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3
v _ : A 3. 3 O/ et &
HITT &/ PART ‘A 4 3 ¥ U e
T OUF Baa & S oSy awg ¥R 3. A cubical piece of wood was filed to make it
. i ; into the largest possible sphere. What fraction
fN)=N S 3@l F ATH § FE N of the original volume was removed?
R TEdr # f¥egea €1 STEoT & 1. More than 3/4
20 12
i) ) 795c6
ﬁt’f(l??) 143+7=11.70 £(2'3°5%) 3. Slightly less than 1/2
T Hodiwe FT 4. Slightly more than 1/2
1. -l 2. 18 : :
3. 28 4. 11 4. H B fhaw & dw @E Y F @R w9
: AT A FIWEAT &, U6 HoAN & a9 &
We define a function f(N) = sum of digits :
of N, expressed as decimal number. T WY W oA drs fow: 1, 1
eg f(137)=1+3+7=11. Evaluate TJUT I | U AT TS aed, WHA &
f(273;5‘)- HEROT T F W YRE T &, U
1.l 2. 18 :
3 08 4 11 affaea. @s 11 &) od  JraRorgss
| afg & @z fir AR 6
s @Y AT &1 SH & A 5§ FH A ¥ TR T o T R
e &
1024, 640, 400, 250, ...
ATH T I AT 4T 87
I 15625 (b- i
) mearan e 18 EA. § digr 3w
3.-64
4 40 & 4. Three volumes of a Hindi book, identical in
@ shape and size, are next to each other in a shelf,
Every month the price of a K wlilar all upright, so that their spines are visible, left
commodity falls in this order: (b, to right: I, IT and IIl. A worm starts eating from
1024, 640, 400, 250, ... () the outside front cover of volume I, and eats its
What is the next value? . way horizontally to the outside back cover of
1. 156.25 $ volume III. What is the distance travelled by
2. Approximate@ the worm, if each volume is 6 cm thick?
3. 64 1. Boin
4. 40 2. 12cm
3. 18cm
wHal # T gy quQ F, IHE TF 4. alittle more than 18 cm

FocaR Mo s« FE e @ 1 oH
. A TWIHT y=2x, y=—2x T y=6¥ INEE
A & FAT I FFer @
eYsT &7 & 49T | 2

L WeAg @ v 1. 36 2. 18
2. 3T 3 IR 4. 24


http://careers.aglasem.com/
http://careers.aglasem.com/

0.

What is the area of the triangle bounded by the
linesy = 2x, y = —2xand y =67
. 36 2. 18
3. 12 4. 24

ﬁ?ﬁmﬁ?}m 22 #r gl ww
HATATH FEATAT Geal & ATelgR fohdT JATaT

| e ey w1 F s 7 .
F UF HY Fod ¢ | ATNGR B & FU0A

EATeh geer i wlers aar 7.

2
°m

. 14m 2.
3. 0.7m 4,

1.6m
I.I m

A 22 m wide rectangular steel plate is
corrugated as shown in the diagram. Each
corrugation is a semi-circle in cross sectio
having a diameter of 7 cm. What will be
width of steel sheet after it is corrugated?

2
2

l. 14m .

3. 0.7m

I, @ 7 T 2F 2, yfafafe, aemes,
wfFEs: aur 3 AFeH, t{igmamﬁ

ITNRTFA: gl U ST o ATAEE P FEr F 8.

o 3ot TR H E | IST eI &
WHG qUT WEEAE & S A & ¥
FFTA A T AG FE | W AR W
FT cgqwary Ur?

8.
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. HIg-giEass; a8-31fa ey He-

ATATETS, dE-giafaty

HTg-HiFAsE, FE-arars; 9-

gfafaft; & sfFweas

3. 3Sg- AETS; €6 gfafee -
P&, ¢9- afFaas

4. HSG- ATy §8- Hi¥weTw, A
gfafafe; da- aFass

2

Ajay, Bunty, Chinu and Deb were agent, baker,
compounder and designer, but not necessarily
in that order. Deb told the baker that Chinu is
on his way. Ajay is sitting across the designer

and next to the goMpounder. The designer
didn’t say anythihg.* What is each person’s
occupation? 6
I. Ajay- c@ounder; Bunty-designer;

Chifty- baker; Deb- agent
2. @ompounder; Bunty-baker;

nu- agent; Deb- designer
jay- baker; Bunty-agent; Chinu-

@9 designer; Deb- compounder

4. Ajay- baker; Bunty-designer; Chinu-
agent; Deb- compounder

A IR F A dfas g A Jur FwhrR
g Bt | whuwAW Wfedt & vF A &
qelt d S § | I egAa wgman e
N daE g TU IHA ITaaH WA A
b ¥ @ Wum F AR B g @

gFdr &
1. 2B/b
2. <Ala
3. =B/bTUT < Ala
4, <BbHTAT = Ala

Two platforms are separated horizontally by
distance 4 and vertically by distance B. They
are to be connected by a staircase having
identical steps. If the minimum permissible step
length is @, and the maximum permissible step
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10.

10.

5
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height is b, the number of steps the staircase 11, 1% wa =, 3 173°%a @ x & gger 95a

can have is

> B/b

< Ala

=B/band < Ala
< B/band = Ala

N

TF TET H DGR, I n Wepics A3
T A 42 § | OE T T F R

I.- i 242
3. .3 4, 4

The sum of first » natural numbers with one of
them missed is 42. What is the number that was
missed?

JHocEs) 2.5 2
3.3 4, 4

w gRA A, g A @ g BAE, TR IS
mgﬁmwﬁmmrﬁw-w
7 = g, I E I AT B dF ol & fod
IRy & quw oot A FI FE FA G FHA
&?

A @@
. P
<
f@om’t A to B without
the path, and never

hat is the total number of
the mouse may take to go

b <l
3 T2

A mouse has to go
retracing any pa
moving backwa
distinct pat

from A to B?

A B
] 11 2. 48
3, 72 4. 24

\"o

11.

12.

12.

13.

¥ o ¥ 3w R ¥ soRe T, SHr ¥
F AT 30 | 4x &F a1 97 AT | x & A=

7 8
Py ) 2. 30
3 B 4. 16

A certain day, which is x days before 1
August, is such that 50 days prior to that day, it
was 4x days since March 30" of the same year.

What is x?
N30
45 16

1. 18
O

3. 22

foreT e H T &
*

T A3 By i
l. @ 2. 39

433
@ is the next term in the following

ence?

.1, 13, 17,1925, 29
L. y AR 1
3. 31 4. 33

T rafEt & sF-ar Aveaw g § &
y,x & SHAT IS H &7

1. 5 2. gt 2
v Y
(0,0 X ~
3. I 4, 0o =
y \ y K
{0.0) X
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13. Which of the following figures best shows that
Y is inversely proportional to x?

1 b 2 (0.0]
y \4
(0,0 X ~
X
3. 4' 0.0
' \ yr
(0.0] X o

UF g0 A, e snakes ofmmor
24 x 18 x 17 g1 A, &, W o7 vl =@g

6ﬁ.m.#:q\ta3§3#£r3'€ﬂanmwav

1. 24 2, 30
3. 33 4, 36

14,

What is the maximum number of whole
laddoos having diameter of 6 cm that can be

14.
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n= 2?‘2

. nn=mn 2,
3. n= rzﬁ 4,

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

e

n= ?'3'\/?

n= 27’2

a—

17, m? ~33n+1=0, 56T m FUT n QO

packed in a box whose inner dimensions are ,

24 % 18 x 17 cm*? q\l' P EW Al E

I 24 2 30 2. OF-8F tH FH.% I

3. 33 4, 36 6 A 3. &%-8F o g £
4. IeAad: FE g ¥

RN, BT T Qs o7 o
NxExT=2013 § &@'N, E
THT AT e F

. 39 ()4. |

-3
3I=ddH

2015

3. 675 N . 671

IS.If N, Eand T ﬁstinct positive integers
such that N =2013, then which of
the follg dis the maximum possible sum
of N, E an 7
1. 39 2. 2015
3. 675 4. 671

ls.ﬁ?a;m*qmmmﬁaama‘m‘?a:
Wmﬁlﬁmnmnwm

Hefog &

17. The equation m? —33n+ 1 = 0, where m &
n are integers, has

l. no solution

2. exactly one solution

3. exactly two solutions

4. infinitely many solutions
ls.ﬁmmaﬁ##m-mwr{ﬁm‘r%?

1. 1022121 2. 2042122

3. 3063126 4. 4083128
18. Which of the following numbers is a perfect

square?

1. 1022121 2. 2042122

3. 3063126 4. 4083128
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19.ﬁ‘mﬁ31§ama?r94-a?qamt? o D,
,1,2,2,2,2,3,3,3,3,3,3,44,4,4,4, 4,4, o e it
4, i
1. 2.
3. 10 4. 11 250
57 . >
19. What is the 94™ term of the following e s R
sequence? : i T ;1
1,1,2,2,2,2,3,3,3,3,3,3,4,4,4,4,4,4,4, ot et i
4, ... :
' Which of the following statements is true?
1. 8 2. 9 1. Values of Dollar and Euro rose
3. 10 4. 11 steadily from January to June
2. Values of Dollar an rose by
20. feT T@RT o 7w A SoR awr W F equal rate between Sgnhary to March
5 R 3. Therise in the f Dollar
& w= 1 aRMel & from April t 1s three times the
fall in Eygo dutihg the same period
: 4. Value lar and Euro rose
79 eq etween May and June
o75 ' T=\
oL @' /| PART 'B
59
57

55 ;
Jan Feb Mar Apr May &

@Q 21, AR B (b,) W (c,) TEARAE FEAB &

fot Syt § § S |7
i FTHEA & | A FgIA S (1) = bax + Xl F

1'mésﬁﬁ( i FTFA F dFdlEE W W 0 §GF
ks Bl ahtl FEAEG: FEERa @ & v
: il R Taegs Ud gaed gfaey §
A AT ¢l
3. 3T dF el & AT # 1. limpoby = 0andlimp ¢, =0
m -ﬁ- W -a; 2 E.:;l | Ib1'|| <® and E:;:i | C‘nl <

3 UF U QUi N F Hedcd § dfe

Sl | @ n>N & T b, =0 U

4, FE AWM TA F T FR AW INF

: ¢, =0 4
A # T G | 4. limy..c, =0
20. The following graphs depict variation in the 21, Let {b,} and {c,}be sequences of real
value of Dollar and Euro in terms of the numbers. Then a necessary and sufficient
Rupee over six months. condition for the sequence of polynomials

fa(x) = bpx + cpx?* to converge uniformly
to 0 on the real line is
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22,

22,

23.

23.

