correct?

1. The function f(x,y)=xy"’ does not satisfy a Lipschitz condition with respect to y in any
neighbourhood of y=0
2. There exists a unique solution for the IVP
3. There exists no solution for the IVP
4. There exist more than one solution for the IVP
66. IRNIHT AT GHEAT (9ATH) u"=~f,u(0)=u"(1)=0 [0,1] T, mu'sgz GEN ”“—:’;i{
dx

X faunr| A & [0,1] W (x) U aEATEFH-A dad Gl 2 an, faes 7 ¢ sia-g
T 87
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1. Sudad R & Fa et W Gy, ¢ ), (% &) €10,1x10,1), ¥
G(x,¢)~ {x f(-)rO $xs¢
¢ for§sxs<l _
&G

2. (0,] x [0,1] R G 'erm%% At werer & x=¢ W P

3. 0% x< ¢ AU ¢ <xs1 % TC Glx, ¢ ) CHETE @HIGOT u"=0FHT WIALRT HTl §
X 1

4. R ar s g & u()= [ QM+ [ ML

66. Consider the boundary value problem (BVP)

¥ U AT F W

u" = f u(0)=u"(1) =0on[0,1],

du d*u
where #' = ;r and u" & »(7:;. Assume f (x) is a real-valued continuous function on°[0,1]. Then,
e

which of the fo'llowing are correct?

1. The-Green's function G(x, ¢ ), (x, ') € [0,1]x[0,1], for the above BVP is
x for0sxs¢

G(x, =
3(%:6) {4 foré x5l
oG _0°G N
2. BothGand ——(;)m are continuous on [0,1] x [0,1] with B—Thaving a discontinuity along x=¢
X X

3. G(x, ¢ ) satisfies the homogeneous equation u"=0for0s x< ¢ and §<xs1

4, The solution of the given BVP is u(x) = jéf({)df + jxf({)dg

67. W T AR | % ERETER S ¥ SIERVT i aTel FT AEROH WXy, X .- B
AT st AT AT @ E
1. P(X, > log n 3ieldd: 3@ n214 fag) =1
2.P(Xn>2|ogn31?iﬂﬁz3mn21ﬁim=1

3. P(_X,,>*;jlogn3mﬂ"cf: 3AF n21 & AU =0

4, P(X,,>Iogn,X,,+1>log (n+ 1) 3eterel: 3¥a nz1 & AT =0

67. Let Xy, X,, ... be independent random variables each following exponential distribution with mean

1. Then which of the following statements are correct?

1. P(X,>log n for infinitely manyn21) =1
2. P(X,>2logn for infinitely many n 2 1)=1

i 1
3. P(X,> —2— log n for infinitely many n 2 1)=0

4. P (X,>logn, X,+1>log (n+1)for infinitely many n 2 1)=0
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68. FWE T X, Xy, ... TqATE: UG FAUTHAS: @t aeflew Wv €, OFH ¥ @ 0w (0, )W
UF THEAE ST H ITEROT e §1 fEee w B, = semeRE g, %, . X BLa
e wyet #F & Wl @ @@

1. wfear # 7, 1w 3fFafa dar g
2. @ H n(1-T,) W fFaRa gar gl
3, &ed # (1 -1, W AR g g
4. wifmar FVn(1-7,) 0 T sfaRa gar &

68. Llet X, X,, ... be independent and identically distributed random variables each following a
uniform distribution on (0, 1). Denote T, = max {Xi, Xz, ..., X,}. Then, which of the following
staterments are true?

i. T, converges to 1in probability.

2. n{1-T,) converges in distribution.
3. n*1-T,) converges in distribution.
4,

\/;(1 —T ) converges to 0 in probability.
69. Wt RF X, .., X, TSI WAUGA: dfed IRFRSF W §, WG @1 Gele
f(x)=%/13xze”“ S x>0, A>0% @) at fee e F @ #lw ¥ @l
1. Ei% A T AT 3R &
n i=1 i

2. 20w 3G I B

n

2%,
i=1

21 s
3,59 — 1 @ T e gl
nia X,

3n _
4, ~ A @ IERIEN 3THe ¢

Sx

i=1
69. let X, ... , X, be independent and identically distributed random variables with probability

density function

1 3 - Ax
f(x)=-£/1”xze x>0, A>0
Then which of the following statements are true?

]
1. —Z—_- is an unbiased estimator of A
nl X

1

is an unbiased estimator of 4

X,
i=1



2 1
3. -Z~~~-~ is a consistent estimator of A
R

3n
4, = {8 9 CONSIStent estimator of 4

24X,

(]

o 0 4% 0)

_ % 0 0 %0

70, SraE §@AfSe(1, 2, 3, 4, 5) W HFAOT AW AEGE[ 0 0 1 0 O
% ¥ 0 % 0

% KKK K

ﬁrmmﬁawﬂrwﬁwlmﬁmmﬁ#aﬂa@wm

1. srreart 1?4mawmssmm
2. 3w 1,2, 3, 4 Gerraddt § aur sraeurd s st
3. Qe &1 Uw Igfady feR dea §
4, o & v q 3w R dear §
'70. Consider a Markov chain on the state space (1, 2, 3, 4, 5} with transition probablllty matrix
AoKh 0 Y0
0
0
0
5K KKK

Then which of the following statements are true?

ox‘

oS O
S X D

0
l
0

R X
PN
BN

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

The chain has more than one stationary distributions

el o .

1. A R xdary FadT aefPow W E, B @ & U (0, 1) W U UEEAR st 7
HTEOT A 1 AT & w=x 1, frex STET |, T A & AF Bolel Y fAfdse atar

gl ar BFT wuat @ wd @ wdy @
LW T Tad T BoleT Fy (t) = Clogay iy & faar STrar %l

1
2.P[Ws0]= —
[ ] 3 | |
3. W &I Hadt s Weld dad &1 .

