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oo ‘% / PART ‘A’

1. AT RY A vy @t g [{F W@ w

mgwmamaam@m
Bl e F adeel d g g

A B

.2 | 2.
3. 5 4. 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 is

A B
D c
. 2 2.
3. 5 4. 6

JT g v d§ﬂ|¢|< afrer # T g
Tefeod ® F FA SN &l 3@ fog &
godds OABH usel T WIRishr 4T &2
(ST&T ZAOB = x 2T §)

A

1. = 2. %
T s

3. = 4. =
2T AT

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

A

/D

2

(where ZAOB = x radians)

2.

§|R§|R

2x
T
X

2T

4.

VY

FUT GATAT EIHT AF-3MHR Feief BT 4T V
tl 98 T 3T & Y dF U § A
AT T A Ul FT ImIad &

N<
;|< <

. =
\/ b
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. X 2. L
2 4
3. L 4, L
8 16



Pear R & afdehd ador ¥ @ Ww
urafcier s weprer fRor, mafaa fRor &
Tl faerar § (Rer & &d)| Jqer smufaa
ftor g sifaw wefda for § fw &

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

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

2. RV2
\4. RV3
. Uw e 8 FRam |y awr 2 fhar il @
& FEflE Rl s e A osmer & ¥

Hm#mmmmaﬁwmw
TorT & wd MemT 10 RS arar

1. R
3. 2R

e saram| ASREE & gar ar & uer

¥ 3feT WY g TIEY F FHEen 1/2047 1/10a7
HIT 9ol "Hed &1 Ul & 3fex fhlle @
ot 9.25 FRAT. GrAT | GAR A Ry
for.am. |y & A A

5.

6.

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

U S #T fReTe @A wer oAt & e a

_ IUT, 7:35 SO F4T &7

2. 17.5
4, 20

1. 0
3. 195

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

1. 0 2. 175

3. 19.5° a. 20

fowar o 3 Rt dferet oF et i v
gle enfgw ‘

QO O 000
Q.9 O 0. 0
[0} o) Ke)
Q (o)
Q
Q
1. 12q9r20 2. 13dur20
3. 13@wr21 4. 1091l



7.

8.

9.

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

?

O O 0 0O 0000
Q (ol e INe) Q
Q Q (@]
Q Q

(@)

Q
1. 12and 20. 2. 13and20
3. 13and21 4, 10and 11

afe g7t oy 7 K a9 & aoa
(w) ST 3T (t) 7 3ifhd = § o e
M T AR @faEt #A e @ w3 oarh

G ST Hehell?
1. 2,
w / w W
t t—
3 - 4.w
w | — /\
t— t—

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

1. 2,
i __/ ) \/\
t— t—

3, 4.W
wl — LN
t— t-

o TEAT AT Tl o
1.1 2. 0

3. 2 4. 3

9.

10.

10.

i1.

Find the missing number:

RVARYE
NEANPAND

1. 1 2.
3. 2 4. 3

v gfaara @Etetor « + ax+b=0 F g
A §C O fAg@medt & o & AT Al ART
qF 6 U 2. 9| SafE guy et @ b
F AT Al o HF 6 U 1 9| o qUT
b & WEY A, LT FAT §7

1. 7 qur 12 2,
3. -7 dur 12 4.

3 aur 4
§ ur 12

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

1. 7and 12
3. -7and 12

2. 3and4d
4, 8and 12

difedt &1 & Far, §g A & B f§g @&
ol g, aur I WS § Qg A WAy
el &1 wsh At gaw afa @ e §
aur fRdr o foig w ufar dos o dHifewr
T e & gr g €1 T A A A | B
TR I # & AT werar g Ry Il &
A ¥B dF & INT F e g8 fRaer araw
el gg fifedt & e

1. 120 2. 60

3. 240 4. 180



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

12.

12,

13.

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

1. 120 2. 60
3. 240 4. 180
wer & gl ol v age ad S @ ol

f&waﬁgﬁmﬁﬁﬁaﬂﬁmﬁrm‘rw
@Yy frar sirear &1 fraer foelt & arg
H 10% & o« gy @ Srean?

1, U 2. @

3, = 4., AR

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
n T Wl e g1 afg o’ faww g
T # Q@ T Tl &
(A) nfaws &
(B) n® faww &
(€) n*aA ¥
1. adA 2. ¥aerB
4. FTTA TUT B

3. Fa@C

13. n is a natural number. If n® is odd, which of

the following is true?

(A) niis odd
(B) n*is odd
(C) n*is even

14.

2. B only
4. Aand B only

1. Aonly
3. Conly

AT B OB (Xy + Y1) (Xo + ya) -+ (Xao + V20)
W 3 A W 1 Reer W@ ge gy

Bred Fad TH X JAT T G y g
1. 1 2. 5
3. 10 4, 20

14. Suppose you expand the product (x; + y1) (x;

15.

15.

16.

+ )+ +(Xa0 + Va0). How many terms will have
only one x and rest y's?

1 1 2,5

3. 10 4, 20

& Jepdt & fra @ glr -6 fh o @
1:50000 4T 1:5000 3TJHIT & R 7 otk
drer iy gt werer: A giem?

1, 1230 gari2 4.

2. 2 Q. qari2 |

3. 120@., qur12 4.

4, 1237, qur120. .

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?

12 cmand 1.2 cm
2 cmand 12 cm

120 cm and 12 cm
12'cm and 120 cm

el

UF 16.2 M. T S F FG w2 A
3R AT §1 Tk Tehs, forAeR gae 22
ud AL, H O & AT gy A e
oier @reem Tfgu?

2. 7.04.
4, 22.0H.

1. 3.5
3. 14.04



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

volume?
1. 35m 2. 7.0m
3. 140m 4, 22.0m

17. 77 7 3ifaw 3tF Far 2
1. 7 2. 9
3. 3 4. 1

17. What is the last digit of 7737

1. 7 2. 9
3. 3 4. 1

18. U HIIIA FAIST HT F0T Homdt & ¥ 6
gf0sar e €1 vger WR & waof Femat
@ A 60, 30, 20 Fur 15 € Iy
s fAUia wA ¢, o el o gPsat &
TAOT-HeT3 Y FEad F4T g aher &7

1. 1095 2. 492
3. 15315 4. 123910

18. 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.

4 and 2
12 and 10

19. Th AYASE 39N IR F g o
dur 30 fAde gf@or fr WE ITIW
3OS A Jgg urw e & v wy
THAT WA gl deurard ag aRaw f

-~

TE 40 AT 35T U gEY 3euT H 10
AT & fav a7y vsidd = g1 W 9
o Heead T & e 9feswr woamw
H ¥l TE AT g R AgEed aeR
afd & 3 ¥, a8 e ufear @ fhaw
AT & AT gy W@

1. 85 fAsre 2.
3. 135 f@A=ae 4,

155 fAeTe

1 8¢ ¥ A
19. 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)

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

12 7T 53U & 0% 9% & FIW I &
e, ST R FAE A g QA R & T F
¢ #r X T U UAuE @ @ §l
gefl eraue @ Iesea Uew el Y@r 9v 3z
gl afg Qat fr afdai gET § AT 95 ¥ 9
¥ fhael g0l oY e vall & gehsr Srem?

9 .
14 &Y.

20.

1. 16 #I. 2.
3. 12 & 4.

20. A bird perched at the top of a 12 m high
tree sees a centipede moving towards the
base of the tree from a distance equal to
twice the height of the tree. The bird flies
along a straight line to catch the centipede.
If both move at the same speed, at what
distance from the base of the tree will the
centipede be picked up by the bird?

2.9m
4, 14m

1. 16 m
3.12m
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H9T W' PART ‘B’

21, GYe 3icRIET [a, b] ut AR B £ g aurh uReg weret § aifn @l x € [a, 5] & AT fx) <
g(x)sh(x)i‘w“l A & P={a=ay<a <a, <...<a,= b},[a, b] T UH fasrsieT g1 fsrsET
P west F g £ & I8 aur Wad daer Aereet @ U P aur L P) @ Wfése
Ry ¥ WA o aur h F AT M P vyt F § wla-ar naeaEd: wwy e

AR UM P)-UFEP) <1 U@ P)-L(g P)<1

. AL P)~-LFP)<1AUE P)-L(g P)<I1

. AR{UM P)-LEP)<1AU (@ P)-L(g P)<I1

4, AL P)-UFEP)<1@U (g P)-L(g P)<1
21.Let f; g and 4 be bounded functions on the closed interval [a, b], such that f{x) < g(x) < h(x) for all x

€ [a, bl. Lot P = {a=ao<a <a, <... <a, = b} be a partition of [a, b]. We denote by U (f, P) and
L (f, P), the upper and lower Ricmann sums of f with respect to the partition P and similarly for g
and . Which of the following statements is necessarily true?

1LXUMP)-UGEP) <1thenU(g P)~L (g P)<1

2. 1L P)~L ¢ P)<1thenU(g P)~L (g P)<1

3.IfUM P)-L (P)<1thenU (g P)~L (g P)<1

4, IfL(h, P)-U(, P)<1thenU(g P)-L (g P)<1

22. ey At F @ sla-ar 3Had

W N ==

a 1

LY e
,,Z:’ n+1-\/;
]

22l =

3. 5:(—1)" log n
n=1
log 7

42} -

22. Which of the following series is convergent?

> 1
L E-——-—-——-——-————
h=1 Vl’l+1~\/l’l

). Zsin n

2
=t N

00

-3, Z(—l)" log.n

n=1

n=t N

23. mmiw—x HfaRa grar @

o 3"
1. adl x=0 & foIT
2.8 xe R & fow
3. Fadl -1 <x<1 & faw
4. %ad -1<x<1 & fav



23.

24,

24,

25.

25.

26.

26.