8

I lim,_,, b, = 0 and Hy een=1
2. Er::T [ bn| < o and er?:] lenl <=
3. There exists a positive integer N such

that b, = 0 and ¢y = 0 for all

n >N 24.
4, lim,_,.c, =0
AT &k uw v quite &) Ao
Sieo SO0 2n S HBrEROT far
Ik 2, k%
3. ik 4, «w
Let k be a positive integer. The radius of

ik

convergence of the series $%_, ((::)r z" s
Lok 2 Jk
3 kH 4, o
A & aneafas TR F AT p  ww 24

ELECH GUCTE ST i S .

HTTTHT: FEr & o

l. a—g-qap%a‘ra’mﬁmnﬁa:aﬁa
HAFAST p' & FE HeT 7 ¥

2. p F FE N @ aarw g 5
mﬁamp*mram-amw
qF &

3. pa:a?%sﬁa’rwmnﬁé:

D
&

25.
HTFTST p' &7 S-BF [
4. p FE M QY FATE WQ
HIRSTH p' T FH %mm q
gl
*
Suppose p s ynomial with real
coefficients, which of the following
statements s We®®ssarily true?
. There~ root of the derivative
p’ between two real roots of the i
S

polynomial p

2. There is exactly one root of the
derivative p’between any two real
roots of p

3. There is exactly one root of the
derivative p’between any two
consecutive roots of p

AglaSem Careers

4. There is at least one root of the
derivative p’ between any two
consecutive roots of p

Al & G={(xf(®)):0 sx <1} Rt
AEARAE AN AT Gae fa
oufRy & | A (1,L0)eG & A &

ﬁwﬁﬁgwamm‘r‘mmsrmﬁg
W Bew wfewr & dw ¥ A e A @ a
T &7

L. G vw dreged & amg

2. G UF ged @ U ¥

3. ¢ UH @ @z

4. G TF gl

Let G = xS(x)):U <x £1} be the
graph o&! valued differentiable function
¥ Me that (1,0) € G. Suppose that the
to G at

vector any point s

tapge
dicular to the radius vector at that
it. Then which of the following is true?

I. G is the arc of an ellipse
G is the arc of a circle

G is a line segment

4. G is the arc of a parabola

L 1o

A & Qcrr v fagd wHcag ¢ oawr
[{Q-> R UF FaFad G & afs gafr
x€EQF favw DOHE)=0F AT & &
T TET 87

L. f @ UF W BT g Ao

2. fﬁn#mmwmzﬂma@m
3. xeQF AT fx) =0 a1 1 g TR

4. Wfﬂfrﬁwzmmmgrm%[

Let Q € R™ be an open set and

[iQ-> R be a differentiable function

such that (Df)(x) =0 for all x € Q.

Then which of the following is true?

I. [ must be a constant function

2. f must be constant on connected
components of )
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26.

26.

27.

27!

28.
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9
3 f(x):UorlfoerQ Y (0 1 0) i 117010
4. The range of the function f is a 0.9 1 s R,
subset of Z
F ! 28 Which of the following matrices has the same
A B {agn = 1) TEAEH FEArAT & row space as the matrix
T WEA b oanE Tioi KR eI i
oo e la, o ¥ AR R OR (3 - 1)?
ard Ao T, anx” #r HFwor F= 2 4 @D
e e e g I ¢ (S g )
L, 0<R< 2. R=1 9 e e (5 )
3, <R 4, R=ow 0 1
g 410 1@ 0
Let {a,:n > 1} be a sequence of real 3 (0 1) 4 (O 1 0)
numbers such that ¥n=; ay is convergent
and ¥2_, |ay| is divergent. Let R be the @
radius of convergence of the power series 29, nxnFHEIT HTE
¥®_, apx". Then we can conclude that of
b SR 5 1 2. R=1 I 1]
3. 1<R<w 4 R=ow ® 1
A fF AB nxn ISR & AfE 9@ '
BA+B2=1—-BA* @ | nxn \(b-
AeEHE W & T & FlA-A g q
el B (b. T AR &
2. B ogepAelE El \ 3, = 4
3. A+B AU @QJ @ x| . x @ AT ITAAH quites T
4. AB FHAMT Fl & fafése & &

Let A. B be n xn ifatgces such that

BA + B? =1 — BAAwjere [ isthenXn 29.
identity matrix. of the following is

always true@

(AR . ingular

2 &@nsingular

3.  A+Bis nonsingular
4.

AB is nonsingular

foet MRl R ¥ HIF-A1 I

4 8 4

36 1)%%%%&6@
2 4 0

&

Lo 1) (0o 1

The determinant of the n X n permutation

matrix
1 oy
i
1
1
El
. ()" 2. (-1
3. -1 4, 1
Here | x| denotes the greatest integer not
exceeding x.
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30.

30.

31.

31

AR

1 14x 14 x4+ x?

1 14y 14y+y?

1 142z 147422

gH& AT §

L @=-Nz-x)y-x)

2 (x = y)(x = 2)(y — 2)

3. =y -2)*(z - x)?

4. (X =y (y? - 2%)(2? - x?)

The determinant

1 1+4+x 14 x4+ x2
1 14y 1+y+y?
1 14z 142422

is equal to

L E=-yEz-x)0r-x)

2. (x=»xx-2)(y-2)

3. (x=y)P@ -2z -x)?

4. (P =yH(y?-22)(z2 - x?)

L 2
R @ & @
[1 10 ﬁ 0]
1 0 2 0 2, 2 1
0 0 1l & 0 3l
33.
1 1 0] ‘b 1 0 1]
3 [o 10 ()4. [0 2 0
0 0 2$ . 0 0 3l
Which of't owing matrices is not
diagongl e over R?
1 1 0] 110
L. 0 2 0 2 [0 2 IJ 34.
0 0 1l 0 0 3
1 1 0 1 0 1
3. 0 1 0 4 [0 2 OJ
0 0 2 0 0 3

10

32.

32.
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" & P owE 2 x2 wiERs ey e
3HE @y afEd & afF pop aenes
IR Bl @ P & HHeerOw A

I arEafas §

2. UH gEl & wgeedr femy §

3. U GEY & hohA ¥

4. FmOE | ¥

Let P be a 2 X 2 complex matrix such that
P*P is the identity matrix, where P* is the

conjugate transpose of P. Then the
eigenvalues of P are

. real

2. complex conj of each other
3. reciprocal ath other

4. of modul

&

a(z) = b1z + byz? + - + b, 2"

Bl AR ay b, YAR wEAN TEEE Eoar
:'% F 0 HAY 57 TA ¥
ag by
:‘-: 2. ;;
3 2y 4 X
' by oy

p(z) =ay+a;z+ - +a,z" U
afFasy EICS

Letp(z) = ay + a;z + - + a,z" and
q(z) = b1z + byz? + - + b, z™ be complex
polynomials. If ag, b, are non-zero complex

numbers then the residue of-z—g—; at 0 is equal to
% %

1. . 2. =
8 %

i % 4, 5

A I a,z" vF A o Aoh ¥
AE lim, 2 =R >0 ¥ #wr p

an
UId dF agYE § | are Aof
Zn=op(M)a,z" Fr HFfATRor B §

I. R 2. d
3. Rd 4, R+d
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34,

35.

ah,

36.

36.

1

Let 3% a,z" be a convergent power series 37

An4a

. =R >0. Letpbea

such that limy, 4

polynomial of degree d. Then the radius of
convergence of the power series

Y= ,p(n)a,z" equals

;e 2. el 37,

3.« Rd 4, R+d

At fF oz, ={1.2,..) 9 Ol &
AT § ICEED
rl==RWWHW@'WZ+
9T ITgARe Fiedfast ¢ |

1, =17, T eufadr e, 3| Har
{{x:15x<b}:b€Z+]U
{{x:a<xcb}:a,b6?ﬂ+]

arer Fieytas &l

r, = Rafwa witeuta 31 38.

=
1 T, #0049l T, =1,
2 T, EL Al T, = T3
3. T, F T304l T; = T3
4 T4 =T = 13

Let Z, = {1,2,...} be the set of positiv A
integers. Let T, := subspace topolog;é%+

induced from the usual topology
7, = order topology on Z, i.

topology with base

{{(x:1<x<b):b€EL, 39.
{{x:a<x<b}:a,b@ .

73 = discrete topology,

Then §

. 1,# @ Ty =13
n

2, dty =13 40.
3. sand T, = T3
& T =Ty =Ty

FATT THE Se A wgfesar @it & §EAq §
1, 12 5 n
Bosir30 4, 6

The number of conjugacy classes in the
permutation group Sg is:

1. 12 2. #

3. 10 4. 6

38.

40.
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@ W Q(Z Y2 V2) % g-fawn & A
& AT Fd

1. - 2
3. 14 4.

LS 3 - =]

2

Find the degree of the field extension
Q(\fi V2,V2) over Q.
Lo 2

3. 14 o 32

A & e IEgel & WU 3UHT F FW
A sagat & v &7 & Aed FHE G E
ar At et F &3 W 6 A fRa & T
Femat v e ¥

L. - 3 2

5
3. 6 O 49
Let G be t§ G&s group of a field with nine

element r its subfield with three
elem : en the number of orbits for the
G on the field with nine elements is

3-3 2,155
\(b'é 4. 9

mmﬁ#wqﬁm#?ﬁﬂ yaual &
wwwmwﬁﬁﬁﬁm
&

. 36 2. 64

3. 69 4. 81

The number of surjective maps from a set of
4 elements to a set of 3 elements is

1. 36 2. 64

3. 69 4, 81

dret rawat ¥ ve &7 & wiaftcar wwead
T 4 x4 AT IS F W H,
& oy 3-fael SU-GHE A ACHHICTN &

1. 3 Do 8D
3. 243 4. 729

In the group of all invertible 4 X 4 matrices
with entries in the field of 3 elements, any 3-
Sylow subgroup has cardinality:

L, 3 2. 8l

3. 243 4. 729
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41,

41,

42.

42.

A fR PR > R, P(x) = q, +a;x + a,x?
U TEUC 8, a.a,,a, € RAWa, #0 &
[Ty
A OB = f;P(x)dx~%(P(0J + P(1))
Ey = [ P(x)dx - P(3)
uﬁjxl,xemmﬁ?&ﬁm& ar

L |E] > |E,) 2. |E;| > |E|
3. Bl = |E 4. By = 2|E,|

43.