L (247
4. W & FeRlY STl Heled FW(;).=E—;—JI{OS,$1} -y 8 ﬁ!ﬂ ST B
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71. Let X and Y be independent random variables each following a uniform distribution on
{0,1). LetW=X 1{ ax)’ where I, denotes the indicator function of the set A. Then which of

the following statements are true?

1. The cumulative distribution function of W is given by
FW (t; = f [ +l{1\1}

{osesty

2. PW>0]= l

o

3.  The cumulative distribution function of W is continuous

4,  The cumulative distribution function of W is given by

248 )
F(t) ( J‘[{OSlSI}+‘[{I>l}

72. A & x e IrRew W B, uREAT g6cd Bad  f(x)=a(x—p)* e M
~oo< <o, >0, x>y & Y| INFA Fold &
1.9 o AT 3R
25 o & T Fgdr we
3.0¥ ¥aad

4FF a=1§ arp ¥ Fady
72. Let X be a random variable with probability density function

fO=a@—p)* e —o<u<wo, a>0, x>u.

The hazard function is

1. constantforalla

2. anincreasing function for some a

3. independent of o
4. independentof pwhena=1

73. Ft BRF,F, :R* >R G £ (x,x,) = ——2= au F,(x,x)=—— & a e
X, +x, x +x2
A E wla a wdr 2
| OR _OF,
Ox, 0Ox

2. W TH B f1 R?) {(oo)}—aR wm%mﬁ:af =F aansf_Fz el

l 2

3. 0w el £ R71{(0,0)} > R aﬁrmaﬁr%aﬁaf—p aaraaf—ﬁ;?“:

4. % TH Wl 1D >R, S8 D 0F Fieaa Bsar 1 &y faga afeer g, @
aﬁa“a%‘ai%ung -F amd - g, & wem

X) X2
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73. Let I, I, : R* -> R be the functions F, (xl,xz)-"-‘«wxnm and F, (x,%,)= «MJ—CM-—- Which of

x|2+ 2 x;

the following are correct?

or, _or,
Ox, Ox,
2. There exists a function /: IR?\ {(00)} —> R such that L/ F and Lo 2
Ox, Ox,

3. There exists nofunction f: R*1{(0,0)} — R such that 9 F, and . F,
ox, ox,
4. There exists a function f: D — R where D is the open disc of radius 1 centred at (2,0),

which satisfies ——Q/: = [ and /- F,onD
ox, Ox,

74, A R A, R @0 soweear § awxeR’ §1 0 d@, A=7g{dx,y)iyed} @

ffise w1 Wl um Regy, € 4 B, dy,,x)=d(x,4) F Ty 3 ¢ A
1 A, R? &1 &0 Heel iere STHAT ¢l

2. A, R? &7 1§ 3R soweTaT B

3. A, R? &1 1§ e degr swaHeay &

4. A, R? & @S 3@ uReg suadead

74, Let A be a subset of R” and x & R”. Denote d(x,4) =inf {d(x, ) : y & A}. There exists a point

75.

75

Y € Awith d(y,,x) = d(x, 4), if

1. * Aisany closed non-empty subset of R”

2. Alsany non-empty subset of R” '

3.  Als any non-empty compact subset of R”
4. Aisany non-empty bounded subset of ]R”

x+p

AW B R - R mp>oﬁwwmqrm%l arg(x)= jf 1)dt %ua:

1. 3TAX Wolel

2. Helel Welel

3. Wtb—dawa{am?ﬂuaﬁr
4HHTWFTSTHWE§TH

xX+p

Let f: R — Rbe a continuous function with period p > 0. Then g J.f dt isa

1. constant function

2. continuous function

3. continuous function but not differentiable
4. neither continuous nor differentiable .
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76. AW & z= x+iy FUT SR = R* & BAA f(x,y)= f@)=2"=(x" - y* 2xy) e R? &}
AL 1% (Df)o) a W & Jawest & e War & P F ol 9 76 2
1.(DN(a) h =2 a h, ST&T a=a,+ia, TUT h =h,+ih, &
z.wmm:z(a‘ —azJ,az(al,az)eRz

a, 4
3. R*9Y f wdfr g1 _
4. B ae R?1{(0,0)} & v, o & o wwicy 77 whdr &)

76. Let z= x+iy and f:R® > R’be the function f(x,y)=f(z)=2>=(x*~ y*,2x) e R, Let
{Df)(a) denote the derivative of f at . Which of the following are true?

1. (Dfi{a) h =2 a h, where a=a,+ia, and h =h+ih,
2), a =(al,a2)e R?
q

3. fisoneto one on R?

(al
2. (Da)=2
a

2

4. Forany g e R*\ {(O 0)} f is one to one on some neighbourhood of a.

77. 7 6 A faga 3ot (0,7) & usa aReRr i@t @ weTew €, daw AR wE
UhEHTA Had Gl ol e F @ &7 @gr &2
1. f 9Reg &
2. f 3MEYdHd: Tk I HelaT 2
3. £{0,7) W Hahelag gl
4. £,(0,7) R wsll gAY g3 9 e g

77. Let A be the sct of rational numbers in the open interval (0,7) and f: A — R be a uniformly

continuous function. Which of the following are true?
1. fisbounded

2. fisnecessarily a constant function

3. fisdifferentiable on (0,7)

4.  fisdifferentiable at all the rational points in (0,7)

78. A & f: 12— [0,00) U IHOUNcHS aEdias AT Had Gl ¥ T
n if f(x)zn
¢H(.x):{() [f'f(x%<n’
S k k
zl\lf 7 (x)e{"z‘h"%fl}

0 i f(x)e{i",;,f‘;ﬁ!]