[2+(-1
The power series Z[—(y’—)l—x" converges
n=0

. only forx=0

1
2. forallx € R

3. onlyfor-1<x<1
4. onlyfor-1<x<1

forst werolt & @ fRdt woreae S ¥ WHTUE T aw oo dad wad adt &

1. S§=[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 S onto the set 77
1. S=[0,1], T=R

2. §=(0,1), T=R
3. §=(0,1), T=(0,1]
4

$=R, T=(0,1)

Welel f(x)=a,+a |x|+a,|x[ +a,|x[, x=0 U el
1. ay,a,a,,0,% &8 o A7 & @ &g & |

2. ay,a,a0,,0,% & ot AT & AT |

3. %ae Ifg a,=0 & AT & |

4. Fad ARG AT a, =0TFAT a,=0 F faT &

The function f(x)=a,+a,|x|+a,|x] +a, | x| is differentiable at x =0

1. for no values of a,,aq,,a,,a,

2. for any value of a,,a,,a,,a,

3. onlyif g, =0

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

A 6 a, b, c TUF arEafas 3w & A FHERT (x - 0 FE-b+(x-c)’ =0 F guF
e Her i wear

1. 1 gl
2. 2 gl
3. 3 &l

4, abca?ﬂ—iﬁq?ﬁﬁh?l

Let a, b, c be distinct real numbers. Then the number of distinct real roots of the equation
(x=a)P+(x=b)*+(x-c)?’=0is

Q W N -

1
2.
3.
4 epends on the values of g, b, c.

S/46 BJ/13-4BH—2
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27, S§l a,b e RE, R* & @5 suwngeaal & s # =)

x2 y2
A -—»{(x,y)eRZ:?4--l;-z—= Law#b

2 2
B ={(x,y) e R2:_~’C_2+_.Z_2_ <la# b}
a

C::{(x,‘y) eR* ax+by+5 :O}
D ={(x,y) e R* ax =by*} |
l?,:{(x,y)elRZ:Jf+y3 =1}

ar fawer 7 @ wla-ar @

1. ¢ aur D Ega §, 9 A, B, Edea o7t &

2. A aur Bdgd § W C, D, EEga odt ¥

3. A,BAUTEEed &, W ¢, D dear wg

4. AT E Weel § 9 B, C, D wear i
27. Consider the following subsets of R?, where q,b eR.

2 2
A m{(x,y) € Rzz-x—z+%§~ml,a # b}
a

2 2
B ={(x,y) e R%%%}s 1,a¢b}
: a

C={(x,y) e R* ax+by+5=0}
‘D= {(x,y) eR*: ax= by2}

Ez{(x,y)e]RZ:x3+y3 =1}

Then which of the following is correct?
C and 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.

el i

zs.agimr{-’l;-%:m, neN} 1 e Rigat A s

1. 18l

2. 2 &l

3. gRATE® g
4. IeAdd: 3w gl
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I 1
28. The number of limit points of the set {-+——: m, ne N} is
m n

i1

2. 2

3. finitely many
4. infinitely many

29, x-38T H oW b AFH A IF f(x) & T Nag a7 F7 & N
I. a=0,b= o, /(X): e~~-5x5

2. a=-w,b=wxn, x)= -

(4

1
3. a=-Tb=w, fix)=—
X

1

4. a=-1,0=1, fix)=—
X

29. Area enclosed between x-axis from a to b and the curve f{x) is finite when
1. 0=0,b=w, flx)= e
2. a=—o,b=cw, fix)= e
1

4

x
1
4

3. a=-7,b=0w, flx)=

4. a=—7,b=7, flx) =

=

30. AW & p(z) TUT¢(2) & AR WFAS TgUe &1 a p(2)q(z) s ¥ aar Faw afy
1. p(z) 32X &1
2. p()a(z) R T
3. g(z) 3T B
4. p(z)q(z) 34T B
30. Let p(2), g(z) be two non-zero complex polynomials. Then p(z)az_; is analvtic if and only if
1. p(z)is constant

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

;)Yz—)q(z) is a constant

31. aﬁz,ﬂmzziﬂﬁmﬂmgmlzd:lzﬂ =1 g z,+z =18, a afFay
ez, Wz, TUT-1 MST arelr Fregam &1
1. GHSTE g Tfgul
2. GEHIUT AT AR

. WHE[ASTE g1 AIfRT, W 3TaRAhd: FHAG G|

4. 3RO g1 TrfRu]

31. If z; and z, are distinct complex numbers such that |z,] = |2,] =1 and z; + z; = 1, then the
triangle in the complex plane with z,, z, and —1 as vertices
1. must be equilateral
2. must be right-angled
3. must be isosceles, but not necessarily equilateral
4. must be obtuse angled

W
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32, W @ g, @ a,bc,decR¥ BT THY (a,b) x (c,d) P el wter arer R2 Y
e GieAfa &, TW o, beR,c> 0% fore wepeayr {(x,y):(x-—a)2 +(y-»b)2<c}
@ el @ el wgea @RURY & 4wl 4, beRe>0 ¥ v e
{®))ik-al+|y-b|<c}mr simia s aeh oycae w@feufa &1 e & @

PleT-ar wgy &2

1 Jo=J, =,
2. J,eJ,c
3. J,GJ,c
4 Jagfszng

32, LetJ; be the smallest topology on R2 containing the sets
(a,0)x (e, d) forall a,b,¢c,d e R ;
J, be the smallest topology containing the sets
{@.9): @~a)* +(y-b)*< ¢} forall a, beR,e> 0;
Js be the smallest topology containing the sets
{G9) i lk—al+|y-bl<c} forall a, beR,c> 0.
Which of the following is true? |

L Jy=J,=J,

2. S G,
. L&l
4. S e, el

33, FIeTH I AORAR g R* 9¥ FE (1,0, 1) & S ROy sqw0qea # W AR
W & wifder @ & faw smur e F @ #a |

L {(101),(010)} x
2. {21,011} ‘

3. {(212),(4.2.4)}

4 {(2-12),0310),(<L-1-1)}

33. 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 ortho_gonal complement of W?

{(1.0.1),(0.1,0))
{21y
{(212),(4.2,4)) |
{(2,-12),(13,1),(-1,-1,-1)}

34, m%@mmfaﬁm&%wuﬁeraﬁwaﬁ%waﬁgm%lmmm
(o}

AW e
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34. A linear transformation T rotates each vector in R2 clockwise through 90°. The matrix T relative

1 0
to the standard ordered basis O:OJ, [1:'] is

[0 -1
1.
.

[0 1
2.
S

[0 1J
3.
10

[0 -1
4,
1 0

35. AW f& 7D R" > R" & @& waiawor 3 A A A alTarEdra Tt & T
Theh JeoTed &2
1. QI (1) =n
2. S (1) =@=at (D) =n
3. ST (7)) + EFA(T) = n
4. ST (7) - =T (1) =n

35. Let : R" — R" be a linear transformation. Which of the following statements implies that T is

bijective?

1. Nullity (T)=n

2. Rank (T)=Nullity (T)=n

3. Rank (T)+ Nullity (T)=n

4. Rank (T)-Nullity (T)=n
1 3 5 a 13

36. @l abe RE A FA=(0 1 7 9 b | FEY YT H el

0 0 1 11 15



14

Laddr b& W AT & 3ferea § Owd v 4% wdor Y@eer: ey §1
2.a AT b W& A w1 JfeeTed § o fAT Ax =0 Fad x=0 goT &
3.a €UT b & Wl wE & fow 46 dfaai R’ & Rfder sowgeaa &1 St S )
4. a AAT HF QW AT F IeacT § B e snfa @) =2 &1
135 a 13]
36. let A=|[0 1 7 9 b | wherea, b e R. Chocse the correct statement.
00 1 1115

There exist values of a and b for which the columns of A are linearly independent.
There exist values of a 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 a and b for which rank(A) = 2.

168 &1 TIMROT Wig & G AT I 7 & ¢ i sugsget & dear wir §?
1
7
8
28

37,

:“5"’3":“% Ll A

37. let Gbe a simple group of order 168. What is the number of subgroups of G of order 7?

1. 1
2. 7
3. 8
4. 28 < |
38. ﬁmaﬁﬁ@ﬁam-wwmmmﬁ?
L QX Y]/ (X) ,
2. 1oZ
3. 7[X]
4. My(2),7 ¥ wfafedt & @y 2x2 3neggh @ qory

38. Which of the following rings-is a PID?

1LoQxv/x

2. Zeol

3. ZIX]

4. My(Z), the ring of 2 X 2 matrices with entries in Z

39. HTUT {24x +60y +2000z| x,y,zEZ} T ST cclH YadlcHS ‘Pﬁﬁ T 82

2 ;

4

6

24 :

39. What is the smallest positive integer in the set {24x + 60y + 2000z | x, y, zEZ}?
1. 2 ' ’

G

DWW N -

s W

.4
. 6
. 24
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¥ s

40. I & QW Fc C xhvﬁﬁm*@%a%awzwz“mwaﬂwmmx@
%‘im%ﬁ Q@] =aam [ Q(Y2)]=bar

1. =h=7
2. a=hb=6
3. a>hb
4, a<h

40. Let Fc C be the splitting field of x’ — 2 over Q, and z = &’

Let [F: Q(z)] = a and [F: Q( U2 )] = b. Then

, @ primitive seventh root of unity.

=b=

W N

=b=
>b
< b

Q Q2 Q Q

. URE gfdayr Xy’ =1, z=1% §1Y, 3NF aFd GHEOT x—+yé;—-23~7ﬁ't"
D={(x,y,z)

1. z=x"+ y2
2. z= (xz +y? )2
3. z= Q-+
4. z= (xzakyz)l”2
41. The solution of the Cauchy problem for the first order PDE

}wﬁeﬁmaﬁr‘e’ﬂ%

Oz 0z
x—a—;+y5—z on D= {(x,y,z) ] x* +y*#0, z>0},

with the initial condition

¥ +y =1, z=]
is

1. z=x2+y2

2. z=(x2+y2)2
3. z= (2-(x"+y*)"?
4, z=(x2+y2)12

42. 4, B, C AUk H FITH IR HA U SHEi(—0, @) W f T Tad ARAdh HAleA Pedel

€, 3ado FHRTOT (—o0,00), &I HTELROT & &

L. y(x)=Acosx+Bsinx+If(t)sin(x—t)dt

0

2. y(x) = cos(x+k)+Cji f(®)sin(x - t)dt
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3. y()= Acos x+13sinx-l~If(x-t)sin tdt
0

4, Y(x)= Acos x=|-B.<>‘inx+J~ Sf(x--t)costdt
0

42. The general solution of the differential equation

d2
—(-];%)--I-yzf(x), xe(—oo,oo), where f is a continuous, real-valued function on (-, ), is

(where A, B, C and k are arbitrary constants)
1L yx)=4 cosx+Bsinx+I,/'(t)sin(x —t)dt
0
2. p(x)=cos(x+k)+ C'jrf(t)sin(xwt)dt
0
3, Yx)= Acos x+Bsinx+ j. Sfx—t)sintdt
0

4,  y(x)= Acos x+Bsinx+I fx+t)costdt
0

43 IR fAF AT GHEEAT (ATHIT) gfixyz,y(O):l,(x,y)e R xR 9 faarl] & YHe & Th

Jrefach ger @l JNfEded 6 W §
1. (—00, )~
2. (~oo,1)
3. (2,2)
4, (-1, )

43. Consider the initial value problem (IVP)

%wz,y(oy 1,6 ) R xR.