LetP:R - R bea polynomial of the form

P(x) =ay+a,x + a;x?, with

@p.ay,a; € Rand a, # 0,

Let £, = [ P(x)dx — =(P(0) + P(1))
E; = [, P(x)dx — P )

If |x| is the absolute value of x € R, then

Lo 1By > |E,| 2. |Ey| > ||
3. | = || 4. |E;| = 2|E|

AER & v dar A7 FEey

x2£—§+2x S-f+.ily=0. xE[l,Z]}
Y =y@2)=0

& ax # fammy = Fut & @ 3l

e B

L TF 4 e RF Hfeaea &

sfrz>aﬂa:ﬁ-‘mr(&)%%:3{qm
g Bl
gfmm%}ﬂ%

*

!-J

{A €R:(P) &1
F TF g Y B
3. I xe & T f(x) 2 0% |mer

ﬁ?@ﬁ@ f:11.2] - R& farT, 4
FEAREF T (P) F e 77 o '

F AT & A [Cur o0 B
4 T AeR® 3RaeT ¥ Ay () x
& UHUTAd: FEET ga §
For A € R, consider the boundary value
problem
d? dy
X2+ 2x SHAY=0, xe[12]
y(=y@2)=0

= (P)

AglaSem Careers

Which of the following statement is true?

[ There exists a A, € R such that (Py)
has a nontrivial solution for any A > 4.

2. {2 € R:(P;) has a nontrival solution} is
a densc subset of R.

3. For any continuous function fi1,2]- R
with f(x) # 0 for some x € [1,2], there
exists a solution u of (P;) for some 1 € R

such that flzfu # 0.

4. There exists a A € R such that (P;) has
two linearly independent solutjons.

A y:[0,o) >R & IR waqa:
HaFo=rT & g

Y+ [ (x = s)y( x'/6 & FATT
AT & ar

L oy s lfm sin(x — s)ds

2. yahN= fux s?cos(x — s)ds

%) = fﬂxs sin(x — s)ds

3.
\‘@'J’(x) = fnxs cos(x — s5)ds

= (P %’ et ¥:[0,00) = R be twice continuously

differentiable and satisfy
Y() + [} (x = )y(s)ds = x%/6.

Then

I yx) = %foxsa‘sin(x - s)ds

[ ]

1 rx
y(x) = Ej; s3cos(x - s)ds

.. y() = fuxs sin(x - s)ds
4.y = ['s cos(x - s)ds
Golddesh

J&) = y* () + f) y2(x)dx,
y(0)=1

STET y € C2((0, 1), & & # A | afe
H y WRAT &3 &, ar

I y(x):l-%xz

2 Y =1-1x
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44.

45.

45,

13
3, y(x) =1+ -i;x 46.
4 yx) =1 +%x2
Consider the functional
JO) = y2(1) + f, ¥ (x)dx,
y(0)=1
where y € C2([0,1)). If y extremizes |
then
L y@)=1-3x2
2. yx)=1-:x
3.- plx)=14 %x

46.

4. yx) =1+ %xz
A B ulx ) = e@*p(t), v(0) =1 & T,
du #3u
S
F UH g ol al (b'

4
i u(x, f) s eiw{r—wzt) @

2. u(x,t) = eloret ®®
N\

3, u(x' t) o el'uz(x+w2£)

4. u(xt) =ew’ ‘b
e
Let u(x, tg)g' v(t) withv(0) =1 bea 47,

solution

au _

a

Then

1. u(x, t) - eiﬂ)(x—mzf)
2 u(x,t) = glux—uw’t

3. u(x’ = eiw(x+m2t)
4

u(x,t) = i@’ @0

AglaSem Careers

At 7 y:R— R aseid ¢ adl
HLHE.

2= f(y) x€ IR]
y@ =y(1)=0

F FAUA T &, 61 frROR TH
fafes daa wa gl ar

. yx) =0 T IR Faa T x€ (0,1}

2. yuReEg &l
3, yfReER avA = &l
4. 2 uieg

O

Lety:R — R@differenﬁable and satisfy the
ODE: ® .
2 @J’), x'E R}

where f: R — R is a Lipschitz continuous
function.

Then

.  y(x) =0 ifand onlyif x € {0,1}
2.  yis bounded

3.y is strictly increasing

4. L4 is unbounded
dx

IIE.
a 2
up®+q*+x+y=0, p=§,q=a-;

¥ fav e & FAeor 38 &ar Srar
r

R o SRR du _ dp _ dq
To1-p3  -1-qp?  2pPu+2q® 2pu 2q
dx _ dy _ du k- A 22 o ]
‘2pu 2q  2plutzq?  -1-p? -1-gp?
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47.  The Charpit’s equations for the PDE

are given by 49,

l dx = dy . du __dp__cfg
L o=1=p3 T —1—gp? 2ptu+2q? pu  2g

dx _ dy du dp

2. R — = —=

2pu  2q 2ptu+2q2? -1-p3

30 & _dy _du_dp _dq

upz-qz—?—x-y
4 X _dy _du _dp_ aq

29 2pu x+y  p?  gp?

48. ufy v #:mﬁnwﬁgm*mﬂﬁ

AFAT. PR o gomme & o Rz e S0,

m#ﬁ?ﬁruﬁm-w%ﬂuwm‘rcu
#.mcmm?.#ﬁwm%.a’r

L v=L2[1+4ee]

=4 —ct
2. v=="[1+e7%

3. v= f{l S | 50.

=971 _ et
4, Pl e

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

Lov=E[14 ¢t
-9 -ct
= [ldg™)
v=§[1-—e‘“]

=971 _ et
=it =]

%
e
>

o o

S
49. AW R @:ﬁﬁv EX)=0 aur 51
Var(x,) - WY FEEIE: ger '

aUEATT. iR amfow @ Xt i
gl mﬁ?snzx,+---+xn t AT R
P(x) Uh ATF: GHATT Ao a7 @
mmm%!ﬁfﬁﬂﬂ‘aﬁx>0 +F
T lim, ., P(—nx < 5, < nx) $H% AT
&

S
O

AglaSem Careers

®(x)
1—@(2x)

[ 20(x) - 1 3,
3. 4,

Let X1, X,,... be independent and identically
distributed random variables with E(X;))= 0
and Var(X;) =1 for all i, Let Sy =X, +
"+ X, Let @(x) denote the cumulative
distribution function of a standard normal
random variable.  Then, for any x > 0,
limy o P(-nx < S, < nx) equals

. 20(x) -1 3
3.1 4,

wqmﬁm@wmmﬁﬂfﬁﬁw
g Saf@d 4,8,C,D FuT E Treieosd: sy
ST &1 gHEY ¢ f&F Aqurp o=t

FH Y FH E?@ qufera &2
. 377 6 2. 172
4. 1/4

3 4/7
.

Five $OMs A,B,C,D and E are seated at
rand n eight numbered chairs which are
a ed in a circle. What is the probability
A and B are separated by at least 2
airs?

@ (x)
1— & (2x)

l. 377 2. 1/2

3. 4/7 4. 1/4

AT B ox T v quieAm, oReg
mﬁ@mm%[ﬁﬁmmﬁﬁ#m-m
THT &

Lo E(X) = E EX|Y = y)P(Y = y)

2. VX)) = Z,VXIY = y)P(Y = y)

3 PX=x)=T,PX=x|Y =y)p(y = y)
4. EQXY) = T, yE(XIY = y)P(Y = y)

Let X and Y be integer-valued, bounded
random variables. Then which of the
following statement is FALSE?

L EX) = T, E(XlY = y)P(y =y)

2. V&) = Z,VXIY = )Py = y)
3. PX=x)= 3, P(X=x|Y =y)P(y = ¥)
4. E(XY) = T, yEX|Y = y)P(Y = y) _


http://careers.aglasem.com/
http://careers.aglasem.com/

52.

52.

53.

53.

54.

15

A B Xy Xy, .. U 3R IO FATC
ot arefRes o &1 AW & Xo~N(n,07) |
SRR & X, & a% FfEaRa g &
Ify aur A7 IS

Uy = 0 T 0F -2

Uy = 0 H’-‘TU’gmﬁHm%
g2 - 0 dur u, FEERT B &

e R

are random variables on
space  with
converges in

Suppose X1, X3, .
a common probability
Xp~N(un,07). Then, Xy
probability to 2 if and only if

1. u, - 0and a7 -2
Un — 2 and o2 -0

2
3. u, = 0and o7 converges SS.
4

62 - 0 and p, converges

A ™ X, X, W X, AT aW
FoiEAE: dfg anftod W &, e
W UF F, TS 1/2 F TH G0 qce

¥
;' ?/4 A é/@e

Suppose that X3, X, and X3 %ependent

and identically dis random
variables, each h %a Bernoulli
distribution with pgraresér 1/2. Consider

* (X 0 56.
the 2X2 m = (Xz Xs)' Then,
P(Aisinv ) equals
1. 0 2 1
3. 4, 3/4

AR X Xp .. X, U06),8>0 ¥
frEe T TF ARROF A7 ¢ AW
Xo =Xy s
¥ T @ 3AHaa e T, = 28 auw
T, = (22) X & T #

Uy =2 @I o7 =0 54.

¥ 2x2 W A (X; }?3) Fan #
) ar P(A—a?ﬁm'i‘rzr%)m W(b‘%

& Xy TR SfAES Tl 6 s,

AglaSem Careers

ar
s Var(Tz)
n—oo Var(Tl)
1. 0 25l
3. o St o

Suppose X1, X3, ... Xp is 2 random sample
from U(0,6),8 > 0. LetXu) <X =

++ < X(n) be the order statistics. Consider
the two unbiased estimators for

- 1

9: T,=2Kand T, = (I‘-:—) X(ny- Then
i Var(Tz)
n—e Var(’rl)
| R, () 2 1

3 fe's]

; &4 12
At B x~w=|m"r@ 0 | AT B A

r{a"aa?r U(O afy x =0 9t &

&qﬁm 0<isy L& el
6-\,9 1

Suppose X~ Poisson (1), 4 > 0. Let the prior
distribution of A be U(0,1). If X =0 is
observed, then the posterior probability of the

set0<15%1s

1. 0.5 2. -4
e—e 1
3. = 4. 2

A X~ N1 FU X =xd TW W
v &7 SfEld de N(ax, ), 0<a<1 &
vl 5 g YA X W FAART W E
faeRoT 7oTs R* &

2

1. a a
3. — Lt
' Ji+a? 1+a?

