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INSTRUCTION TO CANDIDATES
Immediately after getting the Booklet read instructions
carefully, mentioned on the front and back page of the
Question Booklet and do not open the seal given on the right
hand side, unless asked by the invigilator. Do not accept a
booklet without sticker-seal and do not accept an open
booklet. As soon as you are instructed to open the booklet in
the first 5 minutes you should compulsorily tally the number
of pages and number of questions in the booklet with the
information printed on the cover page. Faulty booklets due
to pages/ questions missing or duplicate or not in serial order
or any other discrepancy should be got replaced immediately
within 5 minutes, Afterwards, neither the Question Booklet
will be replaced nor any extra time will be given.

Write your Roll No., Answer-Sheet No., in the specified places

iven above and put your signature.
Make all entries in the OMR Answer-Sheet as per the given
instructions, otherwise Answer-Sheet will not be evaluated.
For each question in the Question Booklet chavse only one
correct/most appropriate answer, out of four options given
and darken the circle provided against that option in the
OMR Answer-Sheet, bearing the same serial number of the
question. Darken the circle with Black or Blue ball-point
pen only.

. Darken the circle of chosen option fully, otherwise answers

will not be evaluated.

Example : If (B) is correct answer.
There are 100 objective type questions in this Booklet.
All questions carry two ‘marks each.

PART -1 - 60 Questions
PART - II (A)

1-60
Mathematics Group - 40 Questions 61-100
OR

PART - [1 (B) Statistics Group - 40 Questions 61-100
Part - I is compulsory. Candidate has to attempt Part - II (A)
or Part - 1 (B).

Do not write anything anywhere in the Question Booklet or
on the Answer-Sheet except making entries in the specified
places. Rough work is to be done in the space provided in
this booklet.

When the examination is over, original OMR Answer Sheet is
to be handed over to the invigilator before leaving the
examination hall, while the Question Booklet and carbon
copy of the Answer-Sheet can be retained by the candidate.
There is no negative marks for incorrect answer.

Use of any calculator/log table/ mobile phone is prohibited.
In case of any ambiguity in Hindi & English versions, the
English version shall be considered authentic. For
Technical words terminology in English shall be
considered as standard.
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PART -1
HIT -1

Choose the false :

(A) The set of all mXxn matrices with
rational elements is not a vector
space over the field of real numbers.

(B) The set {(a, 2a, 2a+1) : a e R} is a
subspace of R¥(R).

(C) The vectors (2, 0, 0), (0, 2, 0) and
(0, 0, 2) are linearly independent in
R3(R).

(D) Linear span of a subset of a vector
space need not be a subspace.

An n X n matrix A is invertible if and only
if  the corresponding
transformation T is :

(A) Non-singular
(B) Singular

linear

(C) Symmetric
(D) Skew symmetric

Suppose (X, || ||) is a normed linear
space. Which of the following is true ?

(A) Xis a metric space and || |] is a
real valued function on X.

(B) Xis a vector space and || || is a
real valued function on X.

(€) Xis a vector space and || || is a

complex valued function on X.
(D) None of above

1.

T ! =TI FIfC

(A) UfHT sEFal F W mxn AR
1 G, g e & 849 %
T afew gufte 78 &)

(B) HWY=I4 {(a, 2a,2a+1):a e R}, R¥R)
1 g 2

(C) R¥}R)#H =f&m (2,0,0), (0,2, 0) 3w
(0, 0, 2) YEwa: =da 51

(D) wfey wufe % 39-wy==ag =1 faw
foregfa Swamfie € stevas & &

T n X n 3E A Fohauid & afs oik Faa
gfe T =1 ga Mg waiao g

(A) STHHHITT
(B) =gohuvig
(C) wHfHa

(D) Taom wafa

e fE (X, || | |) T wHiEd ew guafe

A asrmad &2

(A) XThgwmarfeg i) ||, X®
arEfas 7H FeE B

(B) Xuwufewwafeg s || ||, Xm

arfaes JF Feld B

€ XuwrwfemamfeR s || ||, Xm
g Herd 1

(D) 9 HIE ot &

SPACE FOR ROUGH WORK / % &4 & fod svig
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The series i (_\/1—1)11 (1 + “15] :

n=1 n
(A) is bounded, but divergent
(B) converges absolutely
(C) converges to + =

(D) converges conditionally, but not
absolutely

LetT: V,—V; be a linear transformation
defined by

T(xy, xp) = (%1 +xp, 22— x,, 7x,)
If By ={e;, e5) and Bo={fi. fo, f ]

are standard bases of V, and V,

S (_I)n l
’n; Vn [1+n2):
(A) ufHifE & T SR 2
(B) wwqul safsreor g &
(C) + o T e g &

(D) wd smumta sfusror w= geqol
Ffipgror &

AT E T : V,~V, aw wwimo ¢ faw
T(xl, x2)=(x1 +I2, le _‘xz, 7x2) ﬁ

aftsfia feean e 2

M By ={e;, &} T By ={f1, /5, f;)
FEN: V, TNV, F AFF UK €, A B, a1

respectively, then the matrix of T relative B, % W& T %1 T8 BT
to B; and B, is :
1 I i 3
|
A 2 -1
(A) 0 7| (A) g
[T 1] (1 1
2 =1
(B) (B) =1
[ 7 1 7
[1 17 (1 17
2 v
(©) C I §
LSl 5 0 -7
—1 0 "1 0 B
2 -1
[0 =2 e 10 -7
SPACE FOR ROUGH WORK / % &Td & f&d Wi
Set- A 9210/ TFU-MATH/ELG-II



6. Which of the following integral(s) 6. TF=ifea # ®F W waehel AW Ha

converges ? ®?
0 dX 0 dX
W Lo 17 W
b [ eXadx 0 [ eXax
© I %’3 © [ B’i—fx
(A) (a) only (A) F (a)
(B) (c) only (B) 9 (o)
(C) (a) and (b) only (C) % (a) 3R (b)
(D) (a), (b) and (c) (D) (a), (b) 3R (c)
7.  For the function f: R? — R defined by 7.
x, dRy=0

=0 froy) =1y, AMx=0
fx,y) =1y, ifx=0 L, A4,

e % g TRfiE e f: R2— R % for
Which of the following is/are true ? e EqaH-wad 2/E?
(@) £(0, 0)=£,(0, 0)=1 (@) £(0, 0)=£,(0, 0)=1
(b) fis not continuous at (0, 0). (b) £ (0,0) H Haa 7@ B
() fis not differentiable at (0, 0). © £ (0,0) ¥ srawer 7E 7
(A) (a) only (A) I (a)
(B) (b) and (c) only (B) T (b) 3 (o)
(C) (a) and (c) only (C) e (a) 3K (o)
(D) (a), (b) and (c) (D) (a), (b) 3 (c)

SPACE FOR ROUGH WORK / T% &4 & o9 wrg
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The limit superior and the limit inferior

of the sequence {an},_,, where

_ . (nmw
an_smT are :

(D) 0and —1

Which one of the following integral
represents the Riemann sum :

: S 5k B
lim Zlog[2+—J;?

el 7= 1

1
(A) I log(2 + 5x) dx
0

5
(B) J-Slog(2+x) dx
0

4
© [log(x)dx

7 ;
(D) Ilﬂg(z +I)d.1‘
0

8.

nmw

T a, ) _,, T an =sm(?] -

fefie gftdar aun fafie s=wifer & .
(A) 130

© jo-}

(D) 03R -1
ﬁmﬁﬁqmqpllﬁlawmwa:

lim 3 tog [2+ 2] 2 o3 iy
k=1

n-— oo n

1
(A) f log(2 + 5x) dx
0

5
B) J5log(2+x)dx
0

7
(C) I log(x) dx
2

7
(D) Ilog(2+x) dx
0

SPACE FOR ROUGH WORK / T% &1d % f&d o

9210/ TFU-MATH/ELG-II



10.

11.

Which of the following subsets of R™ are
in fact linear subspaces of R® (n>2) ?

(a)
(b)
(©)

(d)

{X[x, >0}
{X[x1x,=0)
{X|x; =0}

r

n
Zx}:o
=1 I

Choose the correct answer.

(A)

(B)
©)

(D)

(a) and (b)
(b) and (c)
(¢) and (d)

(b) and (d)

Which one of the following is not true for
asetinR?

(&)

A set may not have an infimum in

R.

Infimum of a set may not belong to
the set.

Supremum of a bounded below set
always exists in R.

Supremum and infimum of a set
may be equal.

10.

11,

R % fr= Sqomsri # § #9 RD (n>2) &1
s sygmfe «ff &2

()
(b)
(©

(d)

{X|x,=0}
{X|xyx, =0}
{X]x; =0}

!

n
2. %=0
=1

T I G |

(A)
(B)
©)

(D)

(a) @41 (b)
(b) @1 (c)
() @& (d)

(b) 991 (d)

R ¥ U 92 & o =0 g1 78 & feifea §
T ARy |

(A)

(B)

(©)

(D)

R & 92 § 3599 &1 of 8 ¥l

el Q2 =1 THhmH 39t 92 F1 987 oft
B HHA L

fersit T afteifia S = oo el
R # foremm wa 2

ferelt A2 =1 goimm qen T=RE s
GEETIES

SPACE FOR ROUGH WORK / 7% &1d & foar wre
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12. The value of C satisfying the mean value  12. [0, 2] R T f(x) =e™* & foU wiem um
theorem for the function f(x)=e* on THYg U= A aen CHIHE &
[0, 2m] is :
(A) = (A) =
2 2
B = ® 5
™ m™
© 3 © 3
(D) Does not exists (D) 1§ s e &
13. On the metric space (q ; 1.1), which of 13. i wEfie (C:1.1), % suR W s § 9
the following is/are false ? HIA-HT T &/F 2
(@) Theset{ze(:1 < |z| < 2} is both (@) Mlzeq:1= 2| <2} Hea i gaféa
compact and connected. TEIE |
(b) The set {z € € : [Re(z)| = 1} is (b) F(ze(: [Re(z)| = 1} H&d 8, T
compact, but not connected. Hufeha =& |
() The set {z € ¢ : [Re(z)| =1} is (€) HZ{ze( :|Re(z) =1} Fufda &, wg
connected, but not compact. Hed TR ©
(A) (c) only (A) e (o)
(B)  (b) only (B) e (b)
(€)  (b) and (c) only (©) F9 (b) 3 (c)
(D) (a) and (c) only (D) %= (a) 31 (c)
14. Consider the following statements : 14. 71 woA W faam = .
(a) If a matrix A is diagonalizable, then (a) 3fs 3r=gE A fawvita &1, @1 A & ey
no eigen value of A is repeated. ot sifvenafrd 79 # TRy T
Ll
(b) If no eigen value of a matrix A is (b) I 3= A F el of sxfuemarfors
repeated, then A is diagonalizable. HH @ TRER 76 8, @ A fasitg
B
Choose the correct answer. HE S |
(A) (a) is correct, (b) is incorrect. (A) (a) W& B, (b) Tord 21
(B) (b) is correct, (a) is incorrect. (B) (b) Wl §, (a) o B
(C) both (a) and (b) are correct. (C) (a) @ (b) ST TET €
(D) both (a) and (b) are incorrect. (D) (a) @1 (b) ST Terd 1
SPACE FOR ROUGH WORK / 7% T4 % ferdt e
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15

(a)

(b)

()

(d)

16.

Match the following :

[ 1
131] @

4 is the
_1 2 2
determinant
i
6 13 6 (@ 1,1,5are
B 12 7
characteristic
roots
i 2 3
a =8 (iii) 5 is the sum of the
g Q2
characteristic
roofts

1, 1, 25 are the

7 0 6

8 —4 0 :

1. B 2 )
characteristic
roots

(@ (b) () (d)

(A) (@) @) @ @)

(B) (@v) () () (i)

©) (@@ @v) @ ()

(D) None of above

The rank of a positive definite quadratic
form in n variables is :

(A) n

(B) >n

(€) <n

(D) None

(a)

(b)

(©)

(d)

16.

il % |

2 () 4w ¥

1 22

(7 12 6

¥ %t 8 (@) 1,1,5 sfensfns

610 7
qa €

R

iS5 ;
5 sAfenefors

gy (1) e Gl
1 TR & |

R

B ~% 01" 4y 11bs

, R
sfvenefors o €

@ () () (4
(A) (@) @) @ (v)
(B) (v) () () ()
© @@ @Gv) @ ()
(D) 39 *E ot &

n =l § uF v fAfvad feuma 1 #ife
&

(A) n

(B) >n

(€ <n

(D) wE ot &

SPACE FOR ROUGH WORK / 1% &g & ford g
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17. The positive term series ngl;l]; is
convergent if and only if :
(4) p=1
(B) p>1
© p<1

(D) p=0

18. The spectral radius of the matrix

& 0

19. IfA=( ],thenAwOis:

(B) 9901
(C) 9107

(D) 9101 |

S 1
17. U YA109% U2 4oit Z‘—mﬂa}fwﬁ

n=1 n‘p

(4)
(B)
(©)

(D)

18.

(A)
(B)

(©
(D)

19. aﬁA=[

(A)
(B)
©
(D)

p=1
p>1
p<1

p=0

=3 =1
w{q ® ‘lJﬁnﬂﬁFﬁzxﬁm%:

=8 4 =2

2
5

91
930 |

9100 |

910] I

_12] %, a1 AL 2.

SPACE FOR ROUGH WORK / T% &4 % ford g
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20.