Then there exists a unique solution of the VP on

1' (—ool 0O)
2. (-0, 1)
3. (-2,2)
4, (-1, )
2 2
44, 3R sraer wsor 240U
_ : Oy ox

1. & y<0 & fov areafas siffaenioe ant & o $ere &

2.9 y>0% fov aredfas 3iffeanions @ & -
3. & y=0% fouseaiey @ Affesoen gt & eed & ¥ 7 &l
4. & y»0% AT, qRET 9wt et yffeEnoE & w7 & §
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o'u 0u
44. The partial differential equation ———y pa =0 has
Y Ad .

two families of real characteristic curves fory <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

bl oA

b
T 2 ’ ’ d
45. 5y € Cla b, oA 10)=[Fry)de s Y= y@=y.  yb)=3,T

framl )y & Heo & F & gul FIt & Fad e @wast €, y. dwr y, e s
aredfash @At g1 A &y = p(x) Bolelor [ B AT A drel et gl ar

AT FIA drell T & T
1. F 3=R & gl
2. OF
oy
3 F—ya—F:W
oy’
4. F-—y'a—F,=
oy

45, Consider the functional

b
' f Clly
I(Y)=J.F(y,y Y ;Y=
a dx
@)=y, yb)=y,
wherey € C’[a, b], Fhassecond order continuous partial derivatives with respect to y, y', and

V1, Y2 are given real numbers. Let y = y(x) be an extremizing function for the functional /. Then,
along the extremizing curve

1. Fremains constant

2 Zog

!

I
3. F—-ya—- constant
.

oF
4, F—y'a— = constant

46. GHTH mﬂmy(xﬁx‘jxy(f)dr L yeCle) FEAE

1. y=x(1~lnx)

2. y=xex~5 (x——1)+x
(1-x?) 2

3. y=xe
4, y=x—x(e’(2 —e)

S/46 BJ/13-4BH—3



18

46. The integral equation

y(x)ﬂxmj'xy(t)dt ; yeC'[l,00)
has the solution
L y::x(lmlnx)
2. y= xew”(x )+x
3. yexel)?
a. y::x»—x(e”z—e)
47, WF g wolw slers & weleior %;-'}:«sinxqr e, s x Reuds wor w5
fafése wvar ¥ waivaer: oy Reems SO & @ st o @ b e § ger R

:‘ﬁ‘rar g, saw
x(f) = a cosh t + b sinh t
2. x()=a- I bt
3. x() = ae' + be*
4, x(=acost +bsint -

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

d*x
‘2"“2** m e SN X

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

X(t) =a cosht+bsinh t
x(t)=a+ bt

x(t) = ae' + be*
x(t)=acost +bsint

ﬂﬁﬁqﬁ X1s X250 ,x,,?ﬁh‘%* ar y,y, . S TATG aIEdAE AN & fA, m?ﬂ'q'
R TETE p(x) T WA, M px) =y, (1 <'i < m) &, v

el B o

1. n

2. n—1

3. <n-1
4, <n

48. If the points Xy, X,,..., X, are distinét, then for arbltrary real values yy, y,, ...y, the degree of the
unique interpolating polynomial p(x) such that px)=y (L Li<n)is.
1. n .
2. n-1
3. £n-1
4, <n



49. AR & orer (X, Y) 9 dayor §
X [1 1715 o i [3

Y 206858 [70 |181 |37

mﬁ%mﬂaﬁaﬁﬁwsﬂmﬁaxmvé?_m%fﬁmwammmﬁm
HEHE UM HA: 1, T 1, ¥ AEse fhe oy &1 ar sy &F @ it &7 w8
1.

p=1,r=1

2. O<rp<l,ry=1
3. p=1,0<r,<1
4, 0<r,<1,0<ry<l

49. Suppose observations on the pair (X, Y) are:
X |1 7 |5 9 11 3

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?

1. rp=1r=1

2. O0<r,<1,r;=1
3. rp=1,0<r,<1

4, O<r,<1,0<r,<1

so.mmmmqﬁmmﬁp-m$3@ma%§ﬁmﬁﬁmmm
C 3
1. et gfaesls 1 A
2. AUHONRT aRFeqsr & el qfaror ufdedts &7 dear
3. HIYHAT # TR
4 S0E TS § A ages

50. 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

51\ f& X, @ur X, FadT Jur gavies dRd anfow @ § B @ &0 oF AeT o
#wmmwmmg,mmmmm

fs(x)zée“"”’-,O<x<oo,()<9<oo@ fear Srar &1 At e F @ w=r v @
Tg G I W &5 X, + X =}, X, &1 wfQet dea
| TRETY §, e %%mﬁ:amsﬂﬁv)(ﬁxz 0 % frT T ¥

2. TN &, Aeg %aﬁmaﬂrsﬁa—ux‘m’z 0 & T gaiea a8t &1
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3. WHEIE (0, 1) § aar safav X, 1y, 0 & e yaiea 1
4, UHPATT (0,10) & a1 3UFAT X, X, 0 & faw wice a7y &1

51. Suppose X, and X; are independent and identically distributed random variables each following an
exponential  distribution with mean 0, ie, the common pdf is given by

£, (x g‘.,,1‘,@“*"”,()<x<oo,0<6<oo.
A

Then which of the following is true?
Conditlonal distribution of X, given X, + X, = tis

l
1. exponential with mean 5 and hence X; +X, is sufficient for 0.

0
2. exponential with mean -i— and hence X, + X is not sufficlent for 0.

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

4. uniform (0, t0) and hence X; +X; is not sufficient for 0.

52, Ngmrmé?rwmﬁmnwwmmmm'mmw%m
(wmurw;r)mm%mw@ﬁmammﬁﬁm%

r n
1. n 1——(1—\/—:—1—) }
N

2 ,,:1,_'(%:3)"}
]

il __(ﬁ:.ll]

N

52. 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

. [‘ n
- L..(z\f_:i”
N

N
=
;_.;“
H
/‘ﬁ\
=
2' |
N
~—
—
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53. @ °TH & UH FACK dF W fun| 57 o gedt & I Tacaa: qur GadaaleTa
dfeq arefRos W ¢ B O W & A7 | & WA s H HFEOT H B

dF T U AT HIHI &
I

12

3/2

)

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

B VS B S

1. 1
2. 1/2
3. 32
4. 2
54. Tt Ha® gopAd FAET W R 2 = 3x, + 2x, FT WHASOT FI, gigast
1. .\'1+X221
2. .\'1+X2§5
3. 2%, -3%:<6

4, 2x+3x, <6 & WY | FAEAT
1. FT Th HINEE G &
2. & JYIAY T 3AH gl ¢l
3. % Tk A AT gvedq g 2
4. T FI§ GEI g AL &

54. Consider the following linear programming problem:

Maximize z = 3x; + 2x,

subject to

1. x+x21

2. X +x,55

3. 2X1 - 3X2 < 6

4. “2X1 '+“ 3X2 S 6

The problem has

1. anunbounded solution
exactly one optimal solution

2
3. more than one optimal solution
4. nofeasible solutions

§5. AW T Y, X, ..., X, T&dAa: U7 GadEA: kT e W § Y ¥ &)
F1(0,1) T TH UHTAA e gl STer a,=%a?-nb,= a,+;1 € {(a.b] i=12....k}

¥ U o arel k woAqEEd @t 3fawrel & WY 3 Hedl & gafay | RaEn| A
fo 3wt (a,b, |7 Heat & dear N, #1 ar v Fur N F S ogewaRo §

1. 0

2. - n/k?
3. n/k
4. 172
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55. Let Xy, Xy, .. , X, be independent and identically distributed random variables each having a
uniform distribution on (0,1). Consider the histogram of these values with k equally spaced class

|
intervals given by {(a,,b,]. i:=-1.2,...,/c} where a, :_.L?,’ and b= a,+ T Let N, be the

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

1. 0

2. ~n/k’
3. n/k
4, 1/2

56. (X, ) efdey WEHT ST Ny0, 0, 1, 1, p), ~1.<p < 1 &I 3TTATOT HTar §1 et

1. Faer A p=0 & a X+ yaury- yragasite 8
2. e Ul p<0 F A X yaury- v Jwgdae §
3, %aer 9f p>0 § av X raury- v g §
4, p & wslt syEal & e X+ rawx-y swgdde )

56. (X, Y) follows the bivariate normal distribution N,(0, 0,1, 1, p), =1 < p, < 1.
. Then,
1. X+Yand X-Yare uncorrelated onlyif p=0
2. X+Yand X-Yare uncorrelated only if p<0
3. X+Yand X-Yare uncorrelated only if p>0
4, X+Yand X-Yare uncorrelated for all values of p

57, A & U, U, ... TaEFA dO7 GIUTEAAT: dfed aeew @ foert & & v @
(0,1) U U UHAART deT {1 ar 1imP(U1+---+U,,s%n)$r31ﬁ-?i?a

=0 .

1. &0 &1
2. § 9Ur 9 I & AW ¢
3. & 9Ur 98 U&H & §A 2

N

3
. g aurag Zéﬁ AT &l
57. Let U,, U,, ... be independent and identically distributed random variables each having a uniform

distribution onv‘(O, 1). Then lim P(UI ++U, s%n)

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

> whRE

3 .
exists and equals Z
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58. EfEETd WAIERUT ¥’ +2Ux+V =0 RaR Sw U gur v {1,2,3}9 gAF wridsansit

%mmﬁw:amm%w:gﬁaﬁ?;ﬂﬁw%aﬁ?ﬁ%%mm

$r afderar §
2
. =
3
l
2' ——
2
7
3. =
9
1
4. -
3

58. Consider the quadratic equation x” +2Ux+V =0where U and V are chosen independently and

59.