Suppose X ~ N(0,1) and the conditional
distribution of Y given X = x is N(ax, 1),
for 0 < @ <1. When we regress Y on X, the
coefficient of determination R? is
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L a? 2. @ 59. 9R feror wRaftrat # ganfaar € qeror
= 4. == ¥ Uw Fer & ot fw wEART o
120 BTl 1 v FET ACROFS: W H
57. mﬁﬁ;murpva"ummw 24 % 9fT wagt # faenfaa frar s ot
HEE © IFT S p-RAN wwERT doer Rel # & & & ® & wg W
¥ @AER ot 3w o0 # aefow W ReE & oaww @ @
T Xy X, B WE AT B T IRRowa: 3 AR FA 39HAEl H
Lo (Xy = )L (X, ~ w) T 1 TG f%nmﬁ:mamatsw:@—axﬁ-‘mw
T & F1E o dea & Rueror gfafer @ srvemar @eh Rt 3
2. XX' &I p TaATar FfeEt @ R U 1 eumA Rvg # swah fen ow
gt ¥ mﬁmﬁﬁgﬁﬁ,wwwﬁw
3 Ziaa (X — p) (X, — p)' T n TFTAT wafera € T qur I sfea R
AT @ faene s B Aot & g aE CRCI I
4. X\ + X, T X, — X, TgEET a0 waft fveror fafer Lo E
¥ yafirse gat ¥ I FadAar
Rz w7 8
57. LetXy, .., X, be a random sample of size n 1. . 2. 100
from a p-variate Normal distribution with 3 @ 4. 460
mean p and positive definite covariance
matrix Z. Choose the correct statement 59. &esting the effectiveness of four
L (X; —w)'EZ71(X; — ) has chi-square ching techniques, five teachers of a

distribution with | d.f, ollege were involved. A class of 120
2. XX’ has Wishart distribution with p d.f. \ students was divided into § groups of 24
3. Ziea(X; = ) (X, — )’ has Wishart Q each at random; one group was assigned to
distribution with n d.f, @' each of the five teachers. Each teacher
4. X;+ X, and X; — X, are \6 . further divided his/her group into four

independently distributed. equal subgroups at random, and used one
technique per subgroup. All of them used

the same course material. After all the

58. ngwEat e e E(Q" AT |
(w1, 4 n} & classes were over, a common examination

n&F fae B i, %' & @y, was conducted and the marks were noted.
e ST e Suppose we want to test whether all the
i < 5 2n—1 four teaching techniques are equally
ST ¢ ' ( n ) effective. What is the degrees of freedom
3. (2" -1 4. 1 associated with the residual sum of
n+1 squares?
58. How &distinct samples of size n can be & 16D 2. 100
i ) 3. 119 4. 460
drawn with replacement from the population
its?
{us,uz, ..., un} of m units? 60. 3H ¥  WarEe FHEEE AR F+t
1. nn 2 (Znn- 1) z = —2x — 5y FI yfeef
2n—1 3x+4y25x20,y=0
( 4. 1
n+1
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¥ i ofE S Bow A @ T A

-4/

1. HEE ol @ FHead RE ¥

2. FEAS e B FHTIT HRE E,
W P§ FCAA Bl T &

3. geaw A= (0,5)W rn S g

4. geaw @ (3,0) T 9w S g

60. Consider the linear programming problem:

Minimize: z = —2x — 5y
subjectto3x +4y =2 5,x 20,y 2 0.
which of the following is correct?

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

3. Optimal value is attained at (0. %)
4. Optimal value is attained at G 0).

T '/ PART 'C*

61. = &F E, Rﬂwm§§$

FfHFeIOF Foed y:R—- R

T AT AR

1. E¥gA ¥l

2. E fagd gl ()‘b.

3. E ¥gd aur @aﬁf%i

4, EHHTFQ_ § ar fagd &l
61. LetE be et of R. Then the

characteristic function yz: R = R is
continuous if and only if

1. E isclosed

2. Eisopen

3. E is both open and closed

4. E is neither open nor closed

$/55 CSIM4-4AH—2A

(7
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62. ®a 5 P UH UHAUTH FEIS &, U n

62. Suppose that P i3

1, TH 9 F, aEqfaE IO & HY T

K U areatas dE ¥ ar B Fue A

¥ ST ETEd; 98 6

1, T nEHEFW K>0, W x €R
= Hi¥aca & afd Plxy) = Ke™ Bl

2. ﬂﬁ'nﬁ'ﬂﬂ'%’ﬂ’ﬂf{<ﬁ,ﬁﬁ X ER
&1 Hieaes & af¥F Plxg) = K e &l

3. fd o QUi nAWO<K <1 &
AT x, € RFT Hi¥aed &
(xy) = K e*0 §l

4, T AR E aWKe R AT W
x, € R & 3T¥aca P(x,) = K e*®

gl 0

monic polynomial of

degree n ingmge ariable with real coefficients
and K i number. Then which of the
followi tements is/are necessarily true?

L s even and K > 0, then there exists
€ R such that P(xg) = K e™°
If n is odd and K < 0, then there exists

% xo € R such that P(x,) = K e*
@' . For any natural number n and

0 < K < 1, there exists xo € R such
that P(x,) = K e*c

If nis odd and K € R, then there
exists xo € R such that P(x,) = K €™

63. A & {a,) 97 aEdfds FEABT & @

e fAeR adA e 3EEA § T

X = (Qprr = W) /Osr B T A H

¥ FF-TR T/E 867

I, gfrn=m & AT,
E=mxk>1—%’f’€ﬂ

2. ¥® n>m F HEAT ¢ An
Tl i

3. T, x, U gRiAT AT W
HFaRa &l

4, TP xp, oo T ITHARC El
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03.

04,

64.

65.

18

Let {a,} be an unbounded, strictly increasing
sequence of positive real numbers and
Xp = (ak+1 o ak)/akﬂ. Which of
following statements is/are correct?

I Forallnz=m, yr_ x >1-%m

the

An
2. Thereexists n > m such that
1
EE:m X > E
3. Xk=1%X) converges to a finite limit. 65.

4. Xk=1xy diverges to oo

vh IRFE STETAT s & v qr o
"G gl gARe X.d) # & g x &
fore, &t iy d(x,S) = infld(x,y):y € S} &l
e Fat & @ S v

I, uﬁsa’q?r%amd(x,spo,a‘r X,

SH T g feg A §

2. R STAGT & AU d(x,5) > 0@ x5
FUE I g ¥

3. WRSsHga ¢ qUTd(x,8) >0ars, x
P afdse 7E e

4. TSI ¢ FW dx,$)=o0drxes t

For a non-empty subset § and a point x 4f1_a «

connected metric space (X, d), let d( ﬁ

inf{d(x,y): y € §}. Which of the @ ing

statements is/are correct?

. If S is closed and d(x,S @.enx is
not an accumulation S

2. IfS is open and d(x 0 then x is
not an accumulatio intof §

3. IfSis closed (x,5) > Othen S
does not congi

L=lim (f(x)+ f'(x))
N ARTT & IR 0< L < oo g, o @Awr
FUEAT F ¥ Sia-ary Ter g

L AR Nim, ., f'(x) 7 37T g arag
0 &I '

66.

AglaSem Careers

2. AR Nim, ., f(x) 7 3T & ar a@
L g

3. AR Nim,,, f'(x) FT 3feaqa &, ar
lim, e f(x) = 0 &I

4. AR lim,.,, f(x) F7 36T & a

limy o, f'(x) = L ¥

Let f be a continuously differentiable function
on R. Suppose that
L=lim (f(x) + f'(x))

exists. If 0 < L < oo, then which of the
following statements jskare correct?
L Iflimy,,, f’ &;ts, then it is 0
2. Iflim,_, @exists then it is L
3. [f!imx_.ﬁjx) exists then

lim &x)=0

4. If o f(x) exists then

@ﬁmf'(x)=ﬂ
%A,mwwmgm?l o1

§a A A AT FT ¥ o 4
HE 87

l. A¥RTE & § Fad ool IRag 2|
2. A% & ITHA (x,) T vF IHEEH
FHTHH ©, A F vw g o

e &

3. A% [0,1] W 3TeoRF vF dad Bed
& HfeaeT ¥

4. A% (0,1) W Ireors ¢ daq Tur
U BT TE B

Let A be a subset of R. Which of the following

properties imply that A is compact?

l. Every continuous function f fromAto R
is bounded

2. Every sequence {xn,}inA hasa
convergent subsequence converging to a
point in A4

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

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

S/55 CS1/14-4AH—2B
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67.

67.

68.

68.

s £ [0,1] R [01) F I TH THiese
TYHE Bow & e FuA # d Sa-and
e B

1. [01]% aftfAaa: &% fagHt & emar
@ SR @ Had g d@red|
[0,1]F ot wF Rt & e
F STE £ @ Had g Gied]|

3. f @ fee AEEEAd e dev|

4, f N O FAGREAE g Ted|

2

Let f be a monotonically increasing function

from [0,1] into [0,1]. Which of the following

statements is/are true?

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

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

3. f must be Riemann integrable

4. f must be Lebesgue integrable

Aafea I@s AR X, = (€[o1], Iy)
FAT X, = (C[0,1], I, ST&T C[0,1] T T
Faa areatas A Gosl o7 Jiey A
Fr @fEse war & TS l= [ 1f(©)ldt
TE |l f llo=sup{lf(®)| 1 t€[0,1]} &,
frart) @Rt & x, 9w X, ® f@ga
Ies A U, qur U, 1A @QJ

1. U,F TF 39EHE U,

2 Uy, 1 T SUHAIT

3. U, U, & TAW ¢

4,  Far & U & &
Uy, & T ey U, £l

Consider th@rmed linear spaces Xy =
(€[0,1], MY and X = (C[0,1], Illco),
where C[0,1] denotes the vector space of all
continuous real valued functions on [0,1]

and |l f ll;= [ If(®)\dt,

il f llo=sup{lf(O)] | t € [0,1]}. Let Uy and
Uy be the open unit balis in X; and X,
respectively. Then

1. Uy is a subset of U,

2. U, is asubset of Uy

69.

69,

70.

AglaSem Careers

3. U, isequaltoU;
4. Neither Uy, is a subset of Uynor Uy is a
subset of U

A B X UF AEe AT § W A &
f:X - R UF Gad el &l AW & 6=
(%, f(x):x € X} f &7 a@iiua g1 &

. G, X0 §ASA Bl

2. G.R T ARG g
3. G, X xR & FAS B
4. G,RxX & FHSA ¥

Let X be a metric space and f:X — R bea
continuous function. Let G = {(x, f(x):x €
X} be the graph of f. Th
G -is homeomorphi

—

2. & is homeomq, oR
3. G is homeo ictoX xR
4, (Gisho merphic to R X X
Aol arEdfa® n xn difeH Mg

@1 AtA = AA' = I,, nXn THHAS
| ey sual & ¥ FiE-0 3ETEd.

&
. {Ax, Ay) = (x,y)vx,y € R"
* 2,

70.

71.

AF el fFrasOs A 4137 -1 &
AFr 9FFaT R" F TEH FA@HEL
FifeE IR T B

4. R 9T A =00 B

Loy}

Let A be a real n X n orthogonal matrix, that
is, A'A=AA*= I, the mnxn identity
matrix, Which of the following statements
are necessarily true?