21;

If x=u—-v+w,
y=u?—v?—w? and
z=u?+7v, then

d(x,y,2)
the value of the Jacobian m is :
(A) 6wu’—2u+6u%v—2w

(B) 6wu®+2u+6uv+2w

(©)  —3wu?+2u+6uv

(D)  wu?+ 6u+u?o + 2w

Which of the following is not a comp]eté
normed space ?

| =

where

(A) R® with || = {Z &2 ,2]

t=1

v (.1’1 r XDy e X g In) eRn

(B) C[a, b] the set of all bounded

continuous scalar valued functions
on [a, b] with

If = 3P

re fa] S ENVFC lab]

(C) CJ0, 1] the set of all continuous real

valued functions on [0, 1] with

1
|x| = [x(f)dtv xeC[o,1]
0

(D) None of above

20.

21.

E x=u—v+w,
y= u?— % —w? a9
z=ul+p, A9

SR ____a(x,y,z) HUAHE :

d(u,v,w)
(A) 6wu?—-2u+6u%v— 2w
(B)  6wu?+2u +6uv + 2w
(C)  —Bwu?+2u+6uv

(D)  wu?+6u +uv+ 2w

=1 4 & F9-m w ol aefe oafe
T_E?

P | =

(A) | = [ Zn: ]xilz] % W9 Rt Wl

i=1

X=X, o X o By ) ERT

® /1=, oy S @IS eC lab]

FHY [a, b] ROt 9fteg Haq Shan
A %@ % UF  gH=EY

Cla, b] I
1
© [ 1w =[x dtvrecio
0
WY T Haq Al 96w

1 TF 9Y==4 C[0, 1] |
(D) SHRIE HE ot 78

SPACE FOR ROUGH WORK / 7% & & fordt e
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22. Which of the following sets is/are  22. Frsy# 97 1 ¥ Torg &% ?
countable ?

8;: Collection of all infinite sequences S;: 079 1% asft srufifiyg THA T
consisting of 0's and 1’s, IR

S, : Collection of all functions from N S;: NH (0,1} 7% & 9 wei =7 ugw
to {0, 1}.

83 :  Collection of all roots of polynomials S3: ZWTHA W H 9gTal % Gt g #
in a single variable over Z. IR

(A) S, only (A) Fae S,

(B) S, only (B) W= S,

(C) S, and S, only (C) &= s, aars,

(D) S, and S, only (D) 9d S, TS,

23. Let Abea2x2 matrix such that the sum 23, HFT A, 2 2 $1 T8 YR 51 AR foF e
of the entries in each row and each i v Wy § wfafedi & a2 G
column is \. Then which of the following 7= 4 %9 W aege A 1w e oRew
must be an eigen vector of the matrix A ? B ?

1 1
(@) 0 (a) 0
0 i(f 0
®) |4 ® (4
1 1
(©) 1 (c) 1
Choose the correct answer. e I G |
(A)  (a) only (A) F59 (a)
(B) (c) only (B) = (o)
(©) (a) and (b) only (C) e (a) 3R (b)
(D) (b) and (c) only (D) ¥ (b) 3R ()
SPACE FOR ROUGH WORK / T% &T4 % fordt e
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24,

25.

Identify the correct statements :

Suppose T : X — Y is a linear

transformation on a normed linear space
Xinto a NLSY.

(A) Then T is bounded iff bounded sets
in X are mopped onto bounded sets
in Y.

(B) Suppose T is as defined in A. Then
T is continuous iff T is bounded.

(C) A linear operator defined on a finite
dimensional normed space is
always bounded.

(D) All of above

Consider the following sets :
A;={(1,1,0),(01,1), (1 -1, —=2)}
A,={(0,1,0), (1,1, 0), (0, 1, 1)}
A3={(1,1,0), (2,1, 0), (1, 1, 0)}

Which of the above sets are linearly
dependent ?

(A) A and A,
(B) A and A,
(C) A,and A,

(D) A, A,and A,

24,

25.

WE Y FI Tg1HT

o f& NLS Y # #Ffea as gafe w
T: X - Y ifEgs ®9iam 21

(A) T T 9fEg 8 Fea AR Fae af
X # uftag o=l Y # ufieg gl
TR AresIfed B |

(B) w1 T T 3w A Sian aftsnfia & &
T Had B ae 31 Fael 4fg TafEg
o

(C) u& yftfgafedty wHfea gufie w
aftsfoe e werees 989 uftag @
2

(D) 3w |t

= w=a w fomr s
A;={(1,1,0), (0,1, 1), (1, -1, -2)}
A,={(0,1,0), (1,1, 0), 0, 1, 1)}
A3={(1,1,0), (2,1,0), (1,1, 0)}

IR | BN W I e WA ¥ ?

(A) A, TTA,
(B) A,THA,
(C) A,TA,

(D) A, A,T9 A,

SPACE FOR ROUGH WORK / &% &1d & f&a sg
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26. Two statements are given below : 26. e < we feu €
(a) Every continuous function is the (a) WoIH WA Wl 319 AT T
derivative of its indefinite integral. 1 STEHers Bl & |
L | - 1
(b) Integral L T dr s (b) EHIRS J‘:m dx F9Ery ¥
divergent.
Choose the correct answer. T W Eil
(A) (b) is correct, (a) is incorrect. (A) (b) el B, (a) TG B |
(B) (a) is correct, (b) is incorrect. (B) (a) eI, (b) Tera €1
(C) Both (a) and (b) are incorrect. (C) (a) T (b) I e ¥
(D) Both (a) and (b) are correct. (D) (a) @ (b) BT wet §
27.  (A) : Sequence {x,}, where 27. (A): 3TTHH {x ), &l
1 1 1 == 1 1
i Rl e ——/ VneN &, i Sap ity VRN
is convérgent. S 7
(R) : A bounded monotonic sequence is (R) : T TReTg THice e AR B
convergent. gl
Choose the correct answer. & I kgl
(A) (A) is correct, and (R) is incorrect. (A) (A) W&l & 791 (R) 7o § 1
(B)  (A) is incorrect, but (R) is correct. (B) (A) oW & W (R) ¥ 2
(C) (A) and (R) both are correct and (R) (© (A) Tam (R) T w& ¥ sl (R),
implies (A). (A) T R T |
(D) (A) and (R) both are correct, but (R) (D) (A) 991 (R) =41 w&t €, T (R),
does not imply (A). (A) 1 FR T B
SPACE FOR ROUGH WORK / 7% @i & ford s
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28.

29.

Suppose B = {B]. 1_32] and C={g, G}
are two bases for a vector space V.

Suppose xeV is that
x = —3b1 + 2bz . Then the coordinates of
X

such

w.r.t. the base C are :

A) |2

(B)

For each positive integer n, let f (x) =x"
for x ¢ [0, 1]. Then which one of the
following is false ?

(A) The sequence (f,) is pointwise
convergent on [0, 1].

(B) nﬁ_li“mfn(x) defines a continuous

function on [0, 1].
(C) The sequence (f,) is uniformly

convergent on {0, %]

(D) None of these.

28.

29.

" fd B={b1, b2} 3R C= {5, 5) @&
few wafie v & fag &t smum €1 @
TeV, WYERERF 3 = 35, +2b, Bl
3MHR C o HUeT x 1 FHiATee ¢ :

@) |,

(B)

© |°

(D) HRE o 7&

A {6 Fde o quiieh n % g £ (v) =20,
HifF x ¢ [0, 1] 7a Frevifera & &9 @1 s
(]

(A) [ao;nu W, s (f,) Fagam aifirafia
|

(B) [0,1] n]‘iil)\wfn(x) T Hed el
=l gftafid T 21

Q) [0, %] W ATHA (f,) THIIH F9 9
sfifia gm
(D) 37 # #E oft 7

SPACE FOR ROUGH WORK / T% @& & fordl wmig
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30. Let V be a finite-dimensional vector space  30. HF % Vot & F W wfifig fasdg gfew
over a field F and let L(V) be the set of all mEftz § 991 vy e aw dEn £l
linear operators of V. q=1 L(V) &1
(A) : If F is algebraically closed, then all (A) : Afe F sfis@: do9q &, @ oo 99ns

operators are upper O fryst &
triangularizable.

(R) : If the characteristic polynomial of (R) : A% fe L(V) #1 sifirmteiforr sgyg F o
feL(V) splits over F, then fis upper fawnferm 2, al f FH Prygsfra gmm
triangularizable.

Choose the correct answer. e I T |

(A)  (A) is correct, and (R) is incorrect. (A) (A) & & 3R (R) 7o 2

(B)  (A) is incorrect, but (R) is correct. (B) (A)7Terd &, Wi (R) Wet ®)

(©)  (A)and (R) both are correct, but (A) (©) (A) 7 (R) & W& & W (R) @
does not follow from (R). (A) T7afRa & g &1

(D) (A)and (R) both are correct and (A) (D) (A) 7o (R) < wét € 3i (R) & (A)
follows from (R). FTERE grar ®

31. Which of the following represents  31. g § 9§ s-ar YATS S gyt £ 2
Schwarz inequality ?

If x=(xy, 7,, ... x,) and Y= Y, - yp) afg X=(xy, Xp, o X)) R y=Wy Y2, - )

are two vectors of the inner product space Fafs VA% THfte Cr & <) gfey -4

C™ then : a9 -

(A)  |ex, y>| < P2y (A)  |<x, y>| = Wyl

(B) I+l = /| +|lyl| (B)  x+y] < x| + |yl

©) eyl = [+ 2l + (1w ©  llx+yiP = 2+ 2yl + 12

(D) |<x, y> < || + 7 (D) |<x, y>| = || + vl

SPACE FOR ROUGH WORK / 1% &rd % forsr g
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32.

33

34.

The directional derivative of the function

f(x, y, z)=\Jxyz at the point (2, 4, 2) in
the direction (-4, —2, 4) is :

1
(A4) -2
1
=3
1
© 3
(D), =

b
jf(x)dx is said to be an improper

a
integral if :

(A) fis unbounded

(B) aorb is infinite but not both
©
(D)

either a or b is infinite

none of above

Let (X, d) be a metric space and Y a subset
of X.

A :Y is a compact subset of (X, d).
C : Y is closed and bounded.
Choose the correct answer.

(A) A=CbhutC= A

(B) C=AbutA= C

(C) Neither A= CnorC= A
(D) A=C

32,

33.

34.

600475

-2, 4) =t fewm ¥ 65 2,4,2) W
f(x, y, 2)=[xyz % fore faflr ogem

= >
| I
R o=

—
N
S
= | =

b
[£(x) dx s e & o e fores gorfer s

g
(A)
(B)
(©)
(D)

fefEs @

a a1 b F9ffaa & Ty S &
I W a A b 4R &

I § A R off 78 -

A (X, d) i it wmfe e v, X
STHY=E ¥

A:Y, (X d) 1 Hgd 399 |

C:Y Hgd au1 ulas T

Wl T T |

(A) A= CTHC = A

B) C=ATWFA = C

(C) MAASCHRTEHC= A

(D) AeC

SPACE FOR ROUGH WORK / 7% &1 & ford g
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35. Suppose T, : R2 - R2 is a linear 35. ®MT % Ty: R® = B2, Tolx,, a,)=
transformation defined by T,(x,, x,) = (xy +x5, 4%, +5x,) S GRuIfeE U s
(x1+x2,4x1+5x2)andT2:V—->Wisa TGO & a1 T2:V—>W‘ﬁ@m
linear transformation defined by ®BYTAL0T 2 fo|
T2(@) = 2b;— 3by, T»(cy) = —4b,; + 5b, T2(€1) = 2b1— 3by, T,(S,) = —4by + 5b,
where C=(c;,G;) and B = (b, b,) are BT IR foan = €1 SR C = (5, &)
bases of V and W respectively. A B = (by, by) FHW: VAW W F 1R

{
Match the following : = =y gﬁfr—m Fifew
) 1 1 1 1

(@) Matrix of T, (i) [4 5] (a) HMEF AUR R, T, (i) [ 4 5]
with respect to &1 3T
standard basis

2 -4 2 —4

(b) Matrix of T, (i) (3 5) b) CAMBHF AER T, (i) [3 5J
with respect to A
the bases C and B e

() Rankof T, (iii) 2 (c) Tyt =ife (@) 2

(d) Rank of T, (iv) 3 (d) T, wife () 3

(@ (b) (o) (d) @ (b) (o (d)
(A) (), @) @) (@v) (A) () @) @E) (@)
B) @ @) (v) (i) B) @ G) @Gv) (i)
© @ @ (@v) (i) © @) @ (v) (i)
(D) None (D) i f 7
SPACE FOR ROUGH WORK / T% &9 & fordl g
Set - A 18
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36.

37.

38.

Which one of the following is true ? 36.

(A) Iff:(—1,1) - R is continuous and
bounded, then f is uniformly
continuous.

(B) If f: (0, 1) = R is uniformly
continuous, then f is bounded.

(C) Iff: (0, 1) - Ris differentiable, then
fis uniformly continuous.

(D) If f: (-1, 1)> R is uniformly
continuous, then fis differentiable.

A square matrix A is said to be 37.

diagonalizable if :

(A)

(B)

(©)
(D)

The value(s) of \ such that the following 38.