59,

randomly from {1, 2, 3} with equal probabilities. Then the probability that the equation has both
roots real equals

2
1. =
3
|
2. =
2
7
3. =
9
1
4 =
3

R* & oot i wafeat w Ry

(a)AI= { ('29 O)a (27 0)9 (Oa '2)9 (Oa 2)9 ('1’ '1)’ ('19 1)9 (19 '1)5 (15 1) }

(b)A2= { (03 0)9 ('13 1)9 (la 1)3 ('25 3)! (2! 3)) ("3’ 6)9 (3, 6) }

() 4= { (-3,0), (-2, 0), (0, 0), (1,0), (2,0), 3, 1)}

A % & WA @ v g aeRowa: g0 ot ¥ @Al A, @ favemrelr Tt faig

X, Y),i=1,2,3 z#f%‘%mmgm ' HEWHEIOT (X, Y,) &I f9eT AT a9% 2

3TTAH g
1. i=1
2. =2
3. i=3

4, i=29UT i=3

Consider the following three populations in R?:

(@) A1={(-2,0),(2,0), (0,-2), (0, 2), (-1,-1), (-1, 1), (1, -1), (1, 1) }
(b) A,={(0,0), (-1, 1), (1, 1), (-2, 3), (2, 3), (-3, 6), (3, 6) }
(c)As={(-3,0),(-2,0),(0,0),(1,0), (2,0), (3, 1)}

Suppose one point is selected at random from each population, the point from population A, being
labeled (X;, Y)), i=1, 2, 3. Then the absolute value of

Cov(X; Y,) will be highest for

1. i=1

2, =2

3. i=3

4, j=2andi=3
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60. v s ufdesd uwtv Ral vi=a+ 1) b+ei=1,..,n, 123
SToT ¢ WS Tace: qur wadfawe: ik, AT aUr WReT o @ ga Ty
Wﬁaﬁﬂwmmmw%lmmaiﬁmmwm
1, a@T b & NFOFAH WA rFersn! T gRem AfeaeT §1
2. q UM b % IfhcH AT MehereRt 1 g H¥cd §, W 9 refacd ane
wTer §1
3, 0% & IRHAH GHITAAT IMeheleh @ 3iTecied sTar 8l
4, adUT b ¥ NRerde dafar 3w afaeh & E

60 Consider the following linear model
Yiza+(~1)bt+e;i=l,.n n23

where e/s are independent and identically distributed random varlables following normal
distribution with mean zero and variance o, Which of the following statements Is correct?

The maximum likelihood estimators of a and b always exist

The maximum likelihood estimators of a and b always exist, but they may not be unique
The maximum likelihood estimator of o* does not exist

The maximum likelihood estimators of a and b are not consistent

PROR
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AT 9 PART ‘C’

61. AW & f:R —[0,00) T IHUNcA® aredfas #1e Tad ol &1 A F
n if f(x)=n
¢, (x)={0 iff§x}<n’
KGR ES S
0 ij”f(x)e[i’%,-’-‘i;!]

Do (’C) =

awg, (x)=4, (x)+"2f¢n,k<x>. et & 39 @ 7@ &, sn T &2

L&xeR & fow g (x)T f(x) &

2. TRl c>0 & ol S W, WA {x:f (x) <C} W, AR g, (x) 1 f(x) B
3. xeR & fow, weaAWT g, (x) 1 £(x) &1

4. FFl c>0 & RE o W, Wza{x: f(x)2C} W, wEA g, (x)71 £ (x) ¥

61. Let f: R —[0,0)be a non-negative real valued continuous function. Let

n if f(x)=zn
¢" (x):{O iffgx;<n’

5 110 )
0 /(e 55

Do (x) =

n2" -1

And g, (x) =¢,{(x)+ Z @,,(x). As n T oo, which of the following are true?
k=0

1. g7 f(x) forevery xe R

2. givenanyC>0, g,(x)T f(x) uniformly on the set {x:f(x) < C}

3. g,(x)T f(x) uniformly for xe R '

4. givenany(C>0, g, (x) T f(x) uniformly on the set {x ; f(x) > C}

62. AL 6 n21 F AT 4 <R dury, :R—{01} &l

_ 10 if x4,

ez, (x)=1{} if xe,

g
AL 16 g(x) = limsup y, (x) (g )

AT h(x) = liminf 2, (x) (3icrefam) &

1.2ffag(x)=h(x)=l g, ar®@fin>m & AU vEm # 3wfeaes & afy g9 o 3
fhxed &

2. Ilﬁg(x)=1 aar h(x)=0 g dl Wln>m & VT whm @ 3faa ¥ afF
AU E F xed B :

$/46 BJ/13-4BH—A4
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3. afg(x)=1 aurh(x)=0 & a wrk=21 ¥ fav Rflse quitet & wF HegHA
Aty ... @1 3fccax e 4, @

4, uf g(x)=h(x)=0 ¥ ar wnzm & T wwmm W e § aif g O §
& x¢d,

62. Let 4 R for n>1,and 2, R—+{O 1} be the function

{0 if xeq
75»'(")"{1 t}f’ieAZ

Let g(x) = limsup %, (x) and A(x) = liminf Zn (%)

n=>u

1. If g(x)="h(x)=1then there exists m such that for all 7> m we have x € 4,.
2. If g(x)=1andh(x)=0,then there exists m such that for all 7> m we have x & A,
3. If g(x)=1andh(x)=0then there exists'a sequence 7, ...of distinct Intcgers such
thatx e 4, forallk21.
4. 1f g(x) - h(x) = 0 then there exists m such that for all 712 m we have X & 4,.
63. eI (0,1) W BT wowll £ # & P W OHEEA AT §?

L)
2. f(x)=xsin—
x
3 f(x)=sm~1—
X
s flx)="0
x

64. GIETZWWHF@HT%H‘QJTI*\/—% |2 +|z- 3| tz—6if T g Heed

A FAT %v
15
45
30
20

PE"’!""“
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Lt

64. The minimum possible value of ‘z|2+|z—3|2+|z—6i|2, where z is a complex number and

i=+-1,is
i. 15
2. 45
3. 30
4, 20

65. SEla=(a,....,a,) Uh fAud g sy & AW FfiR' R,
FGenx,) = ax +--+ax, @ 9RART & #A & DO, 0 W £ & Iawerst &l
AR aar g T A FT A A & 2

1. (Df)(0) R" AR o & @& wfafT &

2. [(Df)(0)J@=]af

3. [(D)(0)]@=0

4. [(DF)(0)]®) =ab +-+ab,forb=(b....b,)

65. Let f:R” — R be the map f(x,,...,%,) = ax +:-+a,x,, where a= (a,,...,a,)is a fixed non-
zero vector. Let Df(0) denote the derivative of f at 0. Which of the following are correct?

1. (DA(0)is a linear map from R"to R

2. [(D)(0)]@ =]

3. [(DF)(0)]@=0

a. [(Df)(0))®)=apb +-+ab,forb=(b,....b,)

66, A FRELF,:R* >R GF (x,1,)= 25 @ F(x.x,)=—.8 & @

2 2

X+ X, X +Xx,
7 FTd T E?
ox, Ox
2 o o :
2. % v w1 RP(0,0)} >R F IRAE § AE = Fy o= el
3. W T woret £ R*1{(0,0)} >R wmaﬁ%aﬁg—zﬁ amg{—:ﬁ; gl

4. %% ©F G DR, T D Q0F Heaa Bear 1 # faga afeer g &
m%aﬁDwsf=E ?R!Téf—=Fz T FHATEN &l

X, ox,

—X x .
66. Let F,,F, : R* — R be the functions F,(%.x,)=——25 and F, (x,,x,) =———5 Which of
X, +Xx; X+ X,

the following are correct?

oF, _oF,
ox, 0Ox
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2. There exists a function f: R?1{(0,0)} ~» R such that 9 F, and Lo F,
Ox, Oox,
3. There exists no function f: R*\ {(00)} -> IR such that gL = [, and —66-]:- = [,
X) X
4. There exists a function f: D' — R where D is the open disc of radius 1 centred  at (2,0),
which satisfies i =F] and ai =F,onD
X, Ox,

67. Gt R A, R? T STEHTIT ¥ @xeR? ¥l d(r A)==T{d(x,y):yed) ¥
fafése &l W v Regy, e 4 &1, d(y,,x) =d(x,4) & ara 3feaca & ol
L. A, R? &1 91§ Fga 3R suwsgeay ¢
2. A, R? &1 R§ 3T sumeloae ¥
3. A, R? &1 9§ 3T Heer suwaeay §)
4. A, R? &1 1§ 3R oy suwae §

67. Let A be a subset of R” and x & R”. Denote d(x, ) =inf {d(x,y) : y € A}. There exists a point
Yo € Awith d(y,,x) = d(x, 4), if |
1. Alsany closed non-empty subset of IR”
2. Alsany non-empty subset of R”
3. Alsany non-empty compact subset of IR”
4,

A ls any non-empty bounded subset of IR!
x+p

68. F f3 iR > R 3T p>0 W JoT W Har ot §1 drglx)= [ f()ar & v

1. 31T el

2. Held Wolel

3. Wl WeleT UT acheled oTaT
4. & A G o Jghele T

x+p
68. Let f: IR — Rbe a continuous function with period p > 0. Then g(x)= If(t)dt isa
* .

constant function

continuous function

continuous function but not differentiable
neither continuous nor differentiable

INETESES

69. Fﬂﬁ & 2= x+iy 4T f: R? - R? %’i aur tW»I?-T/""(x,y)=f(z)=22=(x2—y2,23cjy)e]R2 gl
A & (Df)(a) a WX £ Hasherst ﬁﬁﬁwmalﬁmﬁﬁaﬁaﬁﬁ

1: (Df){a) h =2 a h, ST&T a=ay+ia, TUTh =hy+ih, B
2. (f)(a) =2 (“’ _G’J, a=(a,a)eR?
’ a, G

- 3. RO £ udHAT #1
4.ﬁm°raeR2\{(o,o)} & AT, o & Fo wwcT Ff oA g



69.