G (x) =

n2"-1

aug, (x)=¢,(x)+ 3 ¢, (x). TeT F BT @ @@ E stwnto 22

L&xeR & v g (x)T /(x) &

2. T8l c>0 & A S W, @R {x:f(x)<C} W, vEEAEg, (x) T f(x) ¥
3. xeR & fau, wwaaAe g, (x) T £(x) &

4, 8T c>0 & U I= WY, W{x:f(x)ZC} W, THEAR g, (x)T f(x) &I

S/46 BJ/13-4CH—5,
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78. Let f: R ~>[0,)be a non-negative real valued continuous function. Let

4,(x)={s 7o,
) 5 :ff(x)e[zkn kzﬂ
NOE 0 ¥ /)l )

n2"-1
And g, (x) =, (x) + z @, (). As nT oo, which of the following are true?
k=0
g,(x)T /(x) forevery xeR
givenany C> 0, g,,(x)T f(x) uniformly on the set {x:f(x) < C}
g,,(x) 1 f(x) uniformly for x € R |
givenany C>0, g,,(x)T f(x) uniformly on the set {x : f(x) > C}

R S

79, 7 B nxl & T 4 R aury, :R-{0,1} &I

]

, 0 if xedy
w1, (0=} e
¢

Arel & g(x) = limsup y, (x) (31Ed ¥

Hne-y®

Z‘T?Jl'h(x):lh'}li;lf L (x) (3feretam)

L afeg(x)=h(x)=1 & HT afrn>m %mewm%ﬂﬁiﬂTqﬁ% .

- frxed, B

2.8 g(x)=1 @ur h(x)=0 & o @frnzm & T wF m # fedea § aife
gAUA Y & xed, &1 ‘

3. 9fgg(x)=1 durh(x)=0 § o qMk1 T}TWWWWWW
n,m, ... HT RA@x e 4, - Bl

4. Ag(x)=h(x)=0 & A @ s m a;mw,nmma—amawm%
& xed, Bl : )

79. Lletd, cR for n=1,and g, : R— {0,1} be the function
' _ 10 if xe4
An (x) - { 1 i xeAZ

Let g(x) = limsup g, (x) and A(x) —llmmfx ().

S L L]

1. If g( ) h(x) =1, then there exists m such that for all n2m we have xe A,

2.5 f g(x) = and h( ) 0, then there exists m such that for all 7> m we have x € 4,..

3. If g(x)=landh(x)=0then there exists a sequence #,n, ...of distinct integers such
thatx e /, forallk 1.

4, If g( ) = h( ) 0then there exusts m such that for all n > m we have x ¢ A
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80. m(o,x)wﬁmmfﬁﬁmmmﬂmm%?

1A=

2. flx =xsin—1-
x
1

3. f(x)= sm—;

4 fb)=—

80. Which of the followmg functions fis uniformly continuous on the interval (0,1)?

o=

1. flx

sin—
x

)

2. f(x)=xsiné
3. f(x)=sin"
a flx)=""%

X

81. oz UH WEEN TEar § au i=-1 &, | +|z-3 +|z—6i T geran dewA
AT T &2
1. 15
2. 45
3. 30
4. 20

81. The minimum possible value of lz|2+lz——3lz+|z—6il2, where z is a complex number and

i=+—1,is
1. 15
2. 45
3. 30
4. 20

82. SEia=(a,....a) Uh fAgd IR @ ¢ ®a FfR R,
FCx,) = ax, +--+ax,, & 9RRE § A F DO, 0T £ F IaheSt &l
ﬁﬁéwar%%mﬁﬁﬁa#ﬂﬁ?"

. (DA(0) R" &R de &1 I@w gfafad g
2 [Df) (0)]@ =[dl
3. [(Df)(0)]@=0
4. [(DF)(0)](B)=ab ++ab,forb=(by...,)

n



82. Let f:IR" > IR be the map SO x,) = ax, +tax

83.

83.

84,

84.

36

0 Where a=(a,,...,a,)is a fixed non-
zero vector. Let Df(0) denote the derivative of fat 0. Which of the following are correct?

1. (DA(0) is a linear map from R”to R

2 [(2r)(0)]@ =df

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

4 [(D)(0)](®) = b +-+ayp, forb=(4 yonsd)

et 5 p arealew W XD p(x) =x"+a, x""' +-+ax—1. T & UH aEafAs qge
&1 et B Rger v afper wopar HE HeT ALk & aUr p(~)=0 & | ar
L p)=0 V '
2 linpe =
3. p(2)>0
4. p(3)=0

Let p be a real polynomial of the real variable x of the form P =x"+a, x"" .t ax-1.
Suppose that p has no roots in the open unit disc and p(=1)=0.Then

L p)=0

2 limp@) =co
3. p(2)>0
4. p(3)=0

AT B f, R? T U ot ¥ arfyr @ ®»)eR? & Qv gﬁ—(x,y):%(x,y) gl
1. ﬁﬂﬁ gy eR? & v | _ |

F(5)= £ (1) ==L (28,594 -0 L (00,5%) B

MR ’ ox\ ' oy’

2. Wix=~y & AR @oft Y@mt w raey )

3 W8 (x,0) e R* & AU f(x,y)=0 ¥ ) |

4. W (v, ) e R*& TS (x, )= f(-p,%) &I

Let fbe a function of R* such that —gj:(x, y)=g§(x, y) for all (x,.y) eR?.
X

1 f(xy)-1(» x):v(x —y)%(x*,y*) + (y—x)%(x*,y*) for some point (x* y*) eR?

2. fis a constant on all lines parallel to the line x = -y

3. f(x,y)=0forall (x,y) e R?

4. f(x,y)= f(~y,x) forall (x,y) e R?
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85. #lA /1 R ww%a’r,j()
fmT & O Far g8 &
1L g g =18 atf 3aereriy &
.4l p>odr f vREAT H@aa g
3.9 f>1 @ f UF 3R Bae Bl
4.f@ﬂma§ﬁmmm

85. Suppose f . [& -» Ris afunction that satisfies If(x)—f(y)l < ]x—ylﬂ ,B8>0.

78>0, F TAE FRar B

(3]

Which of the following is correct?

if # =1 then fis differentiable

If # >0 then fis uniformly continuous
If B > 1 then fis a constant function
fmust be a polynomial

PWN R

86. AT & S Haﬁm—mpa%wamar%%cam%aﬁﬁmm

AT & a—aagnmm%%zmzﬁwﬁf@aﬁa%magm%
1 2 0

A=| 0 3 -1
-2 0 2

T Fuat 7 @ Bl F @ B

L.s @3l 3mvro 3t & 3iafdse awar 2
2.saﬁmwﬁaﬁm1oﬁm&ﬁﬁﬁmm%x
3.sf@mazamsé:mﬁ3¢m3#ﬁﬁﬁﬁcam%l

4. s | fawer e 3 FY afdse wwar ¥

86. Let S denote the set of all primes p such that the following matrix is invertible when considered as
a matrix with entries in Z/pZ.