A=PDP~! for some diagonal
matrix D and some invertible
matrix P

A=PDP~! for some diagonal
matrix P and any matrix D

A is similar to a diagonal matrix

None of above

system of equations in unknown

X, y and z.

x+y+Az=2 3x+4y+2z=\A,
2x+3y—z=1

has more than one solution is :
(A) A#3

(B) A#2and A#-5

(C) A=3

(D) always has a solution

Freifera & = o w2
(A) 3fe f:(-1,1) - R a9 @
g &, @ FUFEEEH 9 H Gead e |

(B) 3 f:(0,1) - R THEHA &9 & Had
), T fufag 2|

(€ 3Rf:(0,1) - R, FTFFeHE A, T F
THIAM ®Y ¥ Hed 2|

(D) 4fgf: (-1, 1) R THTIH &9 §
Had &, q f ST B

TF I gE A w1 fawfvia wer s@m
7fe

(A) F® fawvi 5= D 3R F5 Sgerquig
3R P& faw A=PDP- ! &

(B) F® famvi amege P &iv fafwit amrsge D
% fg A=PDP-18mm

A T ool stogg % wgw #

I HE ot Tl

(©)
(D)

A x, y 997 2 § T wefierror faserr & 0
41 39 YR § fr 3@ e ¥ w9
FAFEEAA AT IR

x+y+Az=2 3x+4y+2z=\,
2x+3y—z=1

(A) N#3
(B) A#23RA#-5
(C) A=3

(D) W& & 9§

SPACE FOR ROUGH WORK / T% &1 & f&d wre
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39. Suppose fis a bounded real valued 39, A % f, [a, b] W Reig srafes oM sifed
function on [a, b] and P, and P, are two wer € a9 P, wE P, [a, b] & & faurem )
partitions of [a, b]

Assertion (A) : L(Py, /) < U(P,, f) MTFLT (A) : L(P,, /) = UP,, f)

Reason (R) : Riemann lower sums W (R) : Afueies & fou 9w sfsn

increases and upper Riemann sums ANTES T € A ST U A s

decreases for refinements. i

(A) Both (A), (R) are correct and (R) is (A) (A) T (R) ST w& § 3l (R), (A) 7
the correct explanation for (A). e T R |

(B) Both (A), (R) are correct but (R) is (B) (A) @=rm (R) 2T W& ¥ W (R), (A)
not the correct explanation for (A). ! WE A T |

(C) (A) correct but (R) is false. (C) (A) W& T (R) 7o ¥

(D) (A) false but (R) is correct. (D) (A) e W (R) W& 1

40. For a nonempty set of vectors S ina  40. mvﬁuﬁﬁ%ﬁma{ﬁaﬂws#
space V, consider the following fou = o W fo=r #ifes .
statements :

(A) : If S is linearly independent, then (A) : fs s ¥awa: wda & @1 s %1 vaF
every subset of § is also linearly IT=Y i g e g
independent.

(R) : If S contains a linearly dependent (R) : 7If% 8 Wawa: Wax svaq=y sifde
subset, then S itself must be linearly FTM, W S T Pawa: s @
dependent. ;

Choose the correct answer. E I ﬂ#l

(A) Both (A) and (R) are correct, (R) (A) (A) 7 (R) = =&t & (R), (A) =1
implies (A). FRI |

(B)  (R)is correct but does not imply (A). (B) (R) W&l 8, T (A) &1 HR0 & & |

(C) (A) is correct, (R) is incorrect. (C) (A) =& & (R) Tom 71

(D) (A) is incorrect, (R) is correct. (D) (A) e &, (R) 9Et #1

SPACE FOR ROUGH WORK / T% %14 & fod sy
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41.

42.

43.

A set which spans the subspace
{(a, b, 0) : a, b € R} of R3(R) but not a basis
for the subspace :

(A) {(1,1,0)(1,0,1), (0 1,0)
(B) {(1,0,0),(0,0,1),(1,1,0)}
€ {1,0,0),(0,1,0), (1,1, 1)
(D) {(1,0,0), (0,1, 0)

Which one of the following statements is
false ?

(A) The Lebesgue measure of any
straight line (finite as well as
infinite) in R? is zero.

(B) The Lebesgue measure of any
continuous curve in R? is zero.

(C) The Lebesgue measure of any circle
in R?is its area.

(D) The Lebesgue measure of the
Cantor set is zero.

I 4 9 16

v p- | § 210 2
16 25 36 49

is :

(A) 1

(B) 2

© 3

(D) Nome

41.

42.

43,

THAG=Ed S R3(R) & o
{(a, b,0):a, b e R} forega el &, 9g Haei™
1 ey TE #

(A) {(1,1,0)(1,0,1),(0,1,0)
(B) {(1,0,0), (0,0, 1), (1,1, 0)}
(©) {1, 0,0),(0,1,0),(11,1)
(D) {1, 0,0), (0, 1, 0)}

e d 9 - v wuE Tem 2

(A) R? ¥ f&et 9@ @ #1 (ffae &
| HURHT) e A 3= £

(B) R2 ¥ ferdt ¥aa @ =1 =1 HIY Y=
gl

(C) R2 ¥ fwdt g9 =1 o&m W19 39
HAHA |

(D) =X TY=4 & &9 99 I £

1 4 9 16
4 9 16 25 .
i ol T O N %ﬁaﬁ‘fﬁz%.
16 25 36 49
A) 1
(B) 2
<€ 3
(D) =h1g it &

SPACE FOR ROUGH WORK / 1% &Td & f&d '
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44,

45.

46.

Characteristics of elements of an

orthonormal basis of an inner product

space V are :

(A) linearly independent, orthogonal to
each other distance of each element
from zero is 1.

(B) linearly independent, orthogonal to
each other spans V and distance of
each element from zero is 1.

(C) linearly independent, orthogonal to
each other and norm of each is 1.

(D) None of above

Three statements are given below :
(@) 3JxeRVyeR, x+y>0
(b)) VxeR3yeR, x+y<0
() VxeRVyeR x+y>0

Choose the correct answer.

(@) (b) ()
(A) True False True
(B) False True False
(C) False False True
(D) True False False

Suppose fis continuous and differentiable
on the interval [-7, 0]. If f(-7)= -3
and f" (x) <2 for all xe[-7, 0], then what
is the largest possible value for £(0) ?

44,

45,

46.

SARF RS T V F uEe aifas
SR 1 SFaFa 1 fagman & ;

(A) Y @, weR ifss, 1= |
wia seTa # gl 1 ¥

(B) ¥aa: Ty, W wifaw, wd yoE
sTad &1 g 91 fawgfa v g @
1%

(C) Yawa: e, WeRr wifas iy
% &1 9HF 18|

(D) 39l H1E ot 78

e 7 Hem gy e §

(@) FxeRVyeR, x+y>0
(b)) VxeR3yeR, x+y<0
() VxeRVyeR, x+y>0

& I A

(a) (b) ()
(A) HF S r o S
(B) ¥®ed  uHA I
€ ™=  IgF T
(D) T= 3T T

A & SwE (-7, 0] W f Haw wy
STFHTHE &1 AR f(—7)= — 37 £ (1) <2
et xe[-7,0] % fow &, < f(0) =1 Gorrfera
Y 7S HE B

A) 9 (A) 9
(B) 11 (B) 11
(€) 15 (© 15
(D) 2i (D) 21
SPACE FOR ROUGH WORK / T% %13 & fordt e
Set - A 9210/ TFU-MATH/ ELG-I1



47.

48.

Which of the following maps

d:RxR — R defined by

(@ d@ y)=x -y
(b) d(x, y)=|x2—y*

| [x ~ vl
© d@xy=71 - 9]

For x, y € R is/are a metricon R ?
(A) (b) only

(B) (c) only

(€) (a) and (c) only

(D) (a), (b) and (c)

Suppose A is a skew symmetric matrix of
odd order then det|/A|=

(A) 0
(B) Product of all diagonal elements
©) 1

(D) None of above

47,

48.

= 9 @ -

d: R xR — R %! faf=a = € 5@ sftafua
forn a1 % @M v, y e R, R W UH s
(afew) #/E&?

(@ dxy)=x—y
(b) d(x y)=|x>-?

x - ]
© dY=T oy

(A) e (b) ¥ feu

(B) Fad (o) ¥ forg

(C) F9 () 3 (c) F forg
(D) (a), (b) * () % ferw

T 6 A, 313 %9 & U faww gwfia
HE B, T det|A| =

(A) 0
(B) |t ool sTeral =61 UMTe
© 1

(D) SEd H % Wt 7

SPACE FOR ROUGH WORK / 1% &8 & fod 578
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49. Consider the set : 49. = ag=g W 'FcﬁlTI i
1 1 -1 1 1 =]
B=s(-1(,|1],| -1 B=at =11 T, | =1
0 1 2 0 1 2
Which of the following statement is/are = ° @ <8 WA wom . 8/%7?
true ?
(@) B is a set of mutually orthogonal (a) Bmﬁwmww
vectors. 2l
(b) B is not an orthonormal set. (b) B WEM WA T= 6 ¢ |
() Tt is easy to convert B into an (c) B TTEaT W YEH Al =g
orthonormal set. H 95 9 & |
Choose the correct answer. & W il
(A) (a), (b) (A) (a) (b)
(B) (b), (0) (B) (b), (v)
©) () () © @) ()
(D)  (a), (b), (c) D) (@), ®), (o)
50. Suppose A, B are two matrices confirmed ~ 50. WM fF A, B e € foresht Tt o we
for multiplication and addition. Irem & faw =t i
Assertion (A) : AB=[0] = either A=[0] HRIHAT (A) : AB=[0] = @ A=[0] =1
or B=[0] B=[0]
Reason (R) : Matrix multiplication allows ®IT (R) : ATE T Y= favsel #1
zero divisors. STHT <at €1
(A) Both (A), (R) are correct and (R) is (A) (A) T (R) SHI & € 791 (R), (A) Fi
the correct explanation for (A). HE AR |
(B) Both (A), (R) are correct and (R) is (B) (A) @ (R) ST W& & W (R), (A)
not the correct explanation for (A). 1 Wl =T T ¥
(C) (A) is correct, but (R) is false. (© (A) T B W (R) Tod £
(D) (A) is false, but (R) is correct. (D) (A) e §, 935G (R) 981 1
SPACE FOR ROUGH WORK / T% &4 & f&d 57g
Set - A 9210/ TFU-MATH/ELG-II



51.

52.

53.

Xy
,(x,y) # (0, 0);
x2+y2( y) # (0, 0)

0 (%, )= (0, 0).

Then at (0, 0) which of the following
statement is true ?

Let f(x, y)=

(A) fis continuous
(B) Partial derivatives of f do not exist

(C) Both the partial derivatives exist and
fis continuous

(D) Both the partial derivatives exist but
fis not continuous

Two statements are given below :

(a) Every infinite bounded set has a
limit point.

(b) Boundedness is not necessary in
order for an infinite set to have a
limit point,

Choose the correct answer.

(A) Both (a) and (b) are correct.

(B) Both (a) and (b) are incorrect.

(C) (a)is correct, though (b) is incorrect.

(D) (a) is incorrect, but (b) is correct.

Let A:’j denote the minors of an nXn
matrix A. What is the relationship
between det(A, !) and det(A ) ?

(A) They are always equal

(B) det(Ay) = - det(A;) if i # .

(C) Their product is equal to 1.

(D) They are equal, if A is a symmetric
matrix.

51.

—

52,

53.

Ifg f(x, y) =< x> iy 5 (X, y) # (0, 0);

0 . (x, ¥) = (0, 0).
A0, 0) W= ¥+ W FYT WA E?

(A) fuade

(B) f% iifreh Heshersil 1 3ifires 781 §

(C) i FFiferen sraerersil o1 i & qu
fHaa &

(D) I STif¥res staehoTsii 1 stfiae & 9o
foad & &

= < e feu e §

(a) YHH ¥Fa UfEs ag=ag | uw dm
foig Ban €1

(b) Tordt ora Ty & ¥ fag @9 &
for ftarga stevas = 71

e I G |

(A) (a) A% (b) 3T TEt ¥
(B) (a) W (b) S Tema ¥
(©) (a) W& T, 7afd (b) 7rerdl B
(D) (a) e B, 9% (b) WEl &

A F, A, S AF nxn & HER FH
Twmer 1 det(Aq) 3R det(A i) % e H =@
ey g2

(A) o Hed 99H @&d € |

(B) aMTizj T W det(A,)= —det(A;) ¥
(C) S TUAHA 1% SR £

(D) afe A wwfea aege &, it & ser 2 |

SPACE FOR ROUGH WORK / 7% &1™ & fod smre
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54. Suppose {f,} is a sequence of complex 54, TR T % (£,), = EcR W wfenfig
valued functions defined on set Ec R Gy 9 3ifera wem = Th IhH T HA
Suppose nﬁ_f‘mfn (x¥) =f(x), for each ED nﬁ_?\ fa@)=f(x), 78F xeE ¥ fom

- sup = = sup . d
xeE and My = |fa (@) = f(x)| ¥n. T Mn = g /ol —f(x) vn &1 7
Then :
(A) fis the limit function of {f,} (A) £ f) & @ &9 e B
(B) fis the uniform limit of (f,} if (B) ARM,=0vn, A, (1.} i whemm
M, =0 V¥n G €1
(€)  fis the uniform limit of {£,} if and (C) afe R *aet afg M_ — 0 1 f
onlyif M, > 0as n— = namﬁmﬂ,?ﬁﬁ{fn}ﬂw
g
(D) None of above (D) W= § *iE 7E

55. Consider the following sentences : 55. = o W fomm it

(@) If A=[a,] is skew symmetric, then (a) It A= [a;]] o wmfim &1, @ wete
a;;=0 for each j. jaa'ﬁllajjml)?ﬂ'ﬂl

(b) 1If A=[a,] is skew hermitian, then (b) TEA= [a;] faw &l @), o weres
each a;;is a pure imaginary number. a; I8 HIeqfTeh HEA g |

Choose the correct answer. e W sl

(A) (a) is correct, (b) is incorrect. (A) (a) W& B, (b) Terd 21

(B) (b) is correct, (a) is incorrect. (B) (b) WEl E, (a) Tora B

(C) both (a) and (b) are incorrect. (C) (a) a1 (b) ST Tere &1

(D) both (a) and (b) are correct. (D) (a) 31 (b) S Tt ¥

56. If A and B are measurable sets of [a, b]  56. af% A el B, [a, b] % WA TH= & #iv
and denoted by p(A) and pu(B) A w(A) T (B) BN gfEd B9 &, 7=
respectively, then the most appropriate HId 39 3T BT
answer describes is :

(A) A U B is measurable (A) AUBHMTEMg ®
(B) A B is measurable (B) A~ BHErgE
(©)  r(A)+p(B)=p(AUB)+puAnB) (©)  w(A)+p(B)=r(AUB)+uANB)
(D) All the above are correct (D) S9gaq usit o §
SPACE FOR ROUGH WORK / % F1d & ot g
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Z .0

57. Let T : R2Z — R? be the linear 57. mAr  f&® ST ((} 3] i

58.

transformation of multiplication by the

20
0 3

{(1, 1), (1, =1)} of R?, the matrix
representation of T is :

matrix [ ] With respect to the basis

2 2
4 |3 —3]
1 5
® (51
I =g
© |3 —J
A
O 2ol -
2 3

Suppose f: R — R is a uniformly
continuous function and {x_ } is a
Cauchy’s sequence in R. Which of the
following is true ?