76.

70.

71.

71.

72.

29

Let z= x+iy and f:R>— R’ be the function f(x,y)= f(z)=2z"=("—)"2xp)eR> Let
(Df)(a) denote the derivative of f at a. Which of the following are true?

1. (Df)Ma) h =2 a h, where a=a,+ia, and h =h;+ih,

2. (Df)(a)=2(al —azJ,a=(al,a2)eR2
a, a

2

3. fisonetooneonR?
4. Forany aeR? \{(O, 0)} f is one to one on some neighbourhood of a.

AW foh A faga AU (0,7) H s URAT I I FHeAT &, dA AR TH
THHATT Had ool 8l et & @ w1 @@ 82

1. f afitEg &

2. f HEUHd: T W ol ¢l

3. £,(0,7) W ahelaT gl

4. £(0,7) 9T Tl aRAT Gt o rasvoreia g

Let A be the set 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. f is bounded

2. fis necessarily a constant function

3. fis differentiable on (0,7)

4. f is differentiable at all the rational pointsin (0,7)

Al & padfds W xFp(x) =x"+a, x"" ++ax-L. mwwmﬁma@a
¢l 7 & faga veie afhd W p&T HIS AF 6 8 W p(-0)=0 § | a

1. p()=0

2. ll_r)np(x)—oo

3. p(2)=0

4. p(3)=0

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

1. p(D)=0

2. li_r>n px)=
3. p(2)>0

4. p(3)=0

AR PR f, R? # U B & a1 @ (v, ) € R2. é»‘ﬁﬂ:raj(x »)= f(xy)
1. el Rig(x* )*) e R’ faw
F(9)=1 (15) == 20y +0-0 T (x%y*) 1

2. W@Tx=-y A FATGR T @3 W 3R %l
3 @ (x,y)eR? & TS (x,y)=0 &l
4. W (x,))eR'& AT f(x,y)= f(-p,%) Bl
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72. Let fbe a function of R* such that -é“t(x, )*" ZA (x, y) forall (x,y) e R>.
x .

1 f (%)~ f(y.x)= - y)m«(x*,y )+ Q- x)=- f(x*,y*)for some point (¥ y*) ¢ R?
2. fis a constant on all lines parallel to the line x = -y

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

4 f(%, )= f(~y,x) forall (x,y) e R?

73, W RS R R TH wel E.*a‘rlf(x)—f(y)ls|x—y|”,ﬂ>0. & HATA HAT &l
fawsr & @ Far vy &2
1. afg p =18 & f Iaweid gl
2, Ay B>0al f THAHT Fad B
3. 4f B> 1 al f U AT Wele
4. f @) W SguE Qe wiul :

73. Suppose f R > Risa functnon that satisfies If x) f |<|x ylp ,8>0

Which of the following is correct?

1. if B =1 then fis differentiable

2. _If B >0then fis uniformly continuous

3. If B >1then fis a constant function - P
4, fmust bea poiynomml

74, mﬁ%smﬁa{m“zﬁpaswwwﬁrﬁwm%aﬁﬁmm
SqeEAvi § o Ag AT ST § f Z/pz # vt & @ a9 3egF §

1 2 0
A=| 0 3 -1
-2 0 2
foreT wual & @ i T TEr 82

1.s gaf 3rsmer 3R & 3idfdse & &l |

2.5 WY 3G I Tk A 10 & MO &, F FfEse wer &1
3.5 farr 2aars & wsl sy 3 & Afdse war gl

4. 5 @Y AW 3T 3T A Sfafdve war

74. 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.

1 2 0
A=| 0 3 -1
-2 0 2

Which of the following statements are true? \
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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.

bl o o

75. Aot f& A€ My (O) C & gfafSedt & @y & 10x10 3meggt & a@fger @afse g1 At
f& Wi, My, (C) 3T 3TFARE § ST{A" | n20} | @ SIfAa &1 |E Fua! it o1
1. fREr A & fa, fam(w,) <10 81
2. el A% faT, Ta#(w,) <10 &1
3. %8 AF AT, 10 <A (W,) <100 &1
4. TBA & fav, faw(w,) =100 &I
75. Let A € My, (©), the vector space of 10x10 matrices with entries in C. Let W, 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
Forsome A, 10 <dim (W,) < 100
For some A, dim (W,) = 100

PwNR

76. A fF A U @fFAfAT 3x3 3megg ¥ St A'=—1 }) e wuet F Ha @ adr €
. A & & qu siffeenioes A
2. CW A faeuieiar gl
3.C W A BT g
4. A gehrAoT g

76. Let A be a complex 3x 3 matrix with A’ = —I. Which of the following statements are correct?

A has three distinct eigenvalues
Ais diagonalizable over C

Ais triangularizable over C
Ais non-singular

N

77. & R q awr p & oEdy ¥ W fTEn|

alx, y, 2 w) =) +y* + 27 + bw? TUT
p(x, y, 2, W) =X° +y° + czw.

T sy # wla & 7 &2
1. I b AU YR FFAMAT 3 ¢, af padurq C W JeIAM ¢l
2. Afe p AU YA ATEAfdsh 37 €, dl pdUT ¢ R R JoIA gl

3. AR b AW ¢ YT IEATAF 3 § b RUNCHS & A1, a paUT q R T JoTAWT §l
4. T c=0 & Tp AUTqR W JoIA e B
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77. Consider the quadratic forms g and p given by

ax, y, 2, w) =8 +y* + 22 + bw’ and
p(xl | /X W)sz‘l'yz‘l‘CZW.

Which of the following statements are true?
1. pand q are equivalent over C if b and ¢ are nonzero complex numbers.
2. pand q are equivalent over R if b and c are nonzero real numbers.

3. pand q are equivalent over R if b and c are nonzero real nurmbers
with b negative.

4, pandqare NOT equwalent over [R ifc=0

78, WiFAMAE gfgr gaffe v W wﬁm Henren T ohr HBTera e Sgug x’(x - 5)° T

yfeuss wgag x(x-5) §1 Wl G fewedt @ e

1. a?rmh‘mm T sieler w0 Jrefaedra: fAuiRe gar €1

2. T& heier faaters & Sn-8ter & Sigier @vs

3, F9TT WATSE V/Ker(T-S1) WX T & YR TR Yrasmdl §, ST6l 1 T HhRe g
4. TIST GARE V/Ker(T) T & IR WP deiieich ThRH T fer IorsT ¢

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

-79.

79.

80.

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

1. The Jordan form of T is 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 Iis the
identity operator

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

el f(z)=z"(1—cos z), ze C. W Al w1 & & & &er &2
1, Wolel f 0 W AT 2 & radh &

2, BT f & 2nn WX, SI@T n=t1,+2,.§, W 1 & YIAH &

3, BT f & 0T FIR F4 TF &

4. Wolel f & 2709, STET n=tl, £2,..8, W 2F YAF &

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

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

4, The function f has zeros of order 2 at 2ntn, n=%1, 12,...

At % 8, C & & fagd 3uwHTad §, dur 0B, Bﬁrqﬁmma’rﬁrﬁwawral

fowet et 7 T wEr 87

1. Naéaéaﬁﬂmwﬁ:ﬁquﬁ%ﬁ:a( f(B))<c f(2B) %l

23?Héwéaaﬁ$w3faﬁnqﬁaaﬁ?§rws$mmmﬁ§ﬁﬁ
o(7(B))< f(2B) &



o
(]

. &¥ TaF dedRE Beel f % AU gA 9 § Bo(f(B))=f(B) &
4. Car ww 3o fage suedzan 8 au s @dy RaRE vew s & feaa §
aifmo(f(B8))< f(8B) &l

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

1. for every entire function f, we have a(f(B}) c f(ﬁB}

(953

2. forevery entire function f and a bounded open set B, we have 8{f(5‘)) < f(8B)
3. for every entire function f, we have@(f(B)} = f((')])’)

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

o(f(B))< f(aB)

81. AW P D={zeC:|zll} ¥ ot & @l & wer &7
L. £(0)=0 a1 £/(0)=2 & T Tk geliihed waed /D — D & fedad ¥l
2. f(3/4)=3/4 W f'(2/3)=3/4 & HYU UTF FAIANhE Fod f:D—->D @&
HETTT ¢
3. fGMA)=-3/4TWf'(3/4)=-3/4 F WY TH gaAlbs Gad f-D—->D
HREATT B
4 f(12)=—1/2au1 f'(1/4) =1 & @Y T gt GereT £ 0D — Dar 3fedda §

g8l tet D= -{z eCizl 1} . Which of the following are correct?

1. there exists a holomorphic function f 1D — Dwith f(0)=0and f'(0)=2
there  exists a  holomorphic function  f:D—=>D  with f(3/4)=3/4and
F@23)y=3/4

3. there exists a holomorphic function f:D—D  with f(3/4)=-3/4and
fr34)y=-3/4

4. there exists a holomorphic function f:D — D with f(1/2)=-1/2and (/4 =1

82, Hel fah f1C > C UH IReIfNH ol & z=x+iyH 0 7 Fu, v R >R § arfe
ufx,y) = Re f(z) TUT v(x,y) = Im f(z). &1 TFT & T @ @y &9

*u  d’u
1. —2—+—~7:
ox~ Oy
2 2
2. gx—:+g—z:0
y
| Oxdy Oyox
s o%v 4.,91 3
. oxdy  Oyox

S/46 BJ/13-4BH—5
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82. Let f: C — Chbe an analytic function. For z = x + iy, letu,v: R* — IR be such that
ufx,y) = Re f(z) and v(x,y) = im f(z). Which of the following are correct?