1. (Ax,Ay) = (x,y)¥x,y € R"

All eigenvalues of A are either +1 or —1
The rows of A form an orthonormal

basis of R™

4, A is diagonalizable over R

L b

foret el & ¥ FA-A, Fwer fAfed &

01 0 _
(ooo)a?aﬂmr@ﬁ%?
0 0 0


http://careers.aglasem.com/
http://careers.aglasem.com/

71.

72.

72.

73.

0 0 1 0 0 1
I ({J 0 U) 2 (0 0 1)
0 0 0 0 0 0
0 1 1 g 1 1
3 (0 0 0) 4, (0 0 1 )
0 0 o0 0 0 0

Which of the following matrices have Jordan
canonical form equal to

0 1 0
(0 0 0)?
0 0 0
0 1 0 0 1
L (U 0) 2. (0 0 1)
0 0 0 00
0 1 0
2 (o o « (o
0 0 0 0

Aol & ATHE3 x4 AT b TH 3 x 1 HTeYg
¢ e wf wRftcar quts &) A6t /e
T Ax = b F UF WEARAT g ¥ A

l. Ax=b & TF qUiF goF &l
2. Ax=b @ H IRAT g ¥

oo

(==
o O
=
N

4. W b#o, AMAH T g ¥ . |

LetAbea3 x4and b bea 32?\1121&&:&
with integer entries. Suppo the

system Ax = b has a co lution.
Then

1. Ax = b has an icj?golution.

2. Ax=bhasara | solution.

3. The set of s@lutions to Ax = 0 has
a basis ¢ ting of rational solutions.

4. Ifh a@en A has positive rank.

AT f, R® 9T u=w aﬁﬂ?r{ AT

f@s w7 & AW R Waw wsuiagot

T:R* - R,i =12 3feaca & oy mshr

af €R® & AT, f(a,B) =Ty ()T,(B)

. rank f =1

2. dim{peR*¥MaeR® & fav
flaB)=0}=2%I

20

3
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3. fus wifafaRaa ar mor aifafafaa

&l
4. {a:f(a,@) =0) °rd 2 vF A5

SR ¥

Let f be a non-zero symmetric bilinear form
on R? Suppose that there exist linear
transformations Tj: R® — R, i = 1,2 such that
for all a,f €R3, f(a,pB) =T (a)T,(p).
Then:

I. rank f=1
2. dim {8 € R3: f(a, B) = 0 for all
a€R3}}=2

3. f isapositive semi-definite or.negative
semi-definite

4, {a:f(a,a)=
dimension 2

is a linear subspace of

74, yra:ﬂg;u@ 8 g)mm%:

74,

75.

&

3. Ax=oﬂ?mﬁ$m$ww
wmwm#mﬁwmﬁ

a9 1 0

I & aur sgeRe @ ash
qott &1

det (A) o ¥

det(A) 13 ¥ sy &

4. det (A)F FH-U-FH & N7 A9% &

5 9 8
Thematrix A= |1 8 2 |satisfies:

9 1 0
1. A is invertible and the inverse has all

integer entries.

det (A) is odd.

det (A) is divisible by 13.

det (A) has at least two prime divisors.

= i

5x5
e A U yRRE TEe Hegg B
OO ST ¥ AT R A gur B &
S A r AU s ¥ P ww A §

T TR TE B2
. ssr+1
r—1=<is
s=r-—1
S®r

P b
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76.

76.

77.

77.
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Let 4 be 5 x 5 matrix and let B be obtained
by changing one clement of A. Let r and s
be the ranks of A and B respectively.

Which of the following statements is/are 78.

correct?
| B o o
2. r~1<s
3. s=r—d
4, s#r

A & M,(K) 87 K @ wiamedl & gad
Hﬁnxnﬁmﬁﬁmﬁm
AT ¥ T oAU 3EgE

A=(A) EM,K), T RuE FY, Fmw >

Was #EfRT  TiM,(K) » Mo (K) 3

T(X) = AX ¥ fgar snar &, =X fa=m) &
1. trace (T) =nXiL, Ay

2. trace (T) = Ti, Xy Ay

3. T &fr s n? Bl
4

T SgehAvid gl

Let M, (K) denote the space of all n X n
matrices with entries in a field K. Fix a

non-singular matrix A = (A”) € M,(K),
and consider the linear map T: M, (K) —

MO ey Q}
<
N\

foug E?=1 A%
rank of T is n?
T is non-singular ()

%ﬁwﬁa*m

wHERe = a3

Then:
1. trace (T) =nXh, 4y
trace (T) =

B

tra:trﬂm?r

1. Un(V+W)C Uunv+unw

2. UnW+W)D UnvV+Unw 79.

3. UAM+AWeU+W)nV+Ww)
4 WAV +WSU+WINnV +W)

For arbitrary subspaces U,V and W of a finite
dimensional vector space, which of the
following hold:

. Un(V+W)c UNV+UNW

2. Un(V+wW)o UnvV+UNnW

AglaSem Careers

3. UAV+WecU+w)n +w)
4 UAV+WDWU+WINV+W)

A T A US4 x 7 AAlaE 3MEGg § AU
BUF 7 x 4 qEc{aes e ¢ i AB = I,
TR 1y, 4 X 4 THAF 3ep ol AT A A
FIT-TA FHAT TET B

rank (4) = 4
rank (B) =7

I

2

3. YFIAT(B) =0

4. BA=1, T I;, 7 x7dcHHA® HGE o

Let Abea4 X 7 real matrixand Bbea 7 X 4
real matrix such that AB s/ Mwhere I, is the
4 X 4 identity matrix of the following
is/are always true?

1. rank (4A) =4

2. rank (B) .
3. nulli =0
4. BA é, here I is the 7 X 7 identity

A F € T fTF §IT7 NRAE G ¢
ur A f5 ¢ &1 e faga aur aReg
IqEHTT gl A= &

={Ref(z2)+ Imf(z)|z€q).
ot FyEl 7 ¥ SIF-AIA JETEA:

e e

1. R# 5 U& faga @qead &l
2. R# S &% ¥ga EH=AY g
3. C & U faga @Hc9d S &l
4. R #s vH RgFd FHI9T &

Let f be an entire function on C and let  be
a bounded open subset of C.

Let S={Ref(z2)+ Imf(z)|z€Q}
Which of the following statements is/are
necessarily correct?

1. SisanopensetinR

2. Sisaclosedsetin R

3. Sisanopensetof C

4. S isadiscrete set in R


http://careers.aglasem.com/
http://careers.aglasem.com/

80.

80.

81.

81.

AglaSem Careers

22
AW & u(x + iy) = x3 — 3xy? + 2x. for ey 3. if f(z) € R for all
Bl v # hEd BT C Wy i z€{z|llmz=0}u{z|lmz = a),
gronAfSE werer %" ) for some a > 0, then
L vx+iy)=y —3x%y + 2y .
2. v(x+iy) =3x%y —y3 4 2y f(z+ 2ia) = f(2) forall z € C.
n ey 4. if f(2) € R forall

z € {zllmz =0} U {z|Im z = a) for some
Let u(x + iy) = x3 — 3xy? + 2x. For o b zz
which of the following functions v, is @ >0, then f(z+ia) = f(z) all zeC
u + iv a holomorphic function on C?
L. vgx +iy) = y“‘z— 3r2}3’ +2y 82. AR & f(z) = N2 ,a,2" UF WiT Heafve
2, vx +iy) = 3x%y — y3 4 2y B aESRE e
3. v(x+iy) =x% —3xy? +2x Em];?m ) Bt
4. v(x+ iy) =0 [ Znwolan|?r?" < SUP|zj=rif(2)]
2. SuP|z|=rlf(z) = n=0 I‘a'nlzrh!
A C W f v wET edRE we B 3 Tl @s L 177 (ret®)
qo & g(2)=FF) &I P wut # i ;
FA-TA T B 4. supm-Af(2)|? < =Jo |f(re®)|"de
L IR st zeR & AT fm) er ¥ ar :
f=g ¥l 82, %(z) = Yn=0@,z" be an entire function and

2 ufe @i r be a positive real number. Then

. °"= 2..2n < su o !2
Z€ {z|lmz =0} U {z|lm z = a) FuT @ Zri=o lan|*r SUPjzj=r|f(2)

Pl a>0 $ Ao er tar q 2. suppg=rlf(2)I* < T2glay?ren
e T Skl = fa=) 3. Eilolanl?r?m < L 12 f(rei0) 2g

z€{z|llmz=0}U{z|imz

rara>0 % ﬁ-’i‘@'f(z)@

3. afe wstr - .
: Q 4. supp=rlf(2)|? < '2% 02 ]f(re‘g)lzri&
o on

zeC a?ﬁ't"f(z.}. &=f(z) g—i 83. #H= & X:{(a,b)ERZ:a2+bz:.]_}RzQ_;
4. Tfe Fweir eI UFF o &1 AN R X - RUS

zZE {zllmz—o}‘ z|llm z = q) &7 Hard ot & FTTII'

il a >O\BRT 7(2) e RE & w3t L. viafars (r) weg &)

ZE‘C& f(z+ia) = f(2) &I 2. whafews (f) #er &1

3. @ WS gae sy fauier ¥ v gutey

Let f entire function on C, Let 8 ¥ B wr yifars () TRfAT
9(z) = f(Z) . Which of the following 4 FEr s B

statements is/are correct?