(A) {f(x,)} is a Cauchy’s sequence in R

(B) {f(x,)} need not be a Cauchy’s
sequence in R

(C) {f(xy)} is not a convergent sequence

(D) None of above

58.

T : R?2 = R? TVH & UF @ TR0 &

R2 & SMER {(1,1), (1, —1)} ¥ 90& T %
HE TR € :

2 2]
1y <o

(1 5
(B).. |5 1]

(1 -2
N

P |

(D)

|
o= NG

S HNE; |

A fF £: R - R UsE9M Haq %o & e
(x,}, RH =l o794 3| o1 § 39 @ e
27

(A) {f(x,)}, RH T il TIH7 T |

(B) {f(xy)} ¥ R # =ITft sg&w &
STEvIE T |

©  {flxy)}, SR SR & &1
(D) W FIE 7 |

SPACE FOR ROUGH WORK / 1% &1d & fod e
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59.  Which one of the following statement is ~ 59. fy=ifFa HIT-H FHYT 3T 32
false ?
(A) Every Cauchy sequence in R (A) R ¥ W Fieit argn v ferfire a9
converges to a limit. Ffvradta 2 g1
(B) A bounded sequence in R has a (B) Rﬁwvﬁazaamﬁwwmﬂﬁq
convergent subsequence. FE@M T
(C)  Amonotonic increasing sequence in (©) R¥ T THE= FHum 9T S IR
R which is bounded above | e B & srot steuem S9d
converges to its least upper bound. H srfirafia g £
(D) None of the above. (D) 3T H HIE 7|
60. If U and W are two subspaces of a finite 60, g U 9 W T gfifiqg fadig ey yofie
dimensional vector space V, then : V % 2 Syagfes) R
(A) dim(U+W) = dim(U)+ dim (W) (A) dim(U+W) = dim(U)+dim (W)
(B) dim(U+W) = dim(UnW) (B) dim(U+W) = dim(UnW)
(© dimU+W) = dimU~ dim W (©) dmU+W) = dimU—dim W
(D) dim(U+W)= (D) dim(U+W)=
dim (U) + dim (W) —dim (UnW) dim (U) +dim (W) —dim (UnW)
SPACE FOR ROUGH WORK / T& & % fordl wme
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PART - II (A)/ 9T - II (A)
MATHEMATICS GROUP

T WHE
61. Consider the following table 61. Trmfafed gl &t samgee: afae sk’ 2’
o & M | 8 3w gf)
0 01102 |03|04] 05 | 05 0 01| 02 |03 | 04| 05 | 06
0135 ? [0.111]0.100{ ? |0.082|0.074 y |0135] ? |0.111(0.100] ? |0.082|0.074
Then :
(A) ¥51=0.123 and y,,=0.90 (A)  yp,=0.123 3R y,,=0.90
(B) ¥p1=0.139 and y,,=0.90 (B) ¥, =0.139 &R y,,=0.90
(©) ¥p1=0.123 and y, ,=0.079 (© ¥p1=0.123 3R y,,=0.079
(D) Yp1=0.139 and y, ,=0.079 (D) Ygq1=0.139 3R y,,=0.079
62. Match for right and choose correct  62. H& Hay ¥g fAeM #td g0 W& 3w i+ -
answer :
Theorem Related With e H wafia
(a) Lagrange’s (i) Isomorphism (a) SIS 1 WHA (i) FEATRIRET U FHEA
theorem and permutation HHE
group
(b) Cayley’s (i) Order of an element  (b) el &1 Y9 (i) SaFE = Hife T
theorem and prime number U |&=&A
(c) Cauchy's (i) Order of the (c) =t 1 FHI (iii) STHHE Hl =ife
theorem subgroup
(d) Fundamental (iv) Normal subgroup (d) T9E F FEEIRE  (iv) FEI SUNHE
theorem of I AT TH
homomorphism
of groups
@ () () (@ @ () © (@
A) @v) ) @ @ A) (v) (i) @) @
B O @ @) @) B O @) () @)
© @) O @) G © G @ @) @@
D) @) () @ W) D) Gi) () @) @)
SPACE FOR ROUGH WORK / T% &1 & ford wre
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63. Match the following and choose correct 63, fye= 53 T Fife 3K wér 3w gfw
answer. If n e N, then 'CI‘f'?‘:\'neN,?W
(@) n’+4nis divisible by (i) 9 (a) n°+4n faumy (i) 9%
() n’+2isnotdivisibleby (i) 5 b nr2femEsiE @)s5@
(€) n®-—nisdivisible by (ii) 24 (0 n*-nfawmsg g (iii) 24 |
@ ®) (o) @ @ (0
(A) @) @) @) (A) (@) @) (@
B) @ @) () B @ @ ()
© @ @) () © @ @) i
(D) () () () (D) ) @) @)
64. In proving fundamental theorem of 64. YU HI THERA qAYT wHa fag w
homomorphism of groups, there are some #H, 5 =00 e §
steps as follows :
(@) Kernel K is a normal subgroup (a) wHEIRE # afe K, G =1 yomrs
of G. ITEYE ¥
(b)  Consider ahomomorphism function (b) TF TR T f: G -G’ W fa=R
f+ GG, fis homomorphism so | fEAER B, 7@ fF st o
there is the Kernel of f say K. HA K |
(©) % is a quotient group show it. (c) G/K faum we 2ofd)
(d) Define ¢: G4 -G’ so that it is an (d) T we b:C4 -G W ywER &
isomorphism. & 7% gearr @
Then the correct sequence of the above T ST = 7 HE FH
steps is :
(A) (b), (@), (), (d) (A) (b), @) (9), (d)
(B)  (b), (d), (c), (a) (B) (b), (d), (c), (a)
© © (@) (@) ®) ©  (© (@), (@), (b)
(D) (). @), (b), (c) D) (d), (@), (b), (c)
SPACE FOR ROUGH WORK / T% &4 ¥ ford e
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65.

66.

The complete integral of the PDE
p*+q?=x+y is given by :

(A) 32=(x+a)%+(y_a)% +b

3/ i
(B) 3z=2(x+a)’2+2(y—a)’2+b
(©) 3Z=2(I—-a)%+2(y+a)%+b

3/ 3
(D) 3z=(x-a)/2+(y—a)2+b,
where a and b are arbitrary
constants.

The stationary function of the integral :

-+
I= I[xy’—(y')z]dx, which satisfies the
0

boundary conditions y(0) =0, y(4)=3,
is:

x2 s ot 2

=

(B) X2 4x

(©)

(D)

65.

66.

PDE p2+q@?=x+y & Q0 "oher fear
T :

3/ 3/
(A)  3z=(x+a)’2+(y—a)2+b

3, 3/
(B) 3Z=2(x+a).fx2 +2(y_a)/g +b

(C)  3z=2(x—a) 2+2(y+a) 2+b

(D) 32=(x-a)2+(y—a)2+b,
el a 3R b @Ews = |

4
e 1= _[[xy’—(y’)z]dx, 1 W Tl
0

i qiEi Wi y(0) =0, y(4) =3 F wg=

FAE T

3:2 +X

&

(B) x’+x

(©)

o=

SPACE FOR ROUGH WORK / T% &1 & ford smre
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67. Consider the equation x"+\x=0, 7. IR 2"+ Ar=0, O<t<m W fa=R ¥

O<t<mw. Match the boundary conditions it wfvay it 9% e s w e

and their corresponding eigen values and T Fer B ghfem i)

eigen functions.
(@) #(0)=0=x'(m) (i) (n? ¢, sin nt) (@) ¥(0)=0=x'(m) (i) (n? c, sin nt)
() X(0)=0=2(r) (i) (3 cn 052ty () x0)=0=x(r) (i) (2, cn cos Lt
(€) x(0)=0=x(m) (iii) (n? c, cos nt) (©) x(0)=0=x(m) (iii) (n? c,cos nt)

n+1)? ;o el n+1)? o o |

(d) x'(0) =0=x(m) (iv) [—2—) /Cn Sm_Z_t (d) x'(0) =0=x() (iv) [_2_-) n SmTt

forn=0,12'3 ... 2 1 1 S50 5 Seriee

@ (b) (o) (a) (@ () (¢ (d)

(A) () @) (i) (iv) (A) () () () (v)

(B) (i) (iv) () (i) (B) (i) (iv) (i) (i)

©) Gv) @) @@ @ ©) (iv) (i) (@) (i)

(D) @) @@ (@v) (i) (D) () @) (v) (i)
68. The initial value problem : 68. WRfE 9T g

y" (x)+y(x)=0,y(0)=y'(0)=0 ¥ (x)+y(x)=0,y(0)=y'(0)=0 fFas

is equivalent to the : I £ 7

(A) yx)==[(x-t)y(t)dt (A) y(x)=—j‘(x~t)y(t)dt

0 0
®) ¥x)= I(x—t)y(t)dt (B) y(x)=i£[(x—t]y(t)dt
0 0
Q) y(x):—f(x+t)y(t)dt ©) y(x)=—j'(x+t)y(t)dt
0 0
(D) y(x)= I(x+t)y(t)dt (D) y(xj=:_c[(x+t)y(t)dt
0 0

SPACE FOR ROUGH WORK / % &4 % o2t s
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69.

70.

Which of the following is/are correct ?

(a)

(b)

(©)

(B)
©

(D)

If a space (X, 1) has a base B of
cardinality «, then the cardinality
of 7 cannot exceed 2%

A space is second countable if it has
a countable sub-base but not
conversely.

A discrete space is second countable
iff the underlying set is countable.

(a), (b)
(b), (©)
@), (©)
(@), (b), (©)

Let the Hamiltonian of a particle be given

P2

by H=_"—+pq, where qisa generalized

2m

coordinate and p is the corresponding

momentum. Then the Lagrangian of the
particle is :

(A)

(B)

©)

(D)

1 I 2
—2-(q+q)

m,. .4
E(q-q)

= 4a*+ag-a?]

| 4*-aq+q?]

69.

70.

e § 9 =F wd €2

(a)

(b)

(©)
(D)

Ife T Tl (X, 1) FT TG o
T YR B §, 99 v I TOHGE 20 A
T g Tl &

s yafe fgdra o € aft )
T 39-3TYR 8 g foeima: 74

w Tafeaa wufie fidig g & &
I3 3R Fae afs Heifer wq=m= o
2

(@), (b)
(b), ()
@), (c)
(@), (b), (c)

a1 TR w0 # Rfaeeifae H=%+pq,

BT ez T & w1 g vk =it #ieitehe
AT p T HaAT §, 79 7 7 S

(A)

(B)

(©)

(D)

m;. 2
—(q+
2(q q)

Za-q)?

%[qzwﬁrqz]

=47 -qa+q? ]
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71.  Consider the following statements : 71. Trefafes o w faem i
(@  Q(v2) and Qi) are isomorphic as @) Q(y2) T8 Q) & #t We gearw
fields. €l
(b) Q(v2) and Q(i) are both Galois (b) Q(v2) W@ Q) 3H Q # Hemy
extension of Q. foem &)
(©0  Q(y2) and Q(i) are isomorphic as () Q(v2) W& Q) Q wfey gnfed
Q vector spaces. Fl TE TR €
V2 Q(i) 2 Q(i)
(d) Galy [ Q /g]zGalQ ( %J (d) Galg [Q‘F/ﬂ =Gal, ( (%]
Then correct statements are : EER: R
(A) All the statements (a), (b), (c) (A) THE F¥ (a), (b), (c) T (d)
and (d)
(B) Statements (b), (c) and (d) (B) = (b), (c) TH (d)
(C) Statements (a), (c) and (d) (C) ¥ (a), (c) W@ (d)
(D) Statements (a), (b) and (d) (D) =¥ (a), (b) W& (d)
72.  Let the function f(x, y, y’) does not 72, A WA flx, y, y') T=A: x W Ak A
depend on x explicitly. Then IEE
o _ of _
(A 30 (A) 3~
of of _
B 3 ® 5"
J ) ;
(C) f—y'a]—j:; constant (©) f—y'gy)iﬁ et
(D) f—y’%#comtant (D) f_yfgyféim
SPACE FOR ROUGH WORK / T% & % fodt v
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73. For the PDE uy, —xzuw =0, the possible 73.