2 2
ox* 0y
2 2
2 Q; + 6_12; =0
ox" Oy
3 foLM 'u
© o oxdy aydx
4 ﬁjv = ﬂ =
© o oxdy  Oyox

83, ALY fFo=(12)(345) TM1=(123456) S, & woAay §, S o Uhpl W HHTAT HT
g §1 e awmuet F #la @ wdr 82
. 1. BUWHTAT <0 > TAT <> TH GIR & oy §
2. s ¥ oaurc @A
3. <o>n<t> T WHE E
4, o dAT ¢ FARMART ¥

83. Let 0= (1 2)(3 45) and t = (1 2 3 4 5 6) be permutations in S, the group of permutations on six
symbols. Which of the following statements are true?
1.  The subgroups < ¢ > and < t > are isomorphic to each other
2. ¢ and t are conjugate in Sg
3. <o0>n<7t>isthe trivial group
4. oand 1 commute

84, w f s, nﬂﬁ%ﬂﬂmﬁwwﬁﬁﬁwm’s‘l 5 © (2/22) et
Wﬁﬁmﬁ/ﬁmﬁmrﬁ%?
1.2/12Z
2. (2/62) ® (Z/21)
3. ma’rtﬁﬁ:lzwmw%
4, DGHTWIZHETWHTW%

84 Let S, denote the symmetric group on n symbols The group S; & (Z/22) is |somorph|c to whlch
of the following groups?

1 , 2/12Z

2. (Z/ez) & (Z/27)
3. A4, thealternating group of order 12
4. Dg, the dihedral group of order 12

85. AT fF F=Fild /(x*+2x-1) ¥, mFaammwm%lﬁmmm#ﬁH#
ér 87
1. F27 31a¥al & U a7 &
2. FW%WFsaﬁrWﬁmﬁaﬁr%‘l
3. F &l TAEINEAAT THg afead gl
4. F &I FATRIREGAT TAG el & R v wdh
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85. Let F = Fy[x] !’ {x° +2x—1), where Fyis the field with 3 elements. Which of the following
statements are true?
1.  Fis afield with 27 elements
2. Fis aseparable but not a normal extension of Fs
3. The automorphism group of F is cyclic
4. The automorphism group of F is abelian but not cyclic
86. fodr I gerdt A =i W dgUe IregAONT {2
1% +3x* +9x+15, Q W, S 9RAAT &1 a7 gl
2. +2¢ +x+1,Z/77 W, S YU &7 A98T A a1 g
3.0+ +x+1,Z G, S quitel T ger T &
4, *+x3+x*+x+1,7 9T, AT {Uﬁiﬁ FT gIT F

86. Which of the polynomials are irreducible over the given rings?
1. x°+3x"+9x + 15 over Q, the field of rationals
2. x*+2x+x+1over Z/7Z, the ring of integers modulo 7
3. X’+x*+x+1overZ, the ring of integers
4

x*+x*+x* + x + 1 over Z, the ring of integers

87. WAANAT X" = 2 (AIETI3) W fAa| 30 THANAT 7 gl x & for & IR

1. n=5
2. n=6
3. n=7
4. n=8
87. 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=8

88. @I WHTUAT A=(1,2,3}dUT B={1,2,3,4,5 W Fan @& sl = A
. ARB % & Welell I Fol TEAT 125 Bl
2. AUB dF & helell T Fol HEAT243 B
3. AHB @ & Ueheh helall 1 el HEAT 60 g
4. AUB &% & Uheh Boledl @1 Fel HEGAT 120 §

88. 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 Ato 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-te-one functions from A to B is 120

89. g% d(p,q)= p-q| & WY & IRAT & & FFead Q W fart| af o1 7 Fa &
e 87
1.{ge Q | 2<¢*< 3} TREg &I
2.{ge Q| 25q° < 4} FWed &l

b S o
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3.(qeQ | 2cq° <4} uRag Bl
4. g6 Q| ¢* = 1} Hed Bl

89. Consider Q, the set of rational numbers, with the metric d(p,q) = |p — q|. Then which of the

following are true?

1. {geQ | 2<q*<3}is closed
{g€ Q| 25¢*<4}is compact
{ge Q| 254" <4} is closed
{9 Q| ¢* = 1}is compact

90. R TR T 1 A T WAY ek gk B AR e /et 82

90.

91.

91,

1. d(xy) = EETA
-1 X

2. d(xy) = |x~2y| + |2y —x|
3. dix,y) = X’ ~y*|
4. dixy) = X’ ~y*|

Which of the following define a metric on R?

1. dixy) = —J——|

I+ x—y|
2. d(xy)=[x=2y| + |2y ~x|
3. dixy) =[x~y
4, dlxy) = -y

A1t B or-Reger R & gt o, 1(y f[ -y 50=050-0
0

1 el U g1 fderle @ et v ague AlETesT valx) B, 36Ty & CP0,1] &
g p,(x) TF AWAY GHAAGT FE el Borer §, o y, aur y, - dqorferer § |
1. =0, W [0, 1] F Av gt w A

2. x=1W, W [0, 17 AV Regait av e

3. x=0dUr x=1 W, W0, 1] # 3= Regai wv i

4, mﬂfa;gsﬁ xe[o,1]wl

Let yapp(x) be a polynomlal approximation, involving only one coordinate function, for the

functional
1

I(y)=J.(%yI2 “y]dx' > J’(O)-’:O,J’(l):O,

0
using Rayleigh — Ritz method; here y e C?[0,1]. If y,(x)is an exact extremizing function, then

y, and Yapp 7€ comcudent at

1. x=0butnot at remaining points in [0, 1].
2. x=1but not at remaining points in [0, 1]
3. x=0and x =1, but not at other points in [0, 1]
4. all points x € [Ofl] »



93.

93.

*u u u

Ou ) . 3 .
- B S EHEOT = 120, F=(x.x,,x) e RO TH wErEE

ot 8\'2 6x3 ﬁxZJ
Weup(z(ﬁc E2uy). ﬁ%ﬁ%mﬁﬂ'@‘&? STar k W?@H}'WW
afger &, Tur w UE =N ¥ oar g
LR A ga gaf # 39T @
2. 6 WSS L & W18 AU P RIG B
B, I AROW, UAY ¢ F WY wuTasa: sfd o 37O g
4. T & PuieR® & QAU vhgaAma: aReg §

(U8

Let the heat equation

ou 0'u Ou O .

—Eryt— b, 120, ¥=(x,x,,x,) eR3

o oxf oxi O]

admit an exponential function exp(i(lg-f+wt)) as its solution, where £ is a nonzero constant
real vector, and w is a constant. Then the solution

1. remains constant on certain planes in R3

2. repeats itself after a certain length L

3. has, in general, an amplitude decaying exponentially with time ¢
4

is bounded uniformly for X € R? for a fixed t

yias § & STeord THAOT & v F
u 10u 1

a ror rog
a’ru(aﬁ):f(e)wvmwm% SIET f Tw U M wew ¥ S uE wl-
HRFIOT AT T IUAT AT § A9 I GUFHOT I o FY AT Al BT
ulr, 0) T INTE TUT 9 F IATF 27 F AU 39t @ F faw

l.c MUTEAE ¢ & Fharl

2.0 FY & HHhAT 8, AT 56 UMY F gw 3w
3.aﬂmamé,ams¢rﬁ?uﬁﬁmﬁqvﬁ$ﬁmm%m

4. FFANA ol B WHTAA(L, " sin nd, r" cosnd} & &N n Th UATHF quite §l

=0,0<r<q 058< 22

Consider the Laplace equation in polar form:

2 2
?_’;‘4_}__8_11[.4.162 =0;,0<r<aq 0<0<2x
or* ror 96

satisfying u(a, 0)= f(6), where f is a given function. Let o be the separation constant that

appears when one uses the method of separation of variables. Then for solution u(r, 8) to be
bounded and also perlodlc in 6 with period 27,

o cannot be 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, " sin né,r" cos 0}, where n is a positive integer.

pPeonpe
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94, W WEghH HHHOT y(x)=ﬂjsin(x +OWE)AE, ¥ R sl AET A qur Gid

FITNETRTON Welet y(x), FATH AT A TAT B& WY, §
=2/m  y(x)=A(sin x - cos x)

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

A=-2/m,  y(x) = B(sin x — cos X)

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

PwNpe

94. For the homogeneous Fredholm equation
Yx)=A[sin(x+)y()dg,
0

the eigenvalue A and the corresponding eigenfunction y(x), involving arbitrary constants A and B,
are

1. A=2/x y(x) = A(sin 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)

05, R fig 0 & ImEuw UH To Rus & @ & aR A fauk| dedl AT e & @Hie]
RO AT F Ted B My, M, dUT M, AR AW R 1, 1, GUr I, S8 gyt gl
fwer & O il @ wWida
1. MM+ ML, + M2,

Mf M} M,?

2, R Rt S Rt
Il 12 13

MY+ M2+ M

4 MAD 4 MID 4 MAIR

95, Consider the motion of a rigid body around a stationary point 0. Let My, M, and M; be the
components of the angular momentum vector along the three principal axes. Let I;, I, and I; be

the moments of inertia. Which of the following are conserved? -

1. MM, +M,+ M2,
2
o M M
Il 12 13;
M} M7+ M

292 pr2y2 272
4, M7+ ML+ M

96. qu‘lrcia‘-m&'wrm?rf(x)$aﬁﬁﬁ'aﬁflmmaﬁﬁﬁ?ﬁaaﬂ?#%ﬁmwm '

?; —[f@+2m)- f(x —2m)]+ A v& R S B, 3|3Th>o§| At f"’fa;nar

mﬁ%ﬁwm%mg, x-2haWx+2h & AT & & Ng g1 I g &
T fAweT ot & & Sl T Tl 82

N
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R AR(ILE
2
~2fO(H
3
3. —f0(¢)h
Y H
12

96. Consider a sufﬁciently smooth function f{(x). Aformula for estimating its derivative is given by

Zf; i fchJ,q) fx - 2h)]+error term

where h > 0. Let f”) 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?

I A (9 i
2

, _2f(3)(gﬁ

' 3

3. =/ )h

W LU
12

97. YRR AT JTURUT 3Hdched GHIGRIOT y = f(xy) y(Xo) = Yo P TEITcHS §T 9l 3¢9 A

& fow &-er A & el @
(X"’h) yix) + wiFi(x, y) + wy Fp (X, y)
Fi (x, y) = hflx, y)
Fy (x, y) = hf (x+ ah, y + BF1).