I. if f(z) ERforall z€ Rthenf = g 8. Let¥ = ((a,5) €RY ¢ 4 b = 1 bo the

2. if f(2) € R forall unit circle inside R?, Let f: X —» R bea
z€ {zllmz=0}u{z|limz = al, continuous function. Then:

for some a > 0, then 1. Image (f) is connected.

f(z+ia) = f(z—ia) forallze C 2. Image (f) is compact.
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28
3. The given information is not sufficientto  86. Which of the following are eigenvalues of the
determine whether Image (f) is matrix
bounded.
4. f isnot injective. o 00 0.1 0@
: {0 00 0.1 A
84, A B Rix] W areAies SgUar @ 09 0 0.0 i,
1 0 00
fzer wARe @ @S & ¢ 510 b0
A & D:R[x] - R[x] AT 0 0 1 0 B0
pf=4% 1 fafése &t
! “'Vf B | e
1. DU& §l 3. +i i
2. D 3MEOIEH &
E: R[x] - R[x] 7 3R § arfd 87, A B R[x], R¥ W & W H T[T
D(E(f)) = f.Vf & ForT ¥ AW fR 1 € R[x] T IUnEe
4 E:R[x] - Rx] ¥ e & af ar
E(D()) = f.Vf &I |. afg qur e e AR
AT T AR T

84. Let R[x] denote the vector space of all real
polynomials. Let D:R[x] — R[x] denote

the map Df = %)-;—,Vf. Then,

&l
Ife T Iod

: R T e §, A& TR
1. D is one-one. 2
2. Dis onto. aa':ﬁ"aail el
3. There exists E: R[x] = R[x] so that \ ARy qur Faw AR 1 = (f()) ¥ T
. %(IE(DF);:V}} | . q f(x),mthmamwﬁtr
; ere exists E: R[x] = R[x] so that @' : "'
E(D()) = f.¥f- 2% agee &, o B0 TS AT
SN .
85. nﬁﬁ:ona:m-mmg&@) 4 TR T Sae AR T FRR F
Ffe & T ¢ ¢ & f(x) € 1 91 Hfedes &, fore o
3 T %.32 <2 % @ &1 vE 3feass qureTEe
() gl
85. Let G be a nonabejigp group. Then, its order '
can be: 87. Let R[x] be the polynomial ring over R in
1. 25 $ 2. 35 one variable. Let I € R[x] be an ideal. Then
3. 125 4. 35 1. [ is a maximal ideal if and only if / is 2
non-zero prime ideal
0000100 2. I is a maximal ideal if and only if the
g g g g é 2 quotient ring R[x]/I is isomorphic to R
8. 3 |1 0 0 0 0 0 & HfHweroE 3. I is a maximal ideal if and only if
010000 I= (f(x)), where f(x) is a non-constant
001000 irreducible polynomial over R

A R Y SRR 4. [ isamaximal ideal if and only if
there exists a nonconstant polynomial
f(x) € I of degree = 2

1_
i
|
oy
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88. nﬁ%aﬁﬁumww@
L. G U Hagg FIfE 9 F7 B
2. GH UH ITHHAE A 9 F7 ¥
3. GW UF YA ITHH ST 9 F ¥
4. G UF GHIAT IUHHE R S T B
88. Let G bea group of order 45, Then -

I. G has an element of order 9
2, Ghasa subgroup of order 9
3. G has a normal subgroup of order 9
4. G has a normal subgroup of order §

89. fw & Plawmy wd
l. Mngﬁmn$ﬁr&mw,Qﬂ;
aﬁ?ﬁna:mf‘awmm&rﬁaﬁr%i
2. fFl o quites n & R o ar ey
Fauw Kk & siffaca § aify rey

e g

3. AW &k, [K:Q] = 4% @y @ #r
U IMear fOERoT § | a v ey L ¥
AR K2 L2Q[L:Q] =2 LQ &
U Aear faeawor &

4, QWWWWK%W‘F%.
[K: Q) aRfAe 78 &1

89.  Which of the following is/are @@
I~ Given any positive integer , there
exists a field extensi of
degree n.

2. Given a positi ingéer n , there exist
fields F an@h that FS KandKis 91.

ith [K: F] = n,

lois extension of

§ @] = 4. Then there is 2

uch that
K2 L2Q[L:Ql=2and Lisa
Galois extension of Q.

4. There is an algebraic extension K of
such that [K: @] is not finite.

Galois ove

0. FE R oa= (2 NVE T o2y er?,
T 2 +y% =1 81 @ & o Ry oy

4,
1. @

T K, F& 3R [K:F]=n & @ 91.

AglaSem Careers

I s n>1 & fRAe

n _ [ cosB . sind :
A —sinf c:.::sﬁ)Grgr

x = cos(8/n),y = sin(8/n)
2. tr(A)#0
At =41

C W, 4 & ol amegg & wawg 3

A ow

x
LetA = (—y i) where x,y € R such that

%% + y% = 1, Then we must have:

. Foranyn>1, A" = (f;snee i:ng)

where x = cos(6/n),y = sin(8/n)
2. tr(A) =0
3. At =4t

A is similar to&onal matrix over C

it-3
<
HIE
e +x%)y, teR
-1 +x)x, teR

\ x(0),y(0)) = (a,b)

F TH g B

L %ad I (a,b) = (0,0)

2. T st (a,b) e RxRF T

3. dfE wf teR ¥ v
xX2E) + y3(t) = a? + b2 &

4. TE x2(t) + y2(t) » 00, Xt o5
I a>0aubh>0 §

The system of ODE
%=(1+x2)y, teR

§—f=~—(_1+x2)x, teER

(x(0),y(0)) = (a,b)

has a solution:

. onlyif (a,b) = (0.0)

2 forany (a,b) € R x R

3. such that x2(t) + y2(t) = a2 + b2 for
allt e R

4. such that x2(t) + y2(¢) - oo as
t—oifa>0and b >0
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92.

93.

93.

25

A F y:R—- RALIF. 94.

%—y—e"x&lﬁ}
y(0) = 2(0) =0

T TH §A gl ar

. R W yU& ~gaAdA I ¢l
2. R W y IRE &l

3. Jmgyir) = -

a, e =2

Let y: R — R be a solution of the ODE
LY o
e =EEE IRP.}
e A
¥ ==-40) =0
then

1. v attains its minimum on R
2. vy is bounded on R

3. Jime~Xy(x) = %

4 lim

x il
s —ce X y(x) = 2

FG A£0TW a0 F v Aas &
u € c*([0,1]),

u(x) +3 o lx = slu(s)ds = ax + b

T OFATY HIaT &1 a wgger o

TAYTA T 6
I z—-’f +iu=0 é 95,
3. ‘ﬁ-—‘i— Au=0 \@
e

du A rl x—5
4. =il |x—54$iso= a
Letu € c?§ satisfy for some A # 0 and
ax0
u(x) +z Jolx = slu(s)ds=ax+b
Then u also satisfies 95.
1 ﬂ + Au

d?u
o] =%, o
2. = —Au=0

1 x-5 .

3. ———fﬂ o u(sds=a

4, —
dx

du —firsu(_s)dsza

94.

AglaSem Careers

e & f:R > R TS Yrda] Famersl Jad
FEOT B §l f(x) = 0F TF A F 9=
¥ AT wgea & A o & St

| AR gO) =x - f@)/f'x) F T

e farg geRIgied &l

2. WMW“%J{%m*W

TS TROT & I AHgew iy ¥

-3 glx)=x+f(x) $ﬁ"ﬂrﬁ'm?rﬁ§

e b
4. g(x)=x—f(x)a?ﬁ‘-l'ﬂ’ﬁ'ﬂﬁﬁ§

TR ¢
Let f:R— Rbea sm@ncﬂm with non-
vanishing derivati e Newton’s method
for finding a ro = 0 is the same as

. fixed pomtmt}on for the map

9(x) NS )/ (x) ,

2. Forwgrd\Euler method with unit step
| or the differential equation

f(y) T
o)

=0
%ﬁxed point iteration for

g(x) =x+ f(x)

4 fixed point iteration for

g(x) =x—f(x)

F AGUT FF p(xy)=0 W Gl
(x(0),y()) & TY TRl T&6 FT W
frrdl 3 FU (x(0),y(0)) F (x(n).y(x))
aF r>0 & v afghe & afF 3w

nﬁmza’r;uﬂaﬁqﬁ%a’r

b ¢x

2, 3(0} i y2(0) = x2(z) + y*(1)
3. xPy+yd, =0
4, ~Z2(0)=:%%(1)

Consider a particle moving with coordinates
(x(t),y(t)) on a smooth curve ¢(x,y) = 0.
If the particle moves from (x(0),y(0)) to
(x(1),y(1)) for T > 0 such that its Kinetic
energy is minimized, then
[ sl

bx Py

2. %%2(0) + y%(0) = #2(1) + y*(7)
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96.

96.

97.

3. Xy + Yoy = 0
4. x%(0) =x2(1)

e y(0) = y(m) = 0, fl;ryz(x)dx =1
I HAWTST y € Cc2([0,n]) Far & aur
TEE JO0) = [ 0) sy =2
AT Far &1 ar y & wwar &

L. 9(x) =J§sinx
2. y(x) = -—\Esinx

3. y(x) = Jﬂzcosx
4. y(x) = -—\Ecosx

Lety € €2([0,n]) satisfying

¥(0) = y(mr) = 0 and fﬂnyz(x)dx =1
extremize the functional
2 d
J0) = @) dx; yr = &2
Then

I y(x)=\/§sinx

2, y(x) = —\Esinx 6 .
3 y(x)=\/§cosx @

2
4. y(x) = -\/;cosx &Q
u=u(x,t) H %aﬁ e w
ﬁiﬁﬁlﬁ%lﬁ 0 jxeER,t>0 %
faro u(x,0) x), x € R; u, & fao
IGr=1 FE  HF-TR T
W x e R t>0 & fBv ¢ gw
u(x, t) g/
1 un(x)=1+x2

2, up(x)=x
3 up(x) =1+ x2
4. up(x) =1+ 2x

26

97.

98.

S

98.
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Consider the Cauchy problem of finding

u = u(x, t) such that
du du
a—t+u§;~-9f0erR,t> 0
u(x,0) = uy(x), XER

Which choice(s) of the following functions
for uy yield a C! solution u(x, t) for all
XER and t > 0,

1
Uilx) =

1
2. y(x) =x
3. uu(x) - ]+x2
4. up(x) =1+ 2x
A &P [-1 aRMfT waa
arEdfaF: At aur
u:[-1,1] - =1,2 HL.I4F.
*

d?u u .
rr dx+Q(x)u—0,xE[—1, T}

%{%‘. w2 0,u, <0TYUT

(0) = u,(0) = 0 & wATIT F 2 u,
T up, & TEFTT & 7Y 5 w Dfese

(b- T g1 ar

Lo w, @ u, & waay
2, ulmuzﬁw:mﬁ'?l
3. W xe[-1,1] & RBv wi) =0 7l
4 IO xE[-1,1) & AT wx) 20

Let P, Q be continuous real valued functions
defined on [—1, 1] and u:[-1,1] > R,i =
1,2 be solutions of the ODE:

d?uy du - :
ar TPOZ+00u=0,xe[-1,1]

satisfying u; > 0, u; < 0 and

u;(0) = uy(0) = 0.

Let w denote the Wronskian of U, and u,,

then

I. u; and u, are linearly independent
Uy and u; are linearly dependent

2.
3. w@=0forall xe [—1,1]
4

w(x) # 0 for some x € [—1,1]
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99.

99.

100,

100.

forely FOT Woel [ & fog x W IEEmeE & 101,

Iwow & o e gfemeedl 7 @
frasr ore 2 B (3 IR 9T 0(hHE) ?
L fi(x)= [(x+R)~f(x)

! h

r flx+h)=f(x~h)
2. Pegmamr

37 (x)-4f(x~h)+f(x=-2h)

3. f'@)= =
P =3f(x)+4f(x+h)~f(x+2h)
4, f'(x) = o

Which of the following approximations for
estimating the derivative of a smooth
function f at a point x is of order 2 (i.e. the
error term is O (h?))