74,

characteristic curves are :

(A) x2+2y=qa, 322 —2y=

(B) 3x2+2y=a, 3x2—2y=B
y y

(©) x2 +2y=q, x? —2y=B

(D) None of these

A continuous map of a compact 74.

Hausdorff space is :

(A) open

(B) not necessarily open

(C©) homeomorphism

(D) necessarily closed

PDE : uy,-x'u,=0 % fau ¥wa
Ao o € -

(A) x*+2y=a, 3x%—2y=p

(B) 3x2 +2y=qa, 3x2 -2y=B

©) **+2y=a, x¥>—2y=B

(D) 3w § Q Fg e

T Hed BI9eTh A & Ush Had giarasor
2

(A) fogd
(B) amavgsa: faga &
(C) TR

(D) TEYFFd: HFT

SPACE FOR ROUGH WORK / 1% &4 & ford =g
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75. A system is called : 75. U e/ & e €
(@) holonomic (i)  if only stationary (a) B @) afe Fae feo
constraints are Y I SR
imposed feran e 211
(b) non-holonomic (i) if non-stationary (b) -t (i) s srfeer =yediy
constraints are =1 TR faa s
imposed il
(¢) scheronomic (i) if the particles of (c) R (i) g frepmr =7 o7
the system are not TR
subjected to A widey
differential non- FIIEH TR
integrable
constraints
(d) rheonomic (iv) if there are (d) feeimm (iv) 3fe frepm o
differential non- EEEICRID]
integrable HGHTHeH gy
constraints Al
Find the correct answer : W I g
(A)  (a) and (iii), (b) and (iv), (c) and (i), (A)  (a) ¥R (iii), (b) 3R (iv), () siiX (i),
(d) and (i) (d) R (ii)
(B)  (a) and (iv), (b) and (i), (c) and (i), (B) (@) ¥R (iv), (b) i (iii), (c) @it (i),
(d) and (ii) (d) R (i)
(€) (@) and (i), (b) and (iv), (c) and (i), (©  (a) ¥R (i), (b) 3R (iv), (c) 3 i),
(d) and (i) (d) 3R (i)

(D) (a) and (iv), (b) and (i), (<) and (i),
(d) and (iii)

(D) (a) 3 (iv), (b) & (i), (c) 3 (i),
(d) R (i)

SPACE FOR ROUGH WORK / T% &1 % ford wg
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76.

Consider the boundary value problem :
y"(x)=1,y(0)=y(1)=0. Then

1
(A) I[y(x)]=j(y'2+2y)dx and the
0

exact solution of the problem
3

F=x
2

y(x)=

1

(B) I[y(IJ]=I(y'2—y)dx and the
0

exact solution of the problem is

x2~x

2

y(x)=

and

1 2
(C) I[y(x)]=J'(y’ +y)dx
0
assuming

y=c, (x—x%), the

approximate solution of the

="

problem is 2

1

(D) I[y(x)]=f(y’2+2y)dx and the
0

exact solution of the problem is

IZ—I

2

y(x)=

76.

i 9 g5
y'(x)=1,y(0)=y(1)=0 R fgar = 179 :

L 2
(A) l[y(x)]=j(y’ +2y)dx 3T T
0

B
1 3 T y(x)=£2;1 £

1 2
(B) I[y(x)]=f(y' —y)dx R gHE
0

2
F agd ' y(x)=2 ;[ 7l

1 1
© 1y@]=fly" +y)ax s mmm
0

y=c (x—x%) & 79 HHEA F TR

2,
[ ey

1 2
(D) I[y(x)]=ﬂy’ +2y)dx i T
0

F1 Hel 8 y(x)= x22—x 2
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77. Match the nearest related from the 77, Frifeifis miwd v =1 ooy Hafyq
following mathematical terms : & TR e #ifd
(a) Integral domain (i) Subring (a) Yot wid (i) SYIEE
(b) Ideal (i) Additive (b) IoTSTEEt (i) dAT TEUTEY
cosets
(c) Isomorphism (iii) Field (c) eI (i) &
(d) Quotient ring  (iv) Homomorphism (d) Tavm s (iv) SHERIRET
Select the correct answer : e IR & =T HIfed .
@ () (© (4 @ () (9 (@
(A) i) 6 Gv) G (A) @) 6 @) G
B) @) @ (@) @) ® @) () @ )
© () G @ @ © @) GE) @) ()
(D) G) @@ () () (D) ) @) @ @)
78. For the kernel K(x, ) =e* "t with A=—1, _ 78. A K(x, t) = e~ t 91 A= —1 % foru qreres
the resolvent kernel R(x, t; \) is : #AfeE R(x, t; A) BF1 :
(A) el’—t (A) Ex—t
(B) e2(x—Y (B) e2x—1)
C) 1 <) 1
(D) a—2(x—1) (D) e—2(x—t)
79. Solution of the integral equation 79. WWth=Jexﬂy(t)dt I &
si.nhxzjjex_fy(t)dt is : ¥,
0
(A) e (A) e*
(B) sinhx (B) sinhx
) &% © e~*
(D) coshx (D) coshx
SPACE FOR ROUGH WORK / % &1d & fod s
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80. For the transformation ®=—— fixed 80. EUIRUl (0=2—iz %ﬁmwm@%

2~z7
points are :
(A) Oand1 (A) 03R1
(B) 0and 2 (B) 03 2
(C) O0and3 (C) 033
(D) 0 and 4 (D) 03R4

81. The function f(z) = z+1 has the 81. Wf(z)z zt1 ﬂﬁ'ﬁﬁﬁﬂf%:

2(22+2) z(z°+2)
following singularities :
(A) Essential singularities (A) A fafesmnd
(B) Removable singularities (B) Trueror fafasand
(C) Isolated singularities (C) Torem fafasand
(D) None of the above (D) I9d= H1E T

82. Consider the transformation ¢— é 82. WM T i BT © =% by = i
Then y :i— gives the circle : %1 g B
(A) u?+0v2=4 (A) u?+02=4
(B) u?+(@+2)2=4 (B) u?+(w+2)2=4
(©) u?+@+1)2=4 Q) ul+@+1)2=4
(D) (u+2)2+0v2=4 (D) (u+2)2+0v2=4

SPACE FOR ROUGH WORK / T% %14 & o wme
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83. If z=x+iy, then which one is not 83, A z=x +iy, T P91 T T &2
correct ?
(A) V2|2 [Rez|+[Im ] (A) V2|22|Rez|+|Im¢]
(B) Z+3i=2z-3i (B) Z+3i=z-3i
(C) IRe[2-+—E+z:3 )’54 (C) |Re(2+'z'+z?' )]54
when |7|<1 EERFES]
(D) None of the above is correct (D) 393 § =¥ off w7 &
84. Determine sequence in proving that if G 84. = fag w1 ¥ fau w0 =1 faufkm ey
is a finite group, then c, =O(G)/O(N(a)). & aft G v wfifia e 2,
9 ¢, =0(G)/O(N(a))
(a) x y belong to same conjugate of a. (@) xyTHEaF Ty A ¥
(b) deduce y lay=x"lax, (b) y~lay=x"Tlax famfem Hifsw)
(c) x yeG are in the same right coset (0 xyeG N@*FGH ux & feq
of N(a) in G. HEuT=a H ¥ |
(4) @), ®) () (A) (@) (b) (0)
(B) (o) (b) (a) (B) () (b), (a)
© @) (), (b) ©) (@ (. ()
(D) ®), () (@ (D) (b), (@) (@)
SPACE FOR ROUGH WORK / T% &8 & ol g
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85. Let (X, 7x) and (Y, 7y) be two topological ~ 85. HMI (X, 7y) 4T (Y, 1) & Zrqra@ttosma

spaces and f: X—Y be a function. Then WW%HQU:X—)Y‘?WW%I 9 ;
) S I(V)ETXVVE'TY (@) fL(V)erxVVery
(b) Fisy-closed=sf1(F) is 7y - closed b) Fo1y-Hga €= f1(F), 1y- Faa ¥
© f(F)ef(F)vFcX © f(F)c fF(F)VFcX
(d) fis 7y —7y continuous (d) fry—7 HW@ T
Which of the following is/are true ? Faddsmnomams?
i) (@=b)=0=() i) (@=(b)=)=(d)
(i) (b)=(c)=(a)=(d) ()  (b)=(c)=(a)=(d)
(iii) (c)=(d)=>(b)=(a) (iii) (c)=(d)=(b)=(a)
(v) (d)=(c)=(a)=(b) ) (d)=(c)=(a)=(b)
(A) (), (i) (A) (1), (i)
(B) (i), (iii) (B) (i), (iii)
(©) (i), (iv) (©) (i), (iv)
(D) (), (i), (iii), (iv) (D) (@), (i), (i), (iv)
86. Match the following : 86. 7= =1 gufea Fife
(a) Asubspace Yofa (i) separable (a) fordt Senfssra wafe (i) Tuies
topological space X X 1 399HR Y Had
is compact if Y is FaeAfRyY ®
(b) Every second (ii) connected (b) Y fgdtg Mo (i) Hag
countable qyfie &
space is ;
() IfIisanyinterval (i) closed and () IR RH FE S04 (iii) ga i ofwg
in R, then I is bounded g AT
@ ® (© @ ® (©
(A) (@) () () (A) (@) () (i)
(B) () () (i) (B) (@) () (i)
© @ @) (i) © ® @) (i
(D) () @@ @ (D) (@) @) @)
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87. (A) : The center Z(R) of a ring R is a
subring of R.

(R): a,beZ(R) = ab,a—b e Z(R)

Now which of the following is most
appropriate answer ?

(A) (A) is true but (R) is not the correct
reason.

(B) (A) is true but (R) is false.
(C) (A) is false but (R) is true.

(D) (A)is true and (R) is correct reason.

88. Match the following PDEs along with
their classifications.

(@) Uy —2"uyy =0 (i) Hyperbolic

(b) e*¥u,, +2e" Y, -i-ezl"'x,ef,_’,.uf =0

s (ii) Elliptic

(c) (sin® x ), +2(cos x)uyy ~uy, =0 (i) Hyperbolic

(d) dsxx — 4ty +5uy, =0 (iv) Parabolic
@@ (b) (9 (@

(A) @) @) @) ()

(B) (i) (iv) () (i)

© @ @) @) ()

(D) @) @) (@v) ()

87. (A) : T4 R %1 F=% Z(R), R F1 UF 39959
el

(R): a, beZ{R) = ab,a—b e Z(R)

o4 7 § | 9o SugeR S AR W E?
(A) (A) ¥ ® 9% (R) Het FR0 7 2

(B) (A) ¥ ® W (R) 167 1
(©) (A) 379 & T (R) T &

(D) (A) ¥F & 991 (R) &l R0 £

88. fy=fafad PDEs #1 3% Tifetor & @y
gAfem Hifag |

(i) AfTEargs

(@) wyy —xzuw =0

(b) e**uy, +2.e”yuxy - ezyuyy =0 (i) Eﬁ'cﬁﬁu

(©) (smgx)uxx +2(cosx)uyy, —uy, =0 (iii) AfTIEsIfas

(d) 4y — 4y +5uy, =0 (iv) EerEt
(@ (b) (o) (d)

(A) (v) () (@) (i)

(B) (i) (v) @) (i)

© @ @) @) (i)

(D) (i) @) (v) ()
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89.

90.

In the following choose the correct one/
ones :

The d"Alembert’s solution is applicable to
(a)  the vibration of an infinite string
(b)  the vibration of semi-infinite string

(c) the vibration of a string of finite

length
(A) (b), (c) but not (a)
(B) (@), (b) but not (¢)
(© (@), (c) but not (b)

(D) All (a), (b) and (c)

Using Fredholm’s first fundamental

theorem, D(\) of y[x)=f(x)+h}y(t)dt is
0

given by :

(A4) 1

(B) A

() 1=k

By 14

89.

90.

frfafes § & SF-mA w@ 382

Eieioe & AN BT §
(a) TH 3FHd S & F97 |
(b) HS-3Fd S &F HE W

(c) UifHa & #1 WF S/ ¥ F99 W

(A)  (b), (c) W&l § T (a) W 7 &
(B) (a), (b) W& T T (c) W T ®
©) (a) (c) & T A (b) T & &
(D) W (a), (b) 3 (c) weF &

WEEM F Tge gol AT & ST H0F
1

y(x)=f(x)+\ [y(t)dt =1 D(N) Fear e
0

2

) 1~

(D) 1+

SPACE FOR ROUGH WORK / 7% &% & fod sme
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91.

The particular

2. 0 X

x7y"=2xy'+2y=xe™ is:

e
(A) —xe —(1+;2)[de
e—x
(B) —(x+x2”7dx

—X
Q) -xe™—x?[—dx
(©) xe J-[x

solution of 91.