AT W wy, w,, ¢ TAT S & FUROT &1 § arfdr IWed e Hife2 aF & v gurd
g (@nafa, 3fe ge (oh’) 81

3 IRT & fow BeT # @ &l @ @ A & FHeay 82

1. wi=Y%,w,=%;a=1,[=1

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

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

4 wy=3/4, wy,=1/4; a=2,[=2

97. A Runge-Kutta method for numerically solving the initial-value ordinary differential equation
' y' =1, y) ; yixo) = vo
is given by (for h small)
y(x + h) = y(x) + wiFi(x, y) + wy F2 (X, Y)

Fi (x, ¥) = hflx, y)
Fy(x, y) = hf (x+ ah, y + SF,).
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The objective Is to determine the constants wy, w,, a and g such that the above formula is
accurate to order 2 (that is, the error term is 0(h%). Which of the following are correct sets of
values for these constants?

wi=h,w,=%;a=1,p=1
wi=2w,=1;a=1/2, =1/2
wy = 1/3, w, = 2/3; a=3/4, B=3/4
W133/4,W2=1/4;a=2,ﬁ=2

PENPR

98, wuier GEeETT & uEeT § Fg—dt x(D=3, x(2)=18 (Sw&l xs% ?) &1 WA @Awr

# ¥ Prad/fad foar Srar g2
. ox=t"2 .
w2, 8
7 7
x5t e
Xx=524+3

2w N e

98. The extremal of

2.
x2

J 43

1 x(1)=3, x(2)=18

(where xa%) using Lagrange’s equation Is given by which of the following?

15, 6

99, YUH e & HifF @wer FHGOT p +q = pq '&ﬁfps-g—)zz,qag—;-%,a?mﬁ'
| ar e & @ sl | 87 . ‘
1. IRFa 3 raFer g & fhv aifie weeor

l-¢ 1-p -pg p+q O

9. aifie GHESROT F UF g q=b §, TE(bIAW §

3, p'q'w'rz:i?mm;rp?gli—l g

4, FHISIOT HI Teh Wz:f—lx+by+a,‘ g gl a dur b IWE




99.

p+q=pq where pfj' q=—.

—

Consider the first order PDE

~ ed

Ox oy

Then which of the following are correct?

1. The Charpit’s equations for the above PDE reduce to
dx _ dy _dz _dp _dq
l-qg 1-p —-pg p+q O
2.  Asolution of the Charpit’s equation is g = b, where b is a constant.
b
3. The corresponding value of pis p = ——
b-1
b
4. A solution of the equationis z = T—lx +by+a, where a and b are constants.
" ' [ du " dzu - 7
100. IRAAT-AT FHET (FAM) u"+Au=0, u(0)=u'(n)=0, u = EZZF’ AEC W
p -

fra| A & k U 3rRuTeHE quite @ Afdse war &1 a e A7 9 Fla @ @l

Ly
1. 97 & Aol AWl &1 3dea & dur g9a 3iffdeol waa e difss

THTAT F HUfed A

2. 9HTE & 3ifAeerolt A (héj_ g, dUuT g AP B {sin(ﬂ%jx}aﬁ

gl

3. gA & HiFwerol Je (k1) & aur dord sifeerol wee {sin (k+1)x} 8 &1
4. 9HTE & FIg JaEdads AfAe®s A F1 3aca 787 &1

100.

Consider the boundary value problem (BVP)

du d’u

u"+Au=0,u(0)=u'(n)=0, u’ Ez,u” EECT’ A €C Let k denote a nonnegative integer .

Then, which of the following are correct?

1.

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

2
1
The eigenvalues of the BVP are (k-!—ij with the corresponding eigenfunctions

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

fsin(k + 1)}
There exists no nonreal eigenvalue for the BVP.

S/46 BJ/13-4BH—6!
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101, YR w1er worear (o) —---—-xy Y0)=0, ek xR o Rrent) ar Bt o @

e w0

L W6l flxy)=xy*” war faftrey wfdder @ y=0 & Rl s ey ® y & west F
HHIUTE STET R

2. GIHRT & U Iefacier gor @ ifaed €

3. GIHART & e g o1 3ifaea adt &1

4. YA & U & 30w gl w1 e 2

101, Consider the Initial value problem (IVP) % = xy%, y(O)w 0, (xy)ER X R,

Then, which of the following are correct?

1. The function fixy)=xy”* does not satisfy a Lipschitz condition with respect to y in any

. helghbourhood of y=0 '
There exists a unique solution for the VP
There exists no solution for the IVP
There exist more than one solution for the Ivp

rwn

2
102, YRAAT A1 wrEAr (qHET) u"=~f,u(0)=u"(2)=0 [0,1] G, ST == 3: aar yr =¥

6&2
o fawm) \nt R [0,1] WX f (x) Ueh areeifaes-AlT Toa weler §1 &Y, et F @ @y

wrde
L m?ﬁ'rtrﬂTH37@UlﬁﬁWG(X,{),(X,{)G[Ol]x[Oll, &
(4) x for0sxs¢
’ ¢ foré’Sx<1

21041 x10,1] W 6 aar a‘m’rm% x=¢ 9T ai?a:wawm%ml

3. 05 x<{ T ¢ <xs1 a: T 6(x, ¢ ) waETT AT u"= 0T THIUTRT e §
4. R T w6 ¥ ue)= [ OW+ [

102, Cons_iderthe boundary value probtl'em (BVP) ’ |

u'=~f,u(0)=u"(1)=0 én o1,

S du d*u ' , N
. where o' = :ix— and ¥" = :{——z- Assumie f (x) is a real-valued continuous function on [0,1]. Then,
, e _

which of the following are correct?

1.\ The Green's function G(x, $) % &) € [0,11x[0;1], for the above BVP - i
e - (x forosxs¢
CG(ng)={t Sr0sTse
' ¢ ford<x<l '
2. Both Gand 5— are continuous on'[0,1] x [0,1] with Ti—havinga discontinuity along x=g
v x ‘ b _
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3. Gl () satisfies the homogeneous equation u"=0for0s x< ¢ and ¢ <xs<1

4. The solution of the given BVP is  u(x)= I{f({)dg’ + jxf(é’)l{

103. Al fF ATEY 1 %mmmﬁmmmmmmm Xy, Xa, ... &1
ar AT FuEl F ¥ FlT F F@@ 2 '
1. P(X,>log n3add: 3=& n21a& faw=1
2. P(X,,>2|ogn3{7rf’c‘1?-ft IAF n21 & @O =1
3. P(X,,>—;—Iogn3-l'u=i?f?f: A% n21 & AT =0

4. P(X,>10g N, X,.1 > log (n +1) da: 39& n21 & AT =0

103. Let X3, Xy, ... be independent random variables each following exponential distribution -with
mean 1. Then which of the following statements are correct?

1. P (X,>lognforinfinitelymanyn21)=1
2.  P(X,>?2lognforinfinitelymanynz1)=1

1
3. P(X,> —2- log n for infinitely manyn21) =0

4, P (X,>logn, X,..>log (n+1)for infinitely manyn21) =0

104. A % X,, X,, ... TaGTd: U4 GAUTHAS: dfed Iefood W §, 7 § &/ & (0, )W
UF THEATA Seal 1 AT e ¥l fAfdse & R T, = 3TaH 0, X, 0, X} B A
T YT F @ FT F TEr 82

1. wiRf@war & 7, 1R 3FaRa ar g
2. ded # n(1-T1,) W 3wl aar gl
3. det # n¥(1-T1,) W FAART ghar 2l
4. wifwar HVn(1-T,) 0 o 3fHERT gar 2

104. Let X, X;, ... be independent and identically distributed random variables each following a

uniform distribution on (0, 1). Denote T, = max {X;, Xz, ...
statements are true?

, X,}. Then, which of the following

1. T,converges to 1 in probability.

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

\/—I;(l —T,) converges to 0 in probability.
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105, 76F 6 X, ..., x, Cacdwa adurEa: dRe mefRow W wRear oaea waw
Fx)= A5 ; x>0, 4>0% el e Rt ol 3 2 b &l 2

L. izml_: A &1 IR 3eher B
U Xl ;

5 - A T AT 3T T

n

)X,
[
n
3.—2-2»1— A T AL 3meRer €1
n al ‘Xl

3n

h

24X,

lal .
105. Let X;, " » X» be independent and Identically distributed random varlables with probabllity
density function '

4. A &7 3aQelr 3w

f(x)z-;«,%ﬁxze"*x ; x50, 450

Then which of the following statements are true?

2 n
1.  — ) -——isan unbiased estimator of A
n,g,:X,
2. - is an unbiased estimator of A
X, .
i=1
2 '
3.  — ) —is a consistent estimator of 1
ni:l i '
4,  — is a consistent estimator of
ZX, ‘
i=l '
(B K0 K0
o . o A0 0 K% 0
106. 31aEAT WASC(L, 2, 3, 4,5} W HFHAT GFABAT 3SYg[ 0 0 1 0 0
R ' % % 0 % 0
KX h K KB K

B T AT @ R A B s A @

I 3@eart 1,2, 4 GeRradt § qur srEwrt 3, 5 et &)
2. HAEIY 1,2, 3,4 GArECt § AT AR 5 8O
3. T & Th I RRuX dea ¢
4. YT H UH  HfUF ey dead §
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106. Consider a Markov chain on the state space {1, 2, 3, 4, 5} with transition probability matrix

AU A
K0 0 % 0
00 1 0 0
%5 5 0 % 0

VIV A A

Then which of the following statements are true?

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

PWN R

107.mﬁﬁ:xamvmumm?,mﬁﬁ3?w<o,1) R UH UHTAR ded &l
AT T B W =X T, oy T8 L WS A & I woe A B e

gl A T st F @ @ oad
LW & Tl §e ®elel £y (1) = Clocey +1,., 8 e Fmar )

2.P[W>0]=l
3
3. W A T ST Boret Tad P

. ) ' &
4. W 1 HTAY deal G Fw(z)=(3§—)1{ogsu 1., 9§ feFr Smar

107. LetXand Y be independent random variables each following a uniform distribution on
(0,1). Let w=x ]{y'<x'2}' where I, denotes the indicator function of the set A. Then which of

the following statements are true?