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

Which of the following statements are true?

S contains all the prime numbers

S contains all the prime numbers greater than 10

S contains all the prime numbers other than 2 and 5
S contains all the odd prime numbers.

b S

87. Al & A€ My, (Q) C & yRaffeat & @rer & 10x10 3Meggl $r afger gafee &) A6
%WA,Mw()ﬁW%a‘rA“xnm}|#Hﬁa%lu€f$aﬁaﬁaﬁl
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1. Rl A & T, faw(w,) <10 §
2. faely A% fare, fasr(w,) <10 B
3. & A% T, 10 <f337 (W,) < 100 &l
4. oA % e, (W, =100 B
87. Let A € My (C), the vector space.of 10x10 matrices with entries in C. Let WA be the subspace
of My, (C) spanned by {A" | n 2 0}. Choose the correct statements. ’

Forany A, dim (W,) <10
Forany A, dim (W,) <10

For some A, 10 < dim (W,) < 100
For some A, dim (WA) 100

bl ol ol

Hﬁﬁi/\'ﬂvﬁmah?: W%mAn-l%lﬁmmﬁmﬁwa?
1 A & e g sfferenfe we )

2. CW A Tofelier §1. |

3.C W A Py gl

4, A SSHHAINT 1

88. Let A be a complex 3x3 matrix with A® = . Which of the following statements are correct?
1. Ahas three distinct eigenvalues
2. Als diagonalizable over C
3.  Alstriangularizable over C
4, Ais non-singular

89, R o q &r p F gfaErT w7 W AR
alx, v, 2, w) = X2 +y*+ 22+ bw? AT
p(X/ V)2 w) =X +y2<+CZW_.

forer ot & Hia & T

1. afE baure I WFEART 3 € a’rpa*urq «:wg—zr«m?r%l

2. A bAUTe AR arEfaeh 3 &, A paAdT @ R W oI &l

3 uﬁ;bamcammawamm%bma:m ar paAT qR TR JeIHAE
4, TR =0 ¥ Arp qUTqR T Jouarel =gl &l

89. Consider the quadratic forms g and p given by

alx, y, z, w) =x* +y* +2° + bw’ and
plx, y, 2, w) = X° +y* + czw.
Which of the following statements are true?
1. pand qare equivalent over C if b and c are nonzero complex numbers.
2. pand qare equivalent over R if b and c are nonzero real numbers,

3. pand gare equivalent over R if b and c are nonzero real numbers
with b negative.

"4, pandqare NOT equivalent over R if cﬁ 0
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90. maaﬁermvwm%@mmTwmagqa x*(x - 5) &
3feass sgue x(x-5) &1 @ wEr Raweat @ o
L& T et AT F1 Sse &9 sgfadaa: RuifRa gar €
2. T& SE faasir # -8 2 sidier @us §)
3. fasmar FATSE V/ker(T-51) I T & UNG HARer Yraormdl &, oigl | Geua® GRS B
4. fasmr @ATS V/Ker(T) WT & INT FHRF delddh THNT 1 AT it 3

90. A linear operator T on a complex vector space V has characteristic polynomial x*(x - 5)* and

minimal polynomial x*(x =5). Choose all correct options.

1. The Jordan form of Tis uniquely determined by the given information

2. There are exactly 2 Jordan blocks in the Jordan decomposition of T

3. The operator induced by T on the quotient space V/Ker(T-51 ) is nilpotent, where I is the
identity operator

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

91. Weld f(z)=z"(1-cosz),zeC. W fqart| faoar & ¥ 71 @y
I %ol f 0 W A 2 & Yeaa &
2. BT f & 20 W, SI@T n=:1,42,..§, P 1 & LI &
3. Bl f & 0 W FIE H4 Yrash §
4. WA f & 20, STET n=t1,%2,.. 8, F 2% YwaH &
91. Consider the function f(z) = z’(1~cos z), z € C. Which of the following are correct?
1. The function f has zeros of order 2 at 0
The function f has zeros of order 1 at 2rtn, n=+1, +2,...

2.
3. The function f has zeros of order 4 at 0
4.  The function f has zeros of order 2 at 2rn, n=+1, £2,...

92. AW f& 8, C o1 v faga suweeaw §, a1 0B B aRehan & Afdse Fwar ¥

foFr wuat # = adr &7

L. & §47 deife wore f & fw g7 o € fo(f(B)) < £(0B) B

2. @ FIF dW@NF woed [ dw 9Rag Rgd @Hzay 8 & BT g oy ¥
o(f(B))c f(aB) %I

3. 8§ dRARF Bt [ & AT g7 o § BRo(f(B))=/(0B) ¥

4. C# & 3Rag faga 3qadaeay B aUl UF §T RANF Goet f & fecdea &
Ao (/ (B)) = /(aB) #1

92. Let B be an open subset of Cand OBdenote the boundary of B. Which of the following
statements are correct?

1. forevery entire function f, we have a(f(B)) c f(aB)
2. forevery entire function f and a bounded open set B, we have 6(f(B)) c f(aB)
3. forevery entire function f, we havea(f(B)) = f(aB)

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

o((B))< 1 (eB)
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93. Hﬁﬁl@m{ze@:lzkl} ¥ @At F wla @ oy &2
1. £0)=0 @ar £ (0) =2 & WY TH grolenfer weet £ DD & HeeTad gl
2. fB/4)=3/4 am f'(23)=3/4 F WA TH FenAhs wee £ D>D @

e §

3, f(3/4)m.-.3/4amf'(3/4)=—3/4 ¥ WU U QAT e DD @l

ifeaaa &

4. f(l/2)m-1/2?T21Tf 1/4) =1 *muwmmmf D — D afedaa ¥l

93. Let D= {z & C:| z|< 1}. Which of the following are correct?

1.