Jrzyr“—2:cy‘+23,r=xe”I #l fafre ear €

(A) —xe_x—(x+12)_|'e—;—x— dx
(B) —(x+x2)jg;—x dx

35
o L 8

—_— —_— P r— d_x‘
(C) xe x j =

e_'I

(D) —x2 je—} dx (D) -2 —dr
92. Match the following : 92. = =t gafem #ifsw .
(a) Every regular second (i) Compact (a) oI UIer fad= (i) Hed
countable space is UMY T §
(b) Every compact Hausdorff (i) Normal (b) ¥EF Hed TEEE (i) e
space is i &
() Closure of a compact (iii) T, (c) ..QEE"QFR A 61 TH (i) T,
subset of a regular space is Hed SUHY=E F1 HoE
BT
@ () (o @ () (o
(A) @) @) (i) (A) @ @) (i)
B @) @) @ B) ) G ()
(€ (@) @) @) (©) @i @ (i)
D) @) @ (i) (D) @) @) @)
SPACE FOR ROUGH WORK / T% & & o wg
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93.

94.

The values of a and B for which the

quadrature formula

1
_[f(x)dx=af( "1)+f(B) is exact for all
-1

polynomial of degree less than or equal
to one are :

(A) a=-1,B=1
(B) a=1,B=-1
€ a=1,B=1

(D) a=-1,p=-1

Let the real part of an analytic function is
e* cos y. Then the analytic function is
given by :

(A) e+C
(B) e*cosz+C
(C) e*sinz+C

(D) eZ4C

93.

94.

« T B & M fowd foau demem g

1
[ F@)ax=af(=1)+ £(B) v & o sreran
=

TF F U U & et ague) ¥ forw w@
T

(A) a=-1,8=1
(B) a=1,pg=-1
C) a=1,B=1

(D) a=-1,p=-1

T fof farddt faveifyes wom =1 arafas g
ercosy%aafaﬁﬁwwﬁmm:

(A) e*+C
(B) e*cosz+C
(C) efsinz+C

(D) eZ+C

SPACE FOR ROUGH WORK / T% &4 & ford we
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95. For a free particle (moving) : 95. W& Hd v (HfaT) F for -

(A) KE. is always constant. (A) KE. 539 fer &
(B) Lagrangian is always constant. (B) s Tiy feerw B
(C) P.E. is always constant. (C) P.E.w&a fem ¥
(D) Hamiltonian is always constant. (D) effreet waa feem #)

6. A bacteria culture grows at a rate  96. I STy HaHH, Sufted ey F wEA H
proportional to the number of bacteria THIfeRr <X & foswfad g €1 qe sty
present. Then the growth rate of the &1 fofm s &
bacteria is :

(A) linear (A) Yfaw

(B) exponential (B) <TEmdiE!
(C) logarithmic (C) <t
(D) sinusoidal (D) TagHEEw

97. (a) Xis a metric space 97. (a) X 3 wwfe §
(b) X is compact (b) XHEae
() X is second countable () X fedfa morig &

(d) X is countably compact (d) X Hed ®
Which of the following is true ? fAdasr a2
(A) (@)=(d)=(c)=(b) (A)  (2)=(d)=(c)=(b)
(B) (a) and (b)=(d)=(c) (B) (a) 3R (b)=(d)=(c)
©)  (b)=()=(a) and (b) ©  (b)=(c)=(a) M (b)
(D) (b) and (c)=(d) and (a) (D) (b) 3R (c)=(d) ¥ (a)
SPACE FOR ROUGH WORK / 7% &1 & ford we
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98.

99.

ezz

The value of the integral
b S(sé(;:+1)4

where C is the circle |z|=3 is :

(A) % wie 2

®) 3 mic?

() = mie

) §'m'e_
D 3

In the usual metric space R, which of the  99.

following is/are correct ?
(a) the set Q of rationals is an K.

(b) the set Q of rationals is a G;.

() {r}=Q isaclosed set.
(d) IE%(R_{T}) 1s an open set.

(A)  (a), (b), (c)
(B)  (b), (), (d)
(©)  (© @) (a)
(D) (@) (b), (), (d)

dz, gg,

2z

wrRe §—

c(z+1)*

T BT

dz, e C g || =3 %, &1

(A) 5 me

(B) —mie

A g e R Fre i s i R

() 9T HeEmsd 1 ¥q= Q, F, ¥
(b) i wemsd w1 F=AQ, G, ¥ |

(© {r} cQUF wga wg=T ¥

@ O (Rr}) o o g 2
(A) (@), (), (c)

(B) (b) (c), (d)

©) (0 (@), (a)
(D) (@), (®). (9. (@)

SPACE FOR ROUGH WORK / T% &4 & o wime
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100. The differential equation ¥— 63+ 9x=t,

_dx , a2 "
where x_dt and X—F , can be written

as a system of equations :

M) e

(A) A=[g _16J,f1(t)=0,f2(t)=t

® a{S, JJam-tnm=o
D =5

(©) A=[1 6],f1(t)=t,f2(t)=0

© a=(S, gJaw-onm-

o . dx
100. AFHA THF - 6+ 9x=t &, @l 1=——0

dt

2
I f—:; 2, & wHiE fasm

P s e

) \ S

@ Ay haw-ono-

(B) A=(_09 é],f1(t)=t,f2(t)=0

0 -9
(@) A=[1 6},f1(t)=t,f2(t)=0

® a5 glaw-onm-t
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PART - II (B) /4T - II (B)
STATISTICS GROUP

61. Consider a series system of two

independent components with respective
lifetime distributions Y~exp [IITEI = )\_l“J ¥ ITH Sfeq FTA
2
S & WY Q) WA HIH H T o d W
| 1
X~exp (mem“rJ and foram IS | 95 e 2 Ft fawerr & o

1
i

1
Y~exp (mean=gJ_ Then the probability o7 fawe & ®, =t wifrsar 2nft

that system fails due to failure of
component 2 is :

1 1
A) N+ n )
5 1
® % B X
A A
1
© XN+x & e
A A
2
e A2 (D) A+ A

SPACE FOR ROUGH WORK / % &4 & o wvig
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62. Let{X,,n >0}beaMarkov chain. IfCis  62. TMIfF {X,,n >0} TF A FEAT | afe
a communicating class of states of Markov cH&ig SEE T STAE] 1 U T FoTH
chain then all the states of C are : B d C it weit ayereed it
(A) recurrent states (A) Y araeemd
(B) transient states (B) Hemvitg ayerend
(C) either transient or recurrent states (C) =1 < THHOMNT A1 Gararett avareemd
(D) aperiodic states (D) FEfd srawemd

63. A certain mathematician always carries 63. % faftre wforgg g8 o oifeag = fe=ht
two match-boxes (initially containing N g H w@Ed ¥ (e 399 N wifaw i
match-sticks). Each time when he wants ol &) s& it 3! faeital = eavasar
a match-stick he selects a box at random. Bl & v@E IR A ggfeos 1 4 TH
Inevitably a moment comes when he finds fessit frared €1 s Y WY s we
a box empty. Then the probability that I T @t fesn fen | s@ ww foesh
there are exactly r match-sticks in el B, o fordt w fest o fifvea =0 9 r
one box when the other box is found Wﬁﬁﬁ%ﬁﬁqwﬁm
empty is calculated by the formula F T
[QN'—I‘] []JZN"I IN —r 12N -r

X | — i e
w Mla] v )<G)
Then this calculation is based on which A g MU R Wt |99 ¥ SmuR W
probability distribution ? foFar T 2
Choose the correct distribution. | &9 F1 999 Fifsu ,I
(A) Binomial Distribution (A) feue d@zq
(B) Poisson Distribution (B) I T
(C) Hyper-geometric Distribution (C) erRY=amfEs deq
(D) Negative Binomial Distribution (D) FMHs fguda g2
SPACE FOR ROUGH WORK / T% &% & fog we
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64.

(a)

(©)

Match the following pairs related to states
of Markov chain.

State i is persistent (i)  its mean
iff recurrence
time p; < =
5" p, ()
n) _
State i is transient (i) 2 B =
n=0

iff

00
State 7 is persistent (i) 2. B =
n=(0

null iff and pii(“)——)O
as n— oo

Aperiodic ) 2 Pa™<ew
n=0

persistent state

i is ergodic iff
Code :

@ (b) () (d)
(A) () (@v) @) ()
(B) (v) (i) @ ()
© @ (@v) @) (@
(D) @) (@v) @) @)

64,

@)

(b)

(d)

AT e sER § gwifua e e
ghfera Hifs |

SR I W (1) 3R WA e
W‘%ﬂ'{aﬁﬁqﬁ{ mpﬁ(m
HEE i FAME (i) E_:opii(“) =
et et AR Faw

Ifg

STEET { TTTE B (i) %Pu{“’ = @
Fael 3R Few Afg

Tl n—
p;;M—0

e S i (i) ZO Py < w
wifes g

T

@ () (9 (d)
(A) @) @(v) @ ()
(B) @(v) G) @ ()
© G) @v) @) @
D) @) (v) @) @

SPACE FOR ROUGH WORK / T% &4 & &g wve
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65. Which of the following statements are  65.

correct ?

(@) The bias in the ratio estimator
becomes zero if the line of
regression passes through origin.

(b) Sample mean is always unbiased
estimator under pps design.

(c) Sampling error decreases as sample
size increases.

(A) () and (b) only
(B) (b) and (c) only
(©) (a) and (c) only
(D) All (a), (b) and (q

66. The basic assumptions of M/M/1 queue 66.

are ;

(a) Arrivals are independent of
preceeding arrival but the arrival
rate is constant with respect to time.

(b)  Arrivals are served on FIFO basis.

(c)  Arrivals follow Poisson distribution.
(A) @ - () - [b)
(B) (b) = (@)= (o)
© ©—->(b)—(@)
(D) (b) = () = (a)

fefefad ¥ sR-m e a@ &7

(a) AfE FAFFw & @, At d A
Tl B, @ I herE ¥ WEy
A B @R

(b) pps feseT % srefiw whireyl ~1em wia
AT e @ B

(c) wiaRyl 1R =ed % Ty-w1y, whieas
<Y 52 e E |

(A) F (a) 3 (b)
(B) %= (b) R (o)
(C) e (a) 3R (o)
(D) (a), (b) 3 (c) |sft

M/M/1 3 &I 9o Ar=an § ;

(a) ST, Y& ST F T €, W
THY % WY AT <X e T #

(b) FIFO % 3TYR T A Fand &t st
gl

(c)  ATTH ATHI fEaaRor 1 HTEo Fd £ |
(A) @ — (9= (b
(B) (b)—> (a) - (9)
© ©-®)- (@)
(D) (b) = (c) = (a)

SPACE FOR ROUGH WORK / 7% &8 % ford wg
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67.

68.

69.

Let the data matrix for random sample

of size n=3 from bivariate normal
6 10 8B

distribution be X = L, p 3}.

Then unbiased estimate of ¥ is :

4 -3
(A) [—3 9

{ g
(B) {—6 9}

In BIBD, the number of treatments is
equal to the number of plots in a block,
then BIBD :

(A) reduces to CRD

(B) reduces to RBD

. (C€)  _reduces to LSD

(D) reduces to Graeco LSD

If other things remaining the same and
the sample size increases then the width
of the confidence interval of the

. population mean :

(A) decreases

(B) decreases by exactly the square root
of the increase in the sample size

(C) decreases by exactly the increase in
the sample size

(D) increases

67.

68.

69.

WA TS 2t fg= WHHE 529 9 9 n =3
HER F Ag=F

6 10 8
wﬁaﬁ%mﬁwﬁ{g 6 SJ%‘
T 3 % A eher §

4. -3
(&) 1-3 9}
(4 =%
Bli=| g 9}
g
©) |2 18}
(4 3
(D) 3 9:|

BIBD #, SUSR| %! & =ii% & @iz &1
HE % el gt § 1 99 BIBD :

(A) CRD ¥ ager T 81
(B) RBD ¥ weei Wl ¥
(C) LSD ¥ =5et Sl &1
(D) U= LSD H 5iget o

AfE 31 TEqe 38 € A i wfaest s 9
S, 99 HAfe 91 % fovaraa siaae #i
SE

(A) =2 ww R

(B) iyl sreR # gfe % I a7l g &
HE A €

(C) vfed smer ¥ gfig F sUer 2 s
g

(D) = St &

SPACE FOR ROUGH WORK / T% &1d & fod we
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70. A linear programming will have feasible  70. % g Hrume, ET oI TR B AT
and optimal solution, if it has following i1 &, afe 39 = ferdiwand et =
properties :

(@) The objective function is a convex (a) TRYE FEH, HEITE HeH H |
function.

(b) The constraints must satisfy the (b) HET@ &7 F fou el sfEea
boundedness for feasible region. T T & |

(c) All the decision variables must be () Tt Foiiaes = o & =fey |
non-negative.

(d) Constraints must be of {<) type only. (d) 9@ (<) YR & =aiy 29 =ifeu

Choose the correct reasons-combinations. RN F WEl WA & F97 Hifew |

(A) (a), (b) and (c) are true (A) (a), (b) &R (c) T& €1

(B) (b), (c) and (d) are true (B) (b), (c) 3R (d) T &1

() (a), (c) and (d) are true ©) (a), () 3R (d) ¥ &I

(D) (a) (b), (c), and (d) are true (D) | (a), (b), (c) 3R (d) =& ¥

71.  Which of the following statements is/are 71, 1= % ¥ FF-q1/% Fu7 W 2/?
true ?

(a) Let X be a random variable which (a) ¥ % X U= agfees = & Sy
follows  truncated Poisson ANF Y r=0T THET TEl s H
distribution truncated at x =0 with ST A B T X H pmf
parameter . Then pmf of X is :

e—;\ A —A A"
P(X=x)=m, =1,2,3,.. P(X=x)=m,x=1,2,3,
2l

(b) Suppose X; and X, are two i.i.d. (b) eI X, R X, ¥ iid Heg
standard normal random variables, Wm?{ R az= X1 =X,
then the correlation coefficient 3ﬁ'{ W=X;+X, % Ay WH
between Z=X;—-X, and QEEI'%!