1. The cumulative distribution function of Wis given by .
2
Fy(t)=1t [{Os,sl} +1{,>]} -

I
2. PW>0]=—
[ | 3

3. The cumulative distribution function of W is continuous

4. The cumulative distribution function of W is given by

, 2410
Fw(t):[ ][{051s1}+1{1>l}

108. 715 & x % wefos W 8 wRwar ga waw [ =a (= p)* e e,
—o<u<wo, a>0, x>u F WA NAF waq &
1.7 o v 3rax ' o
230 a & AU T Bere
3.a¥ TEIT
459 a=1¢ dp ¥ Taay
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108, Let X be arandom varlable with probability density function

FE)=a =) e —o<p<oo, a>0, x>pu.
The hazard function is

1. constantforalla
2. anIncreasing function for some o
3. independent of o
4. Independent of uwheno =1
109, fveer gseasiieer waear W el 3x+ 4y + 2z @ 3
Xty+28.12
X+2y-285
X=y+2% 2,
¥ @y, ST %y, z 2081 @
1, e @ uw i o g gl
2. WTRRHEAT W BRI O 120 + 5V 4 2w T FYATHIAOT T
3, e & e e Fu-v w22l
4, SfEHenT & ety 7 & §utvew $.8,ur2v -w S4)

1109.Consider the following optimization problem:
Maximize 3x 4.4y + 2z, subject to

Xby+zs 12
.X,’.ZV--A,Z*S.'S
xw\y"‘ 28 1211

«where Xy, 2 20. Then .

the problem has morethan.one feasible solution

the objectivefunction of the:dualproblem is to minimize 12u + 5v+ 2w
‘one of the constraints of the‘dual problemis y—~v+ w22

two of the constraints of the dual problem:are w +v+w < 3, ut2v-w £4

SweR

110, FA Xy, X, ond TIAT

; : -“,'mmmmpawmw
c>o%wmrumaﬁr | gRraR

ERCER T

X = ] 3 ,\’ T:lalv e
N2 ""21| A 1 n_“3

‘;’cﬁﬁmmﬁﬁaﬁﬁﬁlﬁ’f%‘?
1.0t ?JFF@WTI R 5
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110. Let Xy, X,, ... be independent random vanables each following a normal distribution with
unknown mean p and unknown variance g2 > 0. Define

n-2 _
_ 1 n- Z(X’ —X”‘z )2 (
XH:;_—zZX,, T=- and T,=

n-3 2 \/5

Then which of the following statements are correct?

1.  Tyisunbiased for o2

T
2, —\/Té follows a t distribution with (n — 3) degrees of freedom
1
2 .
3. X follows a F distribution with 1 and (n - 3) degrees of freedom -
1

4. X

-

2 is consistent for estimating i

111.nﬁﬁsxmmmq\vﬁmmmﬁm:m%mwmﬁmmam
FOOST(x+ 1) f(x+1) = (a+ Bx) f(x), X=0,1,2,...; f#1. W FAUT &l & 31T g
A qH & & 00 T var(x) 1 3ifaes B mﬁmm#ﬁﬁa@aﬂa‘v

1 E(X)——-—IE
2. E(X)= 50 ﬂ)( o)
3. = 22
(l—ﬂ)
4,
(- ﬁ)

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

-2
1. E(X)-l_ﬂ
a
R (o T o
3. Var(X)= o 5
(1-8)
4,

-5y
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112

113

113,
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e Vs ph o Byt Lhk =1, 20 SWWW&MW aur waurHa:

dfea afeow o@T g, ﬁmﬂemmmwoammma 50, % UH AT de

asrangmuramm%amu,a.,ﬁ,,,,,jn ﬁuaqrgaraa’rﬁmama’rﬁe

wi § wdr §2 o »
;t3ﬂiﬁﬂﬂm%l

z.a,,la1,2 5%%%%3{%@%

3. ;t+a1+ﬂ123ﬂﬁ?hﬂ%l

4, Py = Poy AT gl

. Consider the model
Yljkxﬂ*a/'*'ﬁll’*'("llk; I///k n1/2;~--;‘5~

where gy are independent and Identlcally distributed random variables each following a normal
distribution with mean 0 and varlance o> > 0, and p, oy, By, | j =1, 2, ..., 5 are fixed parameters.
Then which of the followmg statements are true? L a e :

Com e .
. TN

1. ulsestimable . SRR oy . |
2. Alllinear functions of @, 7= 1 2 5aré estimable
3. u4ontPaisestimable oo T TR e
4 fa- Pha is estimable

A R X, X xsmwowwml%mﬁmrm@rﬁmmw
ngamm%eaﬂc@mmwzmﬂmwzwwm%l
yRenier wY fF X = MZX | o wut A A AT I
1.qﬁwe§mqﬁ%’r| 3
z.Yasmmﬁweaﬁrwamw%m‘i{/” BRSO
16X+2

3%1%3%%;%(33%% S - |

4 Wﬁmaﬁrwm%16)(+2 ghu e RIYE R “ ~,~'.:f‘ $

Let X3, X 2 o Xs be a random sample from the normal distribution with mean 0 and varlance

1, and let the prior distribution of .0 be normal with mean 2 and variance 2. Define X= SZX
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 17
7
3, For absolute error loss, the Bayes estimator is L f7+2
16X +2

4, Forsquared error loss, the Bayes estimator is

17
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4. #71t f& x w WmReds W ¢ e ode wad ¥
20x+1
f)={ 6+l
0 , otherwise
GETOT FHEAT Ho:0 <1 FTH Hi:0>1 R faar| A & adietor ¢ & S R mar
&

, 0<x<1, 6>-1

9-8a —-1
x>t

1 if .
P(x)= ol
0 if xYZTo27!

2
ar faeT wuat 7 @ AT g B
l. $TH UHUA Hcdd AfFAAN o AT gfreyor
2. ¢ U UHTAE Hcdd AfFdAqel o AT qdeTor 787 &
3.9 6>1 & AT o wderor 4 Al FH A FH o T
4.5 0>1 & fAT 0 W qliatorg A afFd o & FH @ T B

114.Let X be a random variable with density function

20x+1
fx)=¢ 0+1

0 , otherwise

s 0<x<1, >-1

Consider the problem of testing H,: © <1 against H,:0> 1

Let ¢ be the test given by

9—-8a -1
X2
2
9-8a -1
<“__—
2
Then which of the following statements are true?

P(x)=
0 it x

@ is a UMP size a test

¢ is not a UMP size o test

Forall 6 > 1, the power of the test patOisatleast a

For some 0 > 1, the power of the test @at B can be less than o

115,87 U & 319 8 & WY 4 WUt & @WUs HR&euaT &9 F Feariag 2° wAIOT
FART & o F AR A £ 57 HPFeTAT F1 AET @US 3UUR EG (1), ab, de AT
9T I A AT AT | 30 HWFoTT e Iedeaar aRomAE & @ w
¥ TR g1 gaa &

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

4, AB, CDE, ABCDE

Eall o o

S/46 BJ/13-4BH—T
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115.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

el i

116, U GRATT 33T TETAx, y), i=1,2, .., n F AT AW 6 wcs oot Famsaor @
g
YHYHIUT 1 5x-8y+14=0
GHHEIT2: 2% -5y +11=0

v T wuet oF @ @i @ adr §?

1. |geser quiies A AT -0.80 1

2. WG IUTIH H AT 0.80 T

3. y & HH faaelel x & AlAH [aaee § &H

4. (%,7) = (2,3), 5Tal 5c“=%§ijx, aar 7=—’1;§”:y, B
i=l i=l

116.For a bivariate data set (x, y), /= 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 Yz}—ix, and §=ml-iy,
ng R

17, 7% B Xy, X, ..., X, €A TUT FEdEA: dRd aeRos WE, e @ R &

THGA §TT F (0-2,0+2) U ITEROT HaT g IR P fH X = TTF (X,

X veoy Xo TUT Xy = FYATH Xy, Xy, .oy Xo} &1 A T IMeferenl 7 q A T o F faw

1. X(]_)"'z

2. Xpt+2
X+ X

2

1 3
4 KT+ Ky =2)
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117.Let X3, X,, ..., X, be independent and identically distributed random variables each following a
uniform distribution on (6 - 2, 6 + 2). Define Ximy=max {Xy, X3, ..., X,} and Xy =min {X;, X,, ..., X,}.
Then which of the following estimators are maximum likelihood estimators for 6?

1 Xy-2
2. X(,,) +2
Xoy + X
3.
2

4, . (<1>+2)+ Xy =2)

118.1,2,3,4 & RfETd IR 3TaRY F1 @oer ofe @vst qaq 3fweder & o &
11,2,31[1, 23,4

frr wyat & @ Fia ¥ @

1. AR Hag § W wifash g

2. HRPETAT Hag § W wlifaes

3. T ITUR-AYHAA ey §

4. B FS A ITIR-RAYAAG 3maverdT #)

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

1, 2

1, 2,3,4

Which of the following statements are true?

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

W

119mmo$wﬁwﬁmﬁmnaﬂwmm
mﬁwmaﬂm%lmﬁ%pmwmgle%Hﬁm@Fm
Wmimﬁﬁaﬁaﬁ%ﬁmmmﬁ#mﬁwﬁ
mmﬁwosasé:muuguﬁ%aﬁﬁﬁ:]p 0] <0.02 gi?
mﬂmm?%qn.gs-0.97s,q>(1.64)=o.9sagrq>mmmﬁm
e Bl & AfEST Far &

1. n=1000
2. n=1500
3. n=2500
4. n=3000
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119.A simple random sample of size n is to be drawn from a large population to estimate the
population proportion 0. Let p be the sample proportion. Using the normal approximation,
determine which of the following sample size values will ensure |p - 0] <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

120. 7T BF Xy, Xo, Xs, X, Xs EACAA: Td GAAEA: dfed uwﬁ:w W §, oed | s
(0, 1) UX UG SRITHATFT Sieel &1 JFTET0T heal §, JUT M 36H A1ed dr fAfdse Fear &)
ar Pvsr e O O B @ adr g2

1. P(M<~l-)=:]’(lvl >~2~)
3 3

2. (0,1) U M UHEAT §fee §
3. E(M) = E(Xy)
4, V(M) = V(X,)

120.Let Xy, Xa, Xs, X, X5 be independent and identically distributed random varlables each following a
uniform distribution on (0, 1), and let M denote their median. Then which of the following

statements are true?

L p(M<l}.-.:p(M>2_)
-3 3
2. Misuniformly distributed on (0, 1)

E(M) = E(X,)
4. V(M) = V(Xy)

w