4.

there exists a holomorphic function f:D—~»Dwith f(0)=0and  f'(0)=2

there exists a  holomorphic function  f:D—>D  with f(3/4)=3/4and
f'(2/3)=3/4

there exists a holomorphic function  f:D—>D  with f(3/4)=~3/4and
f'(314)=-3/4

there exists a holomorphic functuon f:D—> D with f(1/2)=—1/2and  f'(1/4)=1

04, 7T 5 £:C > C wH Ao worT ¥ 2= - x+iyd T A R R >R § e
' u(x,y) Re f(z) @ vixy) = Im flz). &1 BT & @l @ @@ &

ou, o

1, =
PR oy*

=0

Ox0y ayav

o*v %
+—=

Oxdy Oyox

94, Let f: C — C be an analytic function. For z = x+ iy, letu,v: R? — R be such that
u(x,y) = Re f(z) and v(x,y) = Im f(z). Which of the following are correct?

1.

4,

*u 0u
._2_ +
ox* oy’
v o
6x2 6y
*u  Ju
oxdy Oydx
62 52
+
Ox0y Gyax

=0

=0

95, Al fFo-= (12)345)%1-(123455) S, W HHGT §, S T YAl W shAAAT @l
A &1 v wuat F Sl @ @ e



41

L. FYEATIT <o >TU <> Teh GER & Joardny gl
Se F oTdATT HLIAT

<o N<T> @Eﬁ?ﬁ%’%\’i

o dUT T FEQAATIT g1

38

(98]

:ph

95. Let o ={12)(345)and t=(12345 6) be permutations in S, the group of permutations on six

symbois. Which of the following statements are true?

1. Thesubgroups < ¢ » and < t > are isomorphic to each other
2. oandtare conjugate in Sg

3. <o>n<t>isthe trivial group

4,  oandtcommute

96. LT T s, n iRl & wATAT FATw wHE A WEse war §1 s, e (2/22) B

gl # O Rred/ 6y geasny §7
1.2/127

2. (2/62) @ (Z/27)

3. A, ST FIfE 12 &7 USRI THE
4. Dg ST HIE 12 T VIR THE &

96. Let S, denote the symmetric group on n symbols. The group S; @ {Z/27) is isomaorphic to which

of the following groups?
1. Z/127

2. (Z/eZ)® (Z]27)
3. A4, the alternating group of order 12
4.  De, the dihedral group of order 12

97, #iA & F=F3['x]/(x3+2x—ﬁ)?, STET F, 3 3agal T U 899 ¥ Rew syt A el T

TEr 87

1. £27 39Ual &1 U a7 ¢

2. F QUEFONT & 93 Fy 1 SAART @R A9 g
3. F & TIRIRear §Hg 9fFa g
4.mewm%@maﬁl

97. Let F = F3{x] /(x3 +2x~1), where Fyis the field with 3 elements. Which of the following

statements are true?
1. Fisafield with 27 elements
2. Fisaseparable but not a normal extension of Fs
3. The automarphism group of F is cyclic
4. The automorphism group of F is abelian but not cyclic

98. mma‘aﬁﬁaﬁﬂ@fa@am@ﬂuﬁ?
L +3x"+9x+15, Q 9X, S aR#al @1 a7 §1
2.7+ 28 +x+1,2/77 9, S quitel 17 A& H FerT §
3.C°0+x e x+1,7 T, Gﬁc‘[ﬂ'ﬁaﬁﬁﬂm%l
4 X' +x*+x 4 x+1,7 I, S IOINH & JoT §

S/46 BJ/13-4CH-—6
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98. Which of the polynomials are irreducible over the given rings?
1. x*+3x"49x + 15 over Q, the field of rationals
2. xX*42x*+ x+1 over Z/7Z, the ring of integers modulo 7
3. x*+x*+x+1over Z, the ring of integers
4, x"+ x>+ x*+x + 1 over Z, the ring of integers

9, YHANAT " = 2 (@IET13) W faan| sﬂwe‘marasra?»rxa:m%uﬁ
L n=jb
2. n=6
3. n=?
4, n=§

99. Consider the congruence X' = 2 (mod 13). This congruence has a solution for x if *
1. n=5
2. n=6
3, n=7
4, n=
100, & mg“im’rn T A=(1,2,3)T B=(1,2,3,4,5 R Rurl @@ wu=t & g
I AR B a& & ol i P aedr 125
2. AUD T & Wl Pl HEAT243 B
3. AUB T & Theh Wolell AT Fiel TEAT 60
4. AQB T & Theh Welell I ol HEAT 120 &

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

The total number of functions from A to B is 125

The total number of functions from A to B is 243

The total number of one-to-one functions from A to B is 60
The total number of one-to-one functions from A to B is 120

101, &% d(p,q) = |p - q|%wa$qﬁﬂﬂm$wuwﬁmﬂﬁﬁmﬁm@r
wer 82
l.{ge Q | 2<¢* <3} TRag &l
2.{9€ Q| 254" < 4} Hea ¢l - " |
3.(9eQ | 2<q*<4) IREG I '
4. ge Q| ¢* = 1} He &l

101, Consider Q, the set of rational numbers, with the metric d(p,q) = |p — q|. Then which of the
following are true?