1 f!(x) e f(x“'hz"f(x)
' _ fx+h)-f(x=h)
2 fi(x) = L)
3f(x)=4f(x~h)+f(x~-2h)
P = =

=3f{x)+4f(x+h)-f(x+2h}

4. f') = -

L

T xeRt>0F AU A= &

u = e p(t) T TH §H, v({%

v'(0) =1 F Ty,

1. 9T wﬂfﬂtg‘b'
2, lu(x,t)] <ef 3t &l
3. 3TaYOEd gl

4

au
+ Zﬁ = 0.
A solution of the form u = ¥ v(t) with
v(0)=0and v'(0) =1

is necessarily bounded
satisfies ju(x, )| < &'
is necessarily unbounded
is oscillatory in x.

e B ea

97

101.

162.

102.
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A R e w24 () =,

xERt>0: u(x,D):—x’,xER'E[W%

u=u(xt)l a

1. u(x, )&, @l xe RTA t >0 F
fav e &1

2. FE">0qWx 20§ v e
t—=t*, Ju(x,t)] = oo |

3. FfTxeRauw @l t<1/4 &
Pou(x,t) <0 &l

4. i-ﬁ}'xERH!ITO<t<1/43?
frou(x,t) >0 &l

tu = u(x,t) be ﬁ&ltion of the Cauchy
problem ()6

du auz_
s (@q xERE>0

u%q# —x? x€eER

‘ZF,EH
q\ u(x, t) exists forall x € Rand t > 0.

2. |u(x,t)| = cas t =t for some
t*>0andx # 0

3. u(x,t) €0 forallx € R and for all
t<1/4.

4, ufx,t) > 0 for some x € R and
0<t<1/4.

AW & Iaed FHEOT ' = 4y;9(0) =
1 & y(t) FATHTS &l & dl n = 1dW
h>0 & fT ovT Jger fRf
i’%'E:Ayn:yn:laﬂT?-’

et ¥ AT UF WUH HIe Alewtdhced
e*“"*ﬁﬂﬁﬁﬁﬂm

eAnt F faT UF GRFAT Gee Aiewteed
et & T Tw Afedd ague
wiesdea

_.h.u){-):—-

Let y(t) satisfy the differential equation

y' =2y;y(0) = 1.

Then the backward Euler method, forn = 1
andh >0
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P(Xs > max(Xy, X,) > X;) = %

P(X4 > maX(Xl,Xz) > XB) = %

P(X4 > X3 > max(X,, X,)) =
1

P(X4 > X3 > maX(X1,X2)) = "F;

A & Xy, X, Xy, . FO6T anfow O3 &,
E(X,) = 0TUT Var(X,) =k & |1y A fF

Gtk W v,

28
yﬂ":n—l =i Yo =1 L
vields
I a first order approximation to enh 2.
2. a polynomial approximation to At 3
3. arational function approximation to ’
eﬂ.nh 4
4. a Chebyshey polynomial )
approximation to eAnh
105.
gfAe/Unit - 4
_ L.
103. 5t & X v anefRow w & Ty
EX)=0,EX*) =20WEX") =4 ¥ ar 2.
. EX3) =0 3
2. P(X=20)=1/2 '
3. X~N(0,2) 4.
4. X9rafear | & @y aReg ¥
103.  Suppose X is a random variable such that
E(X)=0,E(X?) =2and E(x") =4,
Then q
. EX*)=0 (b.
2. PXz20)=1/2 60 2.
3. X ~N(0,2) Q\ 2
4. X is bounded with probabili%
4,
104. 7 &F  wwew fb‘r@# arer
X1, X0, X, @UT X, P;:E)fm wdurgaer 106.
T aefaw ﬂ@ﬁf
L Py > magQ Xy) > X) =1
2. P(X.;@K X1,X2) > X3) = %
1
4. P(Xy > X; > max(X,, X)) == ;
. 2.
104.  Suppose X1, X5, X3 and X, are independent
and identically  distributed  random 3.
variables, having density function f. 4.

Then,

TR # S 0
H'ZH#:T'};—'{J@
a%z;rﬁs"i“@

;“I? S:‘\ ’nsn

=0

. be independent random

\@'Sn = Yi=1X, .Then, asn — 00,

105. L%g(z,xg, .
riables with E(X,) = 0 and Var(X,) = k.
I

r;—% = 0 in probability
,Tsa% - 0 in distribution

Siks

Py M 0 in distribution

$iXa
n5/2

= 0 in probability

AT FAME (1,2,..,,100} o v AHfT
Y@ W Y | A R smeunt 2 qur
2j UF qEY & WY HUH @ § qur
IR 20— 1 FU 2) - 1 IR FE T
8 B ij=12.,50 ¥ fav] 3K A B

>0,p0 > o0aup{? > o, &

HIHT fEAT IO ¥
Al YW Jeraedt ¥
37aEYT 8 Yerradt g
IaEUT 9 Yot §
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106. Consider a Markov chain with state space

107.

107

108.

{1,2,...,100}. Suppose states 2i and 2j
communicate with each other and states
2i — 1 and 2j — 1 communicate with each
other forevery i,j = 1,2, ..., 50. Further

suppose that p:,(,z; >0, PJE.B-'.J > 0 and f"g?sJ >

0. Then

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

4. State 9 is recurrent.

AT saew wAfe g ow Atem
YA &F T TR deA f owEw @

Hhal &
1.0 2% 1
% iy 4, oo

For a Markov chain with finite state space,
the number of stationary distributions can
be
1. 0 2. 1
B2 4, o

N, A, A, ... 967 adfas A IRftos
W R afF PN = k) = (1 - p)pk k =
012,.. THO0<p<1,TU {A:i= 12@ .
AT Ud gautEAEa; dfed

Iefees Wt #1 o ITHA ¢

if N(w)

X(w) = {% 4 ‘fN(‘%Sk =12
=1 ()

= & s QLT HE: Il

xw@mwﬁl

2. . X W my &
)
mxl(f =D tE R,
STeT m,, A, TS Fere &)

3. X FfFEEOLRET o, ¥
(1-p)

LY

Px(t) = Trean't € RITE gy,
AT HTHTETOT Bore? §)

4. 0 F IR9T X FATAS ¥

29

108.

109.

110.
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N,A;,A;, ... are independent real valued
random variables such that
PIN=k)=0Q-p)p* k=012,..
where 0 <p<1,and {4:i=12,..}isa
sequence of independent and identically
distributed bounded random variables. Let

0 ifN(w) =0

k
X(w) = Z A ifNWw) =k k=12,..
i=1

Which of the following are necessarily
correct?

l. X is a bounded random variable
2. Moment generating function my of X is

my (£) =%,re&,

where m, is oment generating

function c@
3. Charggterigtic function @y of X is
a-p) :
rp&m,t € R, where @, is
@hamctcristic function of 4,.

4@’ is symmetric about 0.
&%
fox

Ad F o) RN aeRos W o
FfTeT-Fee & @ e #F ¥ FlEw o
L @ ceR & fT f(t) = [¢(D]?

2. N teRF AT £(0) = [p(0)]?

3. M teR & AT £(t) = ¢p(~1t)

4. TN teR & AU f(O) =p(t+1)

Let ¢(t) be a characteristic function of some
random variable.  Then, which of the
following are also characteristic function?

. f(t) = [¢p(®)]? forall t € R.

2. f(t) = |¢p(t)|? forall t € R.

3. f(t) =@(—t) forallt € R.

4. f(t) =¢(t+ 1) forallt € R.

e B T fxlu) = e~ M, x > (TR
—00 <y < o0 TUT pu AT ) gFd g ¥
U T FEAIA: JUT FaUTEAES: §fed
waToT X1, Xz, Xn 81 A TR Ty = XL X
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T T, = 2K, T Ky g -
gfeeest ¥l Hy:p=0 & Hip>0 &
TIRTOT F6 o W, @0 <a < 18, & frw
T Ry & o gferolt A quwr B & any
# faany|
A: TRT, > ¢, SETC, & ¥ afw
PM>C) =a,Yi~72 & &, a H,
A HENFT FY
B: aRT,>c,swic, & ¢ afy
P(Y; > C) =a,Y,~2 & ATy, & H,
N HENER F=Y

ar @t FyEt F ¥ S A B

. ATYUr BTl TR a & qfieyor &

2. A UHHAAAT: AFaaH X a F
wreror ¥

3. B UHHEAA: UFIIH T a FT
gfreor &)

4. Ffru>o0w A & Ferelr F B
qFTAT ¢

111.

111.

Let Xy, X, ..., X, be independent and
identically distributed observations from
the distribution with density
flxlw) = e @M, x >y \
where —oo < y < coand p isu
LetT) =23, X;and T, =
X(1) is the smallest order statish
Hy: u= 0 versus H,: u
where 0 < a < 1, cons
and B given below. .

i

the two tests A 112,

A: Reject H@ > C; where C; is such

that $> 1) = @ with ¥~ 22,

B: Reje?NY, if T, > C, where C, is such
that P(Y; > C;) = a with Y,~ 42

Then which of the following statements are
valid?

1. Both A and B are level « tests
2. A is the uniformly most powerful
level o test

AglaSem Careers

3. B is the uniformly most powerful

level « test
4. B is more powerful than A at any
u=>0
AT &6 Xy, Xy o, Xpun 2 3, N(w, 1) STorEGAT

®, STET 3 ¥, fon awar anefeow A

o1 TRemE #Y fR X, =130, X, ¥ f

H ¥ FlF-T aemwa w@ #

[ Cov(X; —3X, +2X3, %) =0

2. p & AT Hehor & fov FA- TE
fomT ofey - ¥

x1+2x2+3x,+---+nxn)

(n+1)
2

3, var(X,) < Var(
4. u & o
T X, '&()
*
Let X, @Xn, n 2 3, be a random sample
from 1) population where u is

Define X,, ——E 1 Xi. Which of

gfereetsr &1

\(ﬁlowmg are necessally true?

CDV(Xl - BXZ + 2X3, ?’l) - 0
Cramer-Rao ]ower bound for unbiased

estimators of u is -r;

nin+1)
2

3. Var(X,) < Var(x1+2-¥z+3x3+---+nxn)
’ n

4. X, is a function of any sufficient
statistic for u

ACET # 9T & w0 fairor i 2 faftar
ATUB & ATUBH JoeT F TF
CTTA A n =12 AcEAT & URT & A0
Al faftrt & R A g | oA R
KXy Y1)seen, (X, Yp) & ATO &, ST X/s R
ATEN R T A9 vF v)'s R B gamr
fFr ™ AE @ Rt = ¥ s
i i e g & Ama A IR @
AT 9RT T AT W R @ war ¥
VBTN (X, Y1), ..., (X, Y,) & FaUTHAS:
dfea adt @ v Formaew ¥
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112,

113.