W=X;+X, is zero.
(A) Both (a) and (b) (A) (a) 3 (b) 2

(B) (a) only (B) I (a)

(C) (b) only © W (b)

(D) Neither (a) nor (b) (D) a) 3 7 & (b)

SPACE FOR ROUGH WORK / T% & & fodl wmg
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72. Tosolve the Linear Programming Problem

73,

(LPP), we check
one-by-one in which of the following

have to

sequence ?

(@) The objective function must be a
convex function

(b) It must be Feasible under given
constraints

(c) All the decision variables must be

non-negative
(A) @ = (- ()
(B) (a)— (b) = ()
©) (© @)~
(D) () =@ - (@)

In a design, if we have ‘V' =number of
‘b’ =number of blocks,
‘K’ = block size, ‘v’ = number of replicates

treatments,

for each treatment and ‘A’ =number of
blocks in which any pair of treatments
occurs together, then this design is said to
be ‘Balanced Incomplete Block Design
(BIBD), if and only if the following
relations get satisfied :

(@ Vr=bk

(b) Avy—-1)=r(k+1) and

() b=v (Fisher's Inequality)

Which of the following answer is correct ?
(A) (a) and (c) are correct

(B) (a) and (b) are correct

(C) (a), (b) and (c) are correct

(D) only (b) and (c) are correct

72,

73.

s dumH S5 (LPP) &1 8 &1 &
fau & © & 95 ©F 9% #I yiwa fFe
FH H H B 2

(a) RV FAT HEAYGF TY G HHR
Fe g =1eu |

b) fu T =y F afE § 5@ e
& guT e T

() T Fofe =% sava® ¥ ¥ WO
& =ity |

(A) @)= () —(b)

(B) () > (b) = (o)

(©) () = (a) = (b)

(D) () = (@) - (c

T Afwewed |, afg ‘v = 3u=Erl S e,
‘b ="ATHI &I &N, ‘K ==cAlh HNK,
't =Y SUAR & e ufamfaat =t e,
3R\ =T 1 wen o faredt off g
% IUER U 1Y 919 S & a9 39 e
=1 Hferd 31qui seifes eifyepes 1 (BIBD) el
gl ®, Afe 3R wad afe fe day
TqeEa ¥

(@) Vr=bk

b) Aw-1)=r(k+1) 3R

() b=v (THIR &1 FFHHT)
FeAd 9 aR-wsmad e?
(A) (a) 3R () T &

(B) (a) 3 (b) ¥ ¥

(©) (@), (b) 3R (c) W&l &

(D) ad (b) 3N (c) TE &

SPACE FOR ROUGH WORK / % &1 & fod -vg
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74. Match the following distributions under 74, T 3R FHTT % $MuR W fay et
given conditions on the basis of their Mean "¢ =l At wifs |
and Variance.

(a) Negative (i) Mean = Variance (@) RMHE (i) HEF = FEO
Binomial fBue s
distribution

(b) Normal (i) Mean < Variance (b) W (i) W < goIo
distribution e

(c) Poisson (i) Mean > Variance () @EiEe (i) e > yEww
distribution

(d) Binomial (iv) Mean = Median (d) fEREET (iv) g = mftae
distribution = Mode -

Code : - T
@ (b) (o) (d @@ () (9 (d

(A) (i) (v) @) (i) (A) () (v) (@) (i)

(B) (v) @) @) (i) (B) (v) (i) @) (i)

©) (v) @) @ i) ©) @) @) @ ()

(D) (@) Gv) @ (i) D) @) Gv) @ (i)

75.  In simplex method of solution of Linear  75. f@® s woem (LPP) ° &1 I T
Programming Problem (LPP), we have to fafyy & e wifeest dom = & fom =
follow the following steps in sequence to =1 SFeTER </ STTERT AT B
prepare a SIMPLEX Table : (a) fe=n T SXvm e freaR weR W
(a) See the objective function given is a1 &, A 74, 9 Sq Freaw v |

of minimization type or not ? If not, e FifeT |

then convert into minimization

b lack I EIRE LI At aer =7 §
By introducing slack or surplus a1 JATEhRdT

. vg’riable into C(g)nstraints, confx)rert i aaifae a?gﬁ'gf;, FAYHFAT 1 THE
inequality into equality. Y S |

(c) See, whether all decision variables () =IH T b |t fola = st wfiay
satisfies the non-negativity AT & AT
condition or not.

(d) Obtain the Initial Basic Feasible (d) = fafy & FIFEM 9§ Tee WA
solution before simplex method is HETH ST B H W HET |
applied.

Choose the correct sequence. e FH H g

(A) (a) = (b) = (0) = (@) (A) (@)= (b) = () - (@)

(B)  (2) = (b) = (d) - (c) (B) (@ — () (d)— (o)

(©) (@) - (d) = (c) = (b) ©) @ - (d)— () - (b)

(D) (a) = (c) > (d) - (b) (D) (@) = (c) = (d) — (b)

SPACE FOR ROUGH WORK / T% ®T4 & foar wig
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76. Linear Programming Problem is a : 76.

(A) Mathematical Technique

(B) Technique for economic allocation
of limited resources

(C) Constrained optimization
technique

(D) Unconstrained optimization
technique

77. Which of the following represents the 77.

Moment Generating Function (MGF) of
two parameter exponential distribution
having density function ?

Ae Mxr—a) 4 Xx=a
0 otherwise

fx(x) = {

(A) M, (t) = xe™

At
A=¢

(B) Mi()=
(©) M,‘(t)=%e*lt

(D) M=

mmw%‘
(A) T a3

(B) HifHa Hemei % anfefer fraem =1 9
(C) =fYya 3=aH o
(D) eTenfyd o o
HE Fer ATl &1 TSl o S |92 &

HTUISE Ferd (MGF) #1 i 5 & #iF-a1
frefag e 22

Ae M —a) gfe 4>,

fx(x) = {0

(A)  M,(t) = re?

wa R gy
(B) My(t)= Ay e
(C) Myt = i—ea‘
(D) My(t) = ;\i i
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78.

A 2%-factorial experiment is conducted in
2 blocks of size 4 each, in 3 replicates. The
arrangement of treatment combinations
in key-blocks of the three replicates are :

Replicate 1  |Replicate 2 [Replicate 3

Key Block (1), ¢, ab, abc |(1), a, be, abe|(1), b, ac, abe

78.

3-gfasrfaal H, 7% 4 39 ¥ 2 =i A
O 23-sHford s o e | i wfae
& g il H ITER GASH s
=

wfgfi -1 | whghi-2 | wfeh -3

W& =% |(1), ¢, ab, abe [(1), a, be, abe |(1), b, ac, abe

A careful examination of the key-blocks
are given below :

(a) Interaction AB is confounded in
Replicate 1

(b) Interaction BC is confounded in
Replicate 2

(c) Interaction AC is confounded in
Replicate 3

Choose the correct combination of
confounding in sequence for Replicate 1,
2 and 3 respectively.

(A) (@ — (b) > (9)

(B) () — (@) — (b)

©) @—(@© -

D) ©->®)-@

H&A el 1 UF A T e
TR

(a) wiasfa1 & simfran AB Hawofa &
(b) wiapfa-2 & sHaefwan o BC Hi 21
(c) wiosrfas d sfmfira AC Feoia 2

FEI: 1, 2 3R 3 vfapfadi & fou gt
T E | =g i |

(A) @) - ([®) - ()
(B) (©)—(a) > (b)
© @-=@© -

D) (- ®) - (@)
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79. In two-way ANOVA with one 79. Wfd-¥ % T 901 & 99 §-99 ANOVA

observation per-cell, there are two factors o, € HF T, A X B A1 ST9R (A) @R
Aand Bi.e. Treatment (A) and Variety (B). fafawmar (B) | 3wkl % fow swEifie =
For both the factors the levels used are Fae U & 9R fauifa fFm &) qsen sw
considered only once, then we model this ANOVA 71 =l ‘Fixed Effect Model’ ¥
ANOVA as ‘Fixed Effect Model’ as : ®TY A HALHIT H1 ¥Fd ¢ o9 fw
Y= Pyt Ey = Byp)=my (=12, ..., k. Yij= w4t Ej= E(y;) = Wi ((=1,2, .., k
7=1,2, ..., n) where Yy ~ IN (wj, 0'3) and j=1,2, .., n) 5@ Yis ~IN (s, U.g) 3

Ej 2iidN(, ¢2)Vi,j. enililan oot
if LL s Te i,]

Then we can split Yi into following parts
in sequence : aaavyﬁﬁﬁqwﬁa%awﬁﬁaw
FTHA T ;

(@) The general effect (p)
(a) MR 9UE (W)

(b) The effect o; due to ith treatment
(b) ¥ STAR & HR o; TIH

(c) The interaction effect T

(c) siatfwan = ¥

(d) The effect B; due to /" variety
(d) o8 % R B, gore

Choose the correct sequence of

computation. AHFRT F T SFTHH 1 TG B |

(A) (@)= (b) = (0) = (d) (A) (a) > (b) = (¢) = (d)

3 () bl = ) (B) (@)= (®) > (d) > (©)
© @@ - b~ © @ - (- ®) - (@
(D) (a) - (d) = (c) — (b) (D) (a) = (d) = (c) = (b)

SPACE FOR ROUGH WORK / T% &1d & fod s

9210/ TFU-MATH/ ELG-II 59 . Set - A



80. The following measures are applied to 80, =1 el #1 awafas aq gvEmEl W@
real life problems as follows ; A fr s §, 9 €
(@) Arithmetic (i) Used to analyze () WHIR | (i)  TUICHR Sl %
mean qualitative data. Tyt % ferg s
frer S
(b) Median (i) To find an ideal (b) wfezam (i) oS foelt ovg %
characteristics of any ey fasraand
item (size/colour (=R T Tefe) S|
etc.) in the market. w9 ¥ fau
(c) Mode (iii) To represent the (c) FEaTH (i) R 3 suR R feRdt
speciaﬁ flfaracterisﬁcs ; ff 3l F (Tao)
of any data (observation) fery stfsreremr =
on average. A F & e
Code : HT
(@) (b) (@ (b) (o
(A) (i) (i) (A) () @) ()
(B) (i) (i) (B) () (@) (i)
(C) () (i) (©) () @) @
(D) (@) () (i) (D) @) @) (i)
81. Which of the following are valid 81. = % ¥ F-w 3y wfawar ove Foq &2
probability density functions ?
T if0sx<o AR Osx<w
@ A= E @ A=
2 2
* if0<x<w _Jxe ™ AMO<x<w
(b) fx(x) = {;e other:ise (b) fx(x) = {0 Sreargn
1,0 : 1.9
_ j7(x=1) if[x <2 _ 5= 3l g <2
B i |1 7% Ui
1 1
= if0<x< — e 0<x <5
(d) fx(x) = {5 Spicie nt (d) fx(x) = {5 g
0 otherwise 0 3=ge
(A) All four (A) |4t =R
(B) (a) and (c) only (B) 9 (a) 3/ (c)
(€) (b) and (c) only (©) & (b) 3 (c)
(D) (a) and (d) only (D) Fa (a) 3R (d)
SPACE FOR ROUGH WORK / 7% &4 & fadt g
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82. The mean of a distribution is 23, the 82.

median is 24 and the mode is 25.5. It is
most likely that this distribution is :

(A) Positively skewed
(B) Symmetrical
(C) Asymptotic

(D) Negatively skewed

83. When the given observation does not 83.

follow Normal distribution then to study
the ‘lack of symmetry” of curve, we have
to see that in sequence :

(a) Theshape of the curve i.e. the curve
obtained for the given data is not
symmetrical and stretched more to
any one side than to the other.

(b) Quartiles are equidistant from
median or not.

() Mean, Median and Mode do
coincides or not.

(A4)  (a)=(b)—(c)
(B) (c)=(a)—(b)
(€)  (©)=(b)—(a)

(D) (b)=(a)—(c)

Teh WA w1} 23, Hifeasht 24 SR Sgeish
255 8| Haifys R W 39 927 # Fa
S

(A) HFHF ¥Y § AT

(B) wmfHa

(C) srawae

(D) FTHF Y ¥ Ju=g

STa fe T Yagor WiH= S i S TE
AN R, 1 =5 o TR il = T A
F F o & argeRn ® T g e

(@) T T e & foau =% w1 R
wHia 7 2 AR 7 frdl te W SAfus
famra B e

(b) =qules, Wit § WO g W E =
I |

(c) wrem, wiftas SR Sgee Huw § a1
&

(A) (@)—=(b)—()
(B)  (c)—(a)—(b)
©)  (©=>(b)—(a)

(D)  (b)=(a)—(c)
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84. Match the following pairs of distributions
and characteristic functions.

(a) Standard (i & [e(t?it =M
Normal
A
(b) Exponential (i) =

i |
with mean I

(c) Poisson with (iii) [pe™ + (1 p)I°
mean A

(d) Binomial with (i) %
parameter n

and p
Code :
(@ (b) (o) (d)
(A) @) @) (i) (@)
(B) (iv) (i) (1) (i)
©) @ () (@) (v)
(D) (v) @) @) (i)

85. Consider the testing of hypothesis
Hp: 0 e ) Vs. H;:0e @), using
Likelihood Ratio Test (LRT). Which of the
following statements are true ?