{g€ Q | 2<q*<3}is closed
{g€ Q| 25 q”* <4} is compact
3. {ge Q| 2<q*<4}isclosed
4, {g€ Q|.g*= 1}is compact

SwN e

NoBE

102. R R @7 & @ &l @/ & glie A 9Renfa war g §2

__ kA
1. d{xy) = T_:M—_—y—l

2. dlxy) = [x=2y] + |2y -x|
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3. d(xy) = |¥' = y*|
4. dixy) = [¥ - y*|

102. Which of the following define a metricon R?
-]

1+|x-y|

2. dixy) = |x=2y| + |2y -x|

3. dixy) = ¥ -y’

4. dixy) =¥ -y’|

1. dixyl=

1
103. 7 5 Yo-Reer R & e woms, /()= | Gy -y)dx ; $(0)=0, (1)=0,

F Fad v @ A& F AT v ague AR vl 8, SET ye C*[0,1] &
e y,(x) TF JATY WAAG FA arell Bolel &, A y, Iy, FOIfdd ¢

1. x=09, g [0, 1] F AV fawgail W L

2. x=1W, W [0, 117 A¥ g3 =« et

3. x=Q@UT x=1 W, WJ[0,1] 7 3= Reg3i o awEh|

4. @ faegalt xe[0,1]=I

103. Let y.p(x) be a polynomial approximation, involving only one coordinate function, for the

functional
1

1(y)=| G y? - yjdx ; ¥(0)=0,y(1)=0,

0
using Rayleigh — Ritz method; here yeC’[0,1]. If y,(x)is an exact extremizing function, then
Y.and y, are coincident at

x =0 but not at remaining points in [0, 1]
x =1 but not at remaining points in [0, 1]
x =0 and x =1, but not at other points in [0, 1]

all points x € [O,l]

H R

104, 76t B s o 2 Ou Pu
ot ox; ox} oxl

BT exp(ifk-3+wi)) # g h & H UET ¢, @I k TH AR HW ARAEH
afger € 99T w T IR B A &
LR # 35 del # A% W &l
2. $6 €S L & § A T GG BT g
3.0, 3 dR W, AT ¢ & WY WaTashd: &1d Te H-AH g gl
4. U & VUi eR® & QT vegAEa: Reg 8l

120, ¥=(x,x,,x,) e R’ &I Tk TRETATR

104. Let the heat equation
ou 0*u u Ju
YRR PN R
ot Ox; 0x, Ox;

admit an exponential function exp(i(l€~f+wt)) as its solution, where k is a nonzero constant

120, X=(x,x,,x;) €R3

real vector, and w is a constant. Then the solution
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remains constant on certain planes in R3
repeats itself after a certain length L
has, in general, an amplitude decaying exponentlally with time t

is bounded uniformly for ¥ & R® for a fixed t
165, wWel & ox ww  arfRew W §  Ower  ude 0 welem @
20x+1
J(x)== 0+l
0 , otherwise
GQETOT UAEAT Ho:0<1 Wl Hy:0>1 W eyl aet s ofiaror ¢ §, St R arar
& |

Eall o o

L 0<x<1, 0>-1

Px)=
‘ 0 if x<~-43—-

ar ey st 3 @ wier & wdr

1. $UF THEATT 3 afaaenel o IMATT olETor ¥

2. ¢ U CHEHTT 3ed ATFaerel) o T SQETeT A8 T

3. 893 051 & faT 0w gdaTor g T ATFT A A FH o g
4.5 0>1 & faw 0 uv afiarorg A AT o & w9 § waelr &

105. Let X be a random variable with density function

Izex+1
f(x)-::loa-u

, 0<sx<l1, 6>-1

, : otherwise

Consider the prdblem of testing Hy : 0 <1 against H;:0>1
Let ¢ be the test given by
, 9-8a 1
1 if xZ———;——
P(x)= —

‘ ) \J9—-8a -1

0 - if x<t—mmmor

' 2
Then which of the following statements are true?

@ is a UMP size o test

¢ is not a UMP size o test

For all © > 1, the power of the test ¢ at 0 is at least o .
For some 0 > 1, the power of the test gat 0 can be less than a

106,87 UH & AT § & WA 4 @Wusl & wWus ey w9 H fFmfld 20 wHEAO
l;m‘r?réaaﬁﬁr%?rmm%wma?rﬂmwmmmabde aar
wsmaﬁmhmélsvy@rwﬁﬁmmﬁmmﬁﬁw
#aaﬁa@rw&%*’? -

HwNp



ABC, CDE, ABDE
ABC, CDE, ABCDE
AB, BC, AC

4. AB, CDE, ABCDE

W e

106. Consider a 2° factorial experiment laid out as a block design with 4 blocks of size 8 each. Suppose
the principal block of this design consists of the treatment combinations (1), ab, de and five

others. Which of the following interaction effects can be confounded in this design?

ABC, CDE, ABDE
ABC, CDE, ABCDE
AB, BC, AC

AB, CDE, ABCDE

Bowo e

107. U ERATR HisT GHEE A, y), i=1,2,..,n & U A6 & =gaAae o qamor @t

&
HHIRIOT1:  5x-8y+14=0
HHIEFIUT2:  2x-5y+11=0
a e FuEt F @ B @ | 2
|. WEHEY IOl H AT —0.80 ¢l
2. WEHEY AUl & AT 0.80¢1
3. y & Hew AU x & A Qe § & gl
4. (%,7)=(2,3), @l f:le, am-y:%Zy, g
i=1

n-

i=1

'107. For a bivariate data set (x;, yi), i=1, 2, ..., n, suppose the least squares regression lines are:

Equation1: 5x—-8y+14=0
Equation2: 2x—-5y+11=0

Then which of the following statements are true?

1. The value of the correlation coefficient is —0.80

2. The value of the correlation coefficient is 0.80

3. The standard deviation of y is less than the standard deviation of x

4.(x,y)=(2,3), where f:-l—zx, and ;:'I_Zyi
n iz n

i=1

108. A & X, Xy, ..., X, Tacad: dUT GauiaAd: dfed Irfod W E, Oed @ &/ &
UHHATT ST HT (0-2,0+2) U TEROT Tl g1 IRAT & 7 X, = 32T (X,
Xy, oo Xo} TUT Xy = 7TATH (X3, Xy, ..., X,} B AT et 3mehorant & @ &l @ 0 & faw

IfhaE GHfaar 3mede 82

1. X(l)— 2 .
2. Xpmt?2
3, RTA)

2

L

1 3
4 &y 2+

m

2)
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J08.Let Xy, Xy, ... , X, be independent and identically distributed random variables each following a

uniform distribution on (0 - 2, 0 + 2). Define X, = max {Xy, Xy, ...,

Xll} and X(i) = min (Xll Xay ooy Xo}s

Then which of the following estimators are maximum likelihood estimators for 07

1. X )= 2

2. X2

s XotXe
2

. (Xm F2) s (X(,,) 2)

109.1234@91%‘%%3@1&%%@@@%%%3&%%@

1, 2

ﬁmmm‘rﬁ@aﬁaﬁm“rﬁ?