Ho: faftat AGUTB & 1% 3R A8 &
qATH

Hy:fafr A & g & @Y B ¥ATw:
IR TediE oo &l

& gderor & fav s oderor wiftafsar

# & FA-¥ 39gET &

L (K>X) 1<isml<j<n
Tl (x, v;) 1 HEm

2. WAY A A Y QeTOT dr Hiedt w
ATl

3. (%> X), 1<is<n T el (X,Y)
T FE |

4 Y-X

A and B are two methods to determine the
levels of mercury in fish. In a study to
compare A and B, amount of mercury was
measured using both methods on n =12
fish. Let (X;,Y1),...,(Xn,Y,) be those
measurements, with X/s standing for
method A and Y;'s for method B. It should
be noted that the size of error in
measurement can depend on the amount of
mercury, ) the observations
(X1, Y1), ..., (Xn, ¥n) may not be identically
distributed. To test @ .

Hy: There is no difference between m

A and B

Versus @
H,: Method B typically gives lglr reading
than method A, K

which of the following t; istics are
appropriate? c‘)

1. Number of paigg\(;*Y;) with
> x) A\Nsni1<j<sn
2. Sum of ks of the Y observations

of the pairs (X;, Y;) with
> X), 1<isn
4. Y-X

A F X, X,, .., X, TGAT UG TIUTHATAD:
afeT el (0) B, S8 0<f<1TU n>1
gl A & & qdueed ——,0<6 <1

Jei-0)

Lo

-

113

S
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ﬂ? 3‘101“”3 ﬁ' g-f Clitsiliﬁi aﬁl % =
nX, . d@ faeT A A U &

0 F TIT-AIET &7 Hedcq T8 6l

6 & TIT-HTEY & Hfedea &

g% TRY-ATEY & H¥dca § IW S &F
Tt AT % U ITEas widedr
e H g8 AOHaR gl

4, 0F TT-ATEY F AHAT E IW S F
Fo AW & T 3TIaR Wi
IEed ¥ g JOEaR gl

L O

Let X;,X,,..,X, be independent and

identically distributed oulli (8), where

0<f<land n> t the prior density
; 1

of 6 be propoml 0 m,o <8 <1

Define § = YI"W¥,. Then valid statements

among tl@&ing are:

1. T@asterior mean of 8 does not exist;
2, posterior mean of @ exists;

e posterior mean of 8 exists and it is
larger than the maximum likelihood
estimator for all values of §;

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

114. ¥ @% 9fd@=s E(Y) = XB, Cov(Y) = o1 T

X 3TAT n X p &M, AR r < p & T NYg

¥ 9T AN & e wudl # § Sla-d

1. weeig &S Bl & Jaeayg AT
r & U wfeer FARe i @A Far gl

2. F6 YR @Ry & fav afe
E(c'Y)=0%, a 0¥ @& Goal '8 S
IFeed Jel ol

3. e gt I@s Fea 1B Hdeeid g,
@r=p %l

4. E(c'Y) = 0gFd Bl ¢'Y & FHAT
faar » & giter wafse fr w@ar
T Bl
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115,
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Consider the linear model E(Y) =
XB,Cov(¥) = oI where X is a matrix of
size n X p having rank r < p. Then which
of the following statements are necessari ly
true?

116.

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

2. IfE(c'Y) = 0 for some nonzero vector
¢, then there is a function U'# which is
not estimable.

3. Ifall linear functions ' B are estimable,
then r = p.

4. The set of functions ¢'Y with _
E(c'Y) = 0 form a vector space of
dimension r. 3

o=t s wfwe o Ry

V1 =20+p +¢
Y2=B+2y+e,
Vi=0+B+y+e
& 6,4,y 33T A § qur €1, €2, €
AT 0 TN 32T SE0T It
yeeHataa aefeos gl # ar fus
YA H A Bla-w a@dr ¥

0,8 TUT y Aoty ¥

116.

1
3.
3. 2y - 26 IFAAT ¥
4

Consider the linear model
Y1 =204 p +¢, ‘b'

Y2=B+2y +te, g)

where 6, 3,

nknown parameters and
ncorrelated random errors with
constant variance. Then which
of the following statements are true?

. 6,B and y are estimable

2. 6 —yisestimable

3. 2y — 26 is estimable

4. 6 + vy is estimable

AglaSem Careers

1

A= R Y SgW GWAET FET N, (0,1)

HIROT & & dW AT B nxn

TAfAE, afwH ey ¥ ar o et

LA v I

I 3f& aB=o0¥ & vavud vy
oA dfea &

2. AR Y'(A+B)Y N Fé-a §eaT ¥ oar
Y'AY U4 Y'BY Tadwa: dfed ¥

3. Y'(A-B)Y & wd-adt g ¥

4. YAV TUT Y'BY & FE-ad dea §

Let Y follow multivariate normal distribution

Ny(0,1) and let A and Bben x n symmetric,

idempotent matrice hen which of the

following statemen@ue?

I. fAB =0,t AY and Y'BY are
independ@y istributed.

2. IfY'(A + BJY has chi-square

ton then ¥'AY and Y'BY are

ndently distributed,

3 — B)Y has chi-square
6islribution.
Y'AY and Y'BY have chi-square

distribution.
o o?p 0
HEWHIOT 3T | 0%p o2  o2p gFd
0 o*p g2

a2>o,p>0%la’rﬁmmﬁﬁ#m-#

LA

& p<%

2. WA TTT °UCF N AT e
STTHEAT ST F 3 L2

3. S 7Ew wew guw vd g
ATY UeH § HAgHarad ¥

4. UUA A ALY UH @RI a1
T SITHEAT ST F AT
Z(o+v2) ¥l
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117. Consider a 3-variate population with
o atp B
covariance  matrix a2p o* od%p
0 o%p a*
where 2> 0,p > 0. Then which of the
following statements are true?
1
, 119.
2. The proportion of the total population
variance explained by the first principal
component is L f
3. The second principal component is
uncorrelated with the first and the
third principal component.
4. The proportion of the total population

variance explained by the first
two principal components is

L(p+v7)

118. 4 34U A B dW C I&Fd wF 2’ -
FqrerEy v oY e A#e fF e 3TER
W TF & OX Waeiad & 2 @3t #
Srrraa fAfese &Y 9 Bl q
s | sgfre | wRegs lm%rb.
(1) b (N a (§5] a (1 b
a ¢ b c c b ab .
be ac ac be ab ac be c
abc ab abc ab abc be bc
e # ¥ Fla-H mm&® 2 -
1. TE HIOT 0T ECAUR
2. wiedtd 1 & gl 119.
3. wfasfa 2 TR El
4. qﬁaj@ ABC HHRE ¥

118. Consia?§23 factorial experiment with three

factors A, B and C. Suppose eight treatments
are assigned in two blocks of each of the four
replicates in the following way.

Replicate 1] Replicate 2| Replicate 3| Replicate 4 |

l
1)y b | s (1) a (1) b
a c b c c b ab a
be ac | ac be ab ac bc ¢
abc ab | abc ab abc bc ac abc

S/55 CSl/14-4AH—3

N
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Which of the following are necessarily true?

1. This is an example of complete
confounding

2. AB is confounded in Replicate 1
3. AC is confounded in Replicate 2
4. ABC is confounded in Replicate 4

A BF WA n @ UE Sfaey U IRIAd
SeEE N sEEd, St N>n g @ feer
@:Wﬁwwﬁﬁmw
mmm%mmﬁﬂmﬂ
Forg eTEe W & ey Avem # oy #

Afese fFar ST § | A A &
FE ¥ TWIT TH y, B T 8,
aur A (N—1) T faar wfeEuras

F TH FEROT To®, AT n & Sfaa
m@ﬂr TJafea sEEdr ® WA
K2\ ¥ yfaey Arew & j,
1o + y1, Vo = Var(ty) adT V, = Var(t,)!
# ¥ FF-8 TS FE 87

1, S AT F T ¢, IEEEd ©

2 mw*mtzmﬁﬂﬁl

3. v =NZ 2t St o2 = e
TEOT E

4. vzsvi,mﬂn,wa?ﬁm

Suppose a sample of size n is drawn using
simple random sampling without replacement
from a finite population of N units where
N > n and denote the sample mean of the
study variables corresponding to the selected
units by y. Now suppose we know one
variate value y, corresponding to one unit
and draw a simple random sample of size n
without replacement from the remaining
(N — 1) units and denote the sample mean of
the study variables corresponding to the
selected units by ¥o. Define t; = Ny, t, =
(N=D¥ +yu.1 = Var(t,) and vV, =
Var(t,). Which of the following are
necessarily true?
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120.

t; is unbiased for population total

I
2. t; is unbiased for population total
- 2 —
3. = N‘Z%- Hwhere a? = population
variance
4. V, < Vi foralln, N

A I afy A>0 UF Far a1fy
20 IF T MM 9RT ey
X(r)=mrw#sr#ma‘t$rm%r
T IEET e & A M =
lime o POX(E) = k), k = 0,1,2.. | oy &
FA-H TE &9
I [X(r)}wmmmm&
sm:fwf?m’mﬁa,k:o,z,z,...u&
Wzmpkzy,k=1,2,...a?ml
2. {X(r)]wmn-q‘-mwnﬁmr%,
mﬂﬁl'a’rak=;:,k=o,1,z,...am
W’Tﬁﬁuk=ﬁ,k=1,2,'..ﬂ?ml
3. AR FUr Faw ofy K> AgT P
T (m, JF 3fea=y &, awr ag,
T (2) T S g

uRT F ot ¥, @ gy
g?ﬁn?ﬁaﬂmm(zu%
TR Feet e & &
&0 '
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120.
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Let X(t) = number of customers at time t in
the system in an M/M/| queueing model with
arrival rate 1 > 0 and service rate u > 0, Let
T = limg,o, P(X(t) = k).k=01,2-.
whenever it exists. Which of the following

are true?

L. {X(t)} is a birth and death process with
birth rates 1, = 4, k = 0,1,2,.. and
death rates y;, = mk=1,2,..

2. {X(t)} is a birth and death process with

birth rates A = 1= 8,1, 2,5 and

death rates y 1, =12,..

3. Limiting di Qtion {my} exists if and
only if u and is the geometric
distgiBubon with parameter (ﬁ)

4, iving customer finds exactly

ustomer, then his total waiting
%’nc in the system has an exponential

\ distribution with parameter (2u).

S

4. AR AT v W v & s
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