4]

1, 2,3

1, 2,34

L. 3ifReeuar Heag & W Wit A8
2. AP Heg § I A
3, @ IYUR-FAvAAIY Hrhert T 1
4, FaE F QI STIR-RAVAAE e 1

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

1, 2

1,3

1, 2,4

1, 2,3

1, 2,3,4

Which of the following statements are true?

el

The design is connected but not orthogonal
The design is connected and orthogonal
All treatment contrasts are estimable

Only some pairwise treatment contrasts are estimable

110. FARE [Tl 0 & ol & U I FARE & AT n F UH WURY AcRow
TN F AT FGT §l AW R op AN A AW Bl 0 F W AW & fowdw,
YHIA Hiedehes & 39aT @ Ui & fF fr @ st A § sla A w7 @
HH YIARAT 0.95% T1Y Ig FlARaa w4 fF |p-6] <0.02 g2
3T AT Tha & & ©(1.96) = 0.975, O(1.64) = 0.95 STgT ® AFH YHAT s & Faiy
deet woreT o fAfése avar §

n=1000
n=1500
n=2500
n =3000

PwWNPR
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110.A simple random sample of size n is to be drawn from a large population to estimate the

111.

populatlon proportion 8. Let p be the sample proportion. Using the normal approximation,
determine which of the following sample size values will ensure |p — 8] < 0.02 with probability at
least 0.95, irrespective of the true value of 0? [You may assume @(1.96) = 0.975, ©(1.64) = 0.95,
where @ denotes the cumulative distribution function of the standard normal distribution. ]

1. n=1000

2. n=1500
3. n=2500
4. n=3000

A TR X, )6, Xs, Xo, X TEAE: UF @EUTHAG: dfed Aefeos W §, 6T &
(0, 1) T Toh GATHT deaT FT IEROT BT &, TUT M IHF A A AT H
ar e st 7§ Pl @ A e

ot o)

2. (0,1) W M UHTAA dfed &
3. E(M) = E(X,)
4. V(M) = V(X,)

111. Let X1, X5, X3, X4, Xs be independent and identically distributed random variables each following

112

112.

a uniform distribution on (0, 1), and let M denote their median. Then which of the following
statements are true?

1. P(M<1]=P(M>3)
3 \ 3

2. Misuniformly distributed on (0, 1)
E(M) = E(X1)

w

.Ww%waﬁwaﬁaﬁﬁﬁaﬁ

u 106u 1 du
St
ot ror r*oo
S u(a,0)= f(e)a:rwmmm%‘ mfw%mmm%laawm-
W%ﬁlwmm%aﬁmwﬁ?ﬂmaﬁmlmm

ulr, 0) T IREE qAT 0 F IATF 27 F W A g & fAw

2—0 O<r<a 0<0 <27

1. o ROMcHS el &l HehdT|

2.0 YT B R §, T gH A F g IR
3.0W§‘Wé,amwﬁaﬁﬁmw@mﬁm
4'%@@@@3{1,r"sinnar"cosn6}%a%T'nwmwﬁgm

Consider the Laplace equation in polar form:
ou 10u | du
—+——t+—5—5=0,0<r=a 0<0<2m
or’* ror r-06
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satisfying u(a,. 0) S(0), where f s a given function, Let o be the separation constant that

. appears when one uses the method of separation of variables. Then for solutlon ulr, 0) to be
bounded and also periodic in @ with period 27, :

o' cannot bie negative :

o can be zero, and in that case the solution is a constant

o' can be positive, and in that case it must be an integer

the fundamental set of solutions is {1, r" sin n6, " cos n@}, where n is a positive integer.

PR

113, gaera Shegld geienor y(x)=ﬂfsin(x+§)y(§)d§; & o ool A A qar [T -

HINTRION WoraT y(x), FTeS WA Tar BH amy, &
A As2/m y(x) = Alsin x~ cos x)

2 A==2/m,  y(x) = B(sin x + cos x)

3. A=-2/m y(x)=B(sin X~ cos X)

4 A=2/m  y(x) = A(sin x +cos x)

113, For thghomogeneous Fredholm equation
n
yo)=4 f sinx +)y(¢)d¢,

the etgenvalue 7» and the corresponding eigenfunction y(x), involving arbitrary constants A and 8,
are ,

L A=2/m y(x) = A(sin x ~ cos x)
2. A=-2/= y(x) = B(sin x + cos x)
3. A=-=2n y(x) = B(sin x — cos x)
4, A=2/n y(x) = A(sin x +cos x)

114W%go$3mwwwﬁvg%wawﬁﬁﬁamefra’rsg@ama’ra:mar |
B HAT F TweH B My, M, JUT M, A A B L, 1, @ Sscd 3mgYr §1
AT @ Wl @ W g
L MM ML+ M2,

M M M

L I,

3. M}+M}+M:

4 M+ M2+ M2T?

2.

114. Consider the motion of a rigid body around a stationary point 0. Let M;, M, and M; be the
components of the angular momentum vector along the three principal axes. Let I, L, and I, be
the moments of inertia. Which of the following are conserved?

L M2+ M2+ M2,

4 M+ ML+ MM?
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115.mqa:nqwmf(x)a:mﬁﬁaﬁlmmm‘rﬁmﬁamtmm

%:Z%[f(x-ﬂh)—f(x —2h)|+ IR ge R S &, S 6> 0% AW B 40 £ nat

Fahers F1 DfESE aXaT § aUe, x-2haWx+2h & g H7 ww f&Ag A TG F
T et st # & ST & Ter 8?
AN (L
2
-2fP O
3
3. —fM(¢)h

._f(4)(4’)h4
12

1.

2.

4,

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

ar 1

= | f(x+2h)— f(x —2h)|+error term

dx 4h [ ) ]
where h > 0. Let £” denote the nth derivative of fand let ¢ be a point between x - 2h and x + 2h.
Which of the following expressions for the error term are correct?

. /7€ )h*
' 2
3
3. —fV(¢)h
4 -/ h
12

116. 7T a1 GAEAT W AT 3x+ 4y + 2z H JTASKIAT F{, ufaedt

x+y+2z<5 12
X+2y—-2< S
X—-y+z% 2,

F G, 8T Xy, z >081 ar

1. GHET &1 Th @ 30F AT gl o

2. GTRTAEAT 1 32T Belel 120 + 5v+ 2w HT sgATHIEOT &
3. yfawaAEar & gt # vF gu-v+w22]

4, UfaEHEETT & cgaiell H el Bu+v+w < 3,u+2v-w <41

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

x+y+z< 12
x+2y-2z<5

X—y+z< 2,

where x,y, z 20. Then

S/46 BJ/13-4CH—T7
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1. the problem has.more than one feasible solution
2, the objective function of the dual problem Is to minimize 12u + 5v+ 2w

3. one of the constraints of the dual problem is y = v+ w2 2
4. two of the constraints of the dual problemareu+v+w < 3, u+2v-w <4

117.m%x1,x,,...maumm§,%aﬁnw, AT AT p TUT AT TE0T
o’>0 % Uh YHIA §TT H IHTEROT F § | RN wE B

n-2 HZ_Z(X'—'?'H)! (Xn-l—Xn)
v 1 i=1 =—-—-———; 3
Ka-a= " 22“){" h= n-3 ot V2 ">
ar RwT wust F @l @ W@
Lo* & v, e gl

2. % tSiEeT T, TTAr M (n-3) & @, STETERVT e
1 Lo .
2

3.1;& I" ST o, T MRl | (n-3) & W1, EERoT e §)
: ) ,
4. p % IO &G X, _, e #

117.  let Xy, X,, ... be independent random variables each following a normal distribution with
unknown mean p and unknown varlance 6*> 0. Define

n=2

' o 2 ,
X"‘ 1 gX 7 :Z;(X’MX""Z) q - (Xn..q""Xn) 3
gy B e s = an e ) >0,
Then which of the following statements are correct? '

1. Tiisunbiased for o>

T
2, -—\/—=2= follows a t distribution with (n - 3) degrees of freedom
l .

T2 ‘ ' : .
3. =% follows a F distribution with 1 and (n - 3) degrees of freedom

4. X,_, is consistent for estimating u

U8, AR 6 X U IHOTeHS quith AR Ao W E e IR GedAeT o
FROSN(x+2)f(x+1)=(a+Bf(N), x=0,1,2,. v P#1. H GHAUT HIAT &1 3T Tg

A gFha § E(X)amVar()oa:ra%l?aaaTﬁmm##ﬁaﬁaﬁr%‘?

1. E(X)—- 5

2

2 B(X )*(1 ,8)(1+a)
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az /
3. Var (X)_(l——ﬂ)z

a
4. Var (X)_(l—-,B)z

118. Let X be a non-negative integer valued random variable with probability mass function f (x)
satisfying (x+1)fix+1)=(a+Bx)f(x), x=0,1,2,...; B=1. You may assume that £(X) and
Var(X) exist. Then which of the following statements are true?

1. E(X)—-l =
o

R S (B TP
e

3. Var(X)_(l_ﬁ)2
.

a. Var()():(l_ﬂ)2

119, G V= p+ o+ B+ au; ik =1,2,..,5% AN @t & EGTa: T GIUEA:
dfed aeRow W §, O ¥ & U AT 0 T T 02> 0, % T GHHART seof
H HTEOT HAT §, U1 i, o4, By, i, j =1, 2, ..., 5 0 wraer §1 aF @t wa H @
&l F T 82
1. p 3heT § |
2. a,i=1,2, .. sé?mﬁif@aiwmmgl
3.y+al+ﬂ123~ﬂaﬂ?ﬁﬂ'%l
4. o~ Py ITHAAT &l

119. Consider the model
Yijk=/,l+a,»+ U+€'Ik; i,j,k=1,2,...,5

where g are independent and identically distributed random variables each following a normal
distribution with mean 0 and variance 6> >0, and p, o, By, i Jj=1,2,..5 are fixed parameters.
Then which of the following statements are true?

1. uisestimable
2. Alllinear functionsof ;,i=1, 2, ..., 5 are estimable
3. u+ay+ fisestimable
4, ﬂ21 —ﬂzz is estimable
120. AT fF X, X5, ..., X ATET 0 TUT TEROT | & YAART ded & fAFen =

Arefeod AHAT § TUT A & 0 w1 qd dead AT 2 qUN GEOT 2 oA GHARE gl
aRonfY # B V=1 X, | A B s A & A @
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1. Y& ua wges g ¥
2. X & AU oY W 0 @ uew Ay L@%ﬁ
16X +2

17
L6X+2

17

3.%@‘&%31%3%3“@:5{3%%

4. wifeer 3R e @ Ast Iewer ¥

120. Let Xy, X3, ..., Xz be a random sample from the normal distribution with mean 9 and variance 1,
_ ' = 1
and let the prior distribution of 8 be normal with mean 2 and variance 2. Define X=—ZX, .

i=1
" Then which of the following statements are true?

1. The prior is a conjugate prior

= 16X +2

2. Posterior mean of 0 given X Is Gi{; :
3. For absolute error loss, the Bayes estimator Is 16X +2
16X +2

4,  Forsquared error loss, the Bayes estimator is