(a) LRT statistic lies between 0 and 1.

(b)  If the testing of hypothesis problem
is of testing simple null Vs. simple
alternative hypothesis, then LRT is
equivalent to MP test given by NP
lemma.

(¢) LRT statistic is always normally
distributed.

(A) (a) and (b) only

(B) (a) and (c) only

(©) (b and (c) only

(D) All three

84. 7= sz W sifvemafors wem & i
gufea sifem |

(a) WA WA () [e" -1y

A
A=t

1
(b) WA —AM (i)

ELCIGIED]
(c) = A (i) [pe™ + (1 - p)°
il
(d) 9=@ n 3R p (v) %

e f5ug

%

(@ (b) (o) (d)
(A) (i) () () (iv)
(B) (iv) @) @ (i)
© ) @) @) (@)
(D) (v) () @) (i)

85. WG STU TH&W (LRT) 1 STHMT H3d
@W,HO:GE®OWH1:BE®1
% Few W faur Fifve  fre § sh-ar
Y WE § 2
(a) LRT Wifemshl, 0 3R 1% 7eq 2
(b) e gfteear Tmr &1 gdemr gy

I T WA Sfeqe fieheqan 51

Wi €, @ LRT, NP &9 g1 e

MP Wit % qed 8 |

() LRT Wifer=h Hea amr=a: sifeq e
4

(A) 9 (a) 3 (b)

(B) & (a) 3 (c)

(©) Fd (b) 3R (c)

(D) |4t &=
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86.

87,

Let X;, X,, ..., X, be random sample from  86.

Poisson distribution with parameter A.

The estimator T is defined as

{1 if Xy=0

0 otherwise

Then which of the following statements
are true ?

(@)
(b)
(©)

(A)
(B)
©
(D)

Which of the following statements related 87.

T is unbiased for e ~»
T is not UMVUE of e~}

Variance of T attains Crammer -
Rao Lower Bound (CRLB)

(a) only

(b) and (c) only
(a) and (b) only
All three

to Markov chains are true ?

(@)

(b)

(A)
(B)
©)
(D)

State i is persistent iff

i Py =
n=0

State i is transient iff Y. P;™ < o

n=0

All states of Markov chain cannot
be transient.

(a) and (b) only
(a) and (c) only
(b) and (c) only
All (a), (b) and (c)

A X, Xy, .., X TTEE N F T AT
seq # fom T Al ufaeyd € ok

sMEeE T T={1 AR Xy =0 -}
0 3=ren

- ufenfae fFn @ R, @ e H @ e

FY el © 7

(@) T,e Mo fomu frroger ®

(b) T,e % UMVUE7E &

(c) T =1 WHII ShI-TF SIS sifS (CRLB)
TS Al &

(A) I (a)

(B) ae (b) R (c)

(©) a9 (a) 3R (b)

(D) |

e Een | weEtyd e § @ wE-w
FHYT W & 2
(a) 3TN i o @ haw AR Faa afg

Y B=w
n=0

(b)  FEEN i HHAT Bt Hae iR Faa

afg i P < w

n=0
(c) WG ST H i TR HFHANY
TR B Rl 2
(A) T (a) 3R (b)
(B) ad (a) 3 ()
(C) F= (b) 3R (c)
(D) (a), (b) 3R (c) Wit
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88.

89.

Probability of including a specified unit
of the population in a sample of size 100
selected out of 500 units under SRSWOR
design is :

(A) 0.002

(B) 0.02

© 0.2

(D) 0.5

Consider a population of N elements with
y-values (study variable) yy, y,, ..., y; and
x-values (auxiliary variable) x,, Xoy weer Xpge
Where x and y variables are highly

88.

89.

SRSWOR 3faheq & #1tf9 500 1
H 100 TR & wiaed § wafy #t u fafme
THTE GiAfed &3 I WIfasar

(A) 0.002
(B) 0.02
© 0.2

(D) 0.5

YT (T AFT) y,, y,, ..., yy ST
X (HEHF ) 17, %y, ..., Xpg F E N
Il % U T T HTER Hifvw | 5w
R y R Fafes we-daifrg §1 afe 2y

correlated. If we choose n elements with RIS iﬂ"f & ST I ‘grl’qa?a'[ HIATH &
replacement by giving probabilities BRI T o 1 n ! T 52 E,
proportional to sizes of auxiliary variable, TS ST % e 1 Fe ¥
then such sampling design is known as :
(A) SRSWR (A) SRSWR
(B) SRSWOR (B) SRSWOR
(C) PPSWR (C) PPSWR
(D) PPSWOR (D) PPSWOR
SPACE FOR ROUGH WORK / T% &4 & o we
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90.

91,

In a factorial design, the precision is  90.

adversely affected if the treatment
combinations are large in number. To
maintain homogeneity within the blocks,
the experimenter must either cut down
the number of factors or use an incomplete
factorial experiment which investigates
the main effect of the factors. The
heterogeneity of blocks is allowed to affect
only interactions which are of less
importance.

The process by which unimportant
comparisons are deliberately confused or
mixed up with block comparisons, for the
purpose of assessing more important
comparisons with greater precision is
called as any one of the given below :

(A) Interaction between treatments
(B) Partial confounding
(C) Confounding

(D) Orthogonality

Suppose X ~Np (O,]) and X' A X ~x2, 9L

r<P, then which of the following
statements is not true ?

(A) trace(A)=r
(B) A is non-singular matrix.
(©) I-A is idempotent matrix.

(D) reigen values of matrix A are one.

U FwEfor sfiemen §, s ufase
w9 § guifed 2 &, AfE SUER geee a9t
e § 2 | s o A GEITT 1 S
T & T warTeet el 1 S # s1avd
T A1 Tk S0 O WA w39
w{ S FH % @ GG FT S F@
=l & fougima #1 Faa i 72 ¥
o1: foraneAl 1 wfom &2 =7 rmfa &1

U gishan f5od weead= qemedi =i
SR uiha fean s @ @ R =t
qerett & |y fafgg #= fean s & i
A Wterdl & WY sferes weeayol gered
%1 Fif &t <1 °h | TS e S E

(A) SUERI &% 9u7 Haiwa
(B) aAifer Hahtom

(C) w&Hm

(D) s

afs X~N, @1 sttt xAxX~y2,
r<P §, 79 77 T § ¥ *iH-m1 wd T8
77

(A) trace(A)=r
(B) A U SIHAVIT 3ToqE 1
(C) I-ATH avi9H = 2|
(D) 318 A %1 r 357 WH T ¢ |
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92, Form the correct sequence of following ~ 92. Treishal WieT § wwfua 79 =20l #1 W&l
steps related to test of significance. STRA B =1 i |
(a) Compute the observed significance (a) Ufer@ wigsdl & (p - value) &1
level (p - value) sifyehor Fifg
(b) Set-up the null hypothesis (b) Y YRS TG HA
(c) Compare p - value with level of () EIRET (o) T % ¥ p - value £
significance (o) LEEEAIEL
(d) Pick a test statistic (d) U wifersn! gl & =94 hifey
(A) (@), (®) (c) (d) (A) (a), (b), (c), (d)
(B) (b), (a), (d), (¢) (B) (b), (a), (d), (c)
© () ®), @) () (©) (d), (b), (a), (c)
(D) (b), (d), @), () (D) (), (d), (a), (c)
93. A Balanced Incomplete Block Design  93. U& §gfad 31U saie AfHeed= (BIBD)
(BIBD) is said to be symmetric, if ! gufHd Fed g, 4fe,
(a) b=vand r=k, (a) b=p 3N r=k%
(b) The number of common treatments (b) foret < =cfehl o sit= HHAM STER
between any two block is A, &\ E,
() Since the determinant of the () oTue T N & Ui & quis
incidence matrix N is an integer, %, sofae 5@ o 99 B, 99 (r—\)
hence when v is even, then (r—A\) SEvIE 9 § U goi a9 B
must be a perfect square.
Choose the correct answer. HE I 1 TIH HITAT
(A) (a) and (c) are correct (A) (a) ¥R (o) wét &
(B) (), (b) and (c) all are correct (B) (a), (b) 3R (c) T+ft =t &
(C) (b) and (c) are correct (C) (b) 3 () T &
(D) None of the above (D) ST H | w1E TEl
94. A curve obtained by plotting the given  94. & T Wfa@ =R &1 Wi FH W T I%
observed data have B,=3, B;=0 and Toeran € o B,=3, ;=0 3ir ¥,=0 7l
v,=0. Then the measure of peakedness 99 3H 9% &I TYE@e 91 9Hdear & 4|
or flatness of this curve is defined as : w1 uftenfya feran s -
(A) Mesokurtic curve (A) WHeARFAl TR
(B) Platykurtic curve (B) WUREHFAl
(C) Leptokurtic curve (C) dqrgat O
(D) Symmetric curve (D) SHHT T5H
SPACE FOR ROUGH WORK / T% &/ & &g wg
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95.

96.

In a ‘Reference Book Section’ of a Library 95,

of a University, students arrives on
Markovian-basis either one-by-one or in
bulk and they get services by themselves.
Also, there is no limitations on the
number of arrivals but services to the
students are general. Then, in this
situation, few students have to wait to get
services as other students are already got-
issued there for study on the table. Then,
this type of Queue-system is defined as :

(A) (M/M/1) : (= /ECFS)
(B) (M/M/C) : (= /FCFS)
(C) (M/M/1): (N/ECFS)

(D) None of the above

MANOVA is simply an extension of : 96.

(A) Student's t test
(B) Chi-square test
(C) 2-sample t test

(D) F-test based on Hotelling’s T?
Statistic

T fovafaRead % JRIed F ‘Reference
Book Section’ ® faznefi Ampifaa smur w
TH-TF FTh T Y H A Fd § 3R
@Y o U ¥ | Wy A A i FE
7@ &, g famfeldi & fo Gard wmr #)
38 gRfEfa ¥ 3 v famnfeEl = Gard yra
F F fOU aeir & vea & FifE o
fernfofal =1 veat | & sremT ¥ forw T9w
Feifed fohw U §1 39 wER i ufE yomed
%I HY gienfyg faran s 2

(A) (M/M/1) : (= /ECFS)
(B) (M/M/C): (= /FCFS)

(©)  (M/M/1) : (N/FCFS)

(D) SEd | 1S el

MANOVA
famm #1

_ 1 T 9HTA

(A) RE= t Tiem
(B) HTE-a witeroy
(C) - t Fegw

(D) ®rRfem & T2 Wifers! & R W
F-gdteqor
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97.

In a non-parametric test “Wilcoxon -
Signed Rank Test” the D=X-Y is
measured by magnitude and direction
both. Hence, we have to test the

Null Hypothesis Hy : PX<Y) =P(>Y) =1/2
against the Alternative Hypothesis :

@ Hy:POOY)#PX<Y)#1/2
@) Hy: POGY)>1/2
(i) Hy:PX<Y) <1/2

So, calculate at first :

(@ D;=X—Y; (=12 1)

(b) then rank of |D;lis calculated out,
and assign 1 rank to smallest
|D;|and n to highest |D;|, by
assuming that no tie in i.e. D, #0.

() If two or more D, are same,
calculate average rank of those D;.

(d) Calculate the critical values of
T-statistics for different values of h.

Choose the correct sequence of testing by
this method.

A) @-=>@->0~(@
® @—=0->0—(d
© @-=>@->®—(©
D) @ —@ -0

97.

T srEtes TET “Wilcoxon - Signed
Rank Test’ & D=X—Y &1 5fe™ 3w fem

2R T S | ¥4 T

I iRl PIO:P(X<Y)=P(X>Y)=1/2
1 erfoga afEpeT

(i) H A POGY) 2 PXY) #1/2
i) Hja: P(X>Y) > 1/2

(i) Hy:PX<Y) <1/2

& farqdra wderon FHTA 2 |

Fafer wed Tl IS :

@ D;=X-Y; (=12 1)

(b) o A 0 fF D, = 0 ¥ 37: FE 26
qﬁf%,mil%@rﬁzaﬁmﬁmam
ﬁﬁﬂﬂlDilaﬁlaﬂ‘{ﬁﬁﬁ]Dilﬁt
nﬁﬁﬁﬂfﬁﬁﬁﬂﬁﬁl

(©) afz @ A D, TE §ed & €,
34 D, ¥ oiga e H1 10 FIAL

(d) h%ﬁfmﬁ#f‘t—rqtyﬁ"@#\m
it Jedi i T HIFT |

= ugfa | T 1 EE FTHAT T
HIfe |

A) @ - (@©—>®) (D
B) (@) - ®) =)
© @->@->®—0
(D) (a) = (d) > (© > ®)
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98. The coefficients of dispersion (CD) based
on different measures of dispersion are, i.e.,

(a) Based on range (i) %
el L A-B
(b) Based upon (i) ALE
quartile deviation
vy =0y
(c) Based upon (iii) Q; + 0,

standard deviation
Code :

@ (b (o)
(A) () () (i)
(B) () (i) (i)
© (@) (w) (@)
(D) @) @) (i)

99. To obtain or measure the association
between two factors which are qualitative
type, that is, which are not measurable
in any measuring scale, the ‘Coefficient
of Association” given by YULE is :

_ (AB) (ap) — (AB) (eB) _ N& |

(AB)(aB) + (AB) (aB)  (aB) (aB) + (A) (aB)

And we conclude that :

(@ A and B are independent, if
0=0= Q=0

(b) A and B are completely associated,
if (AB)=(A)=(AB)=0 or
(AB)=(B)=(aB)=0

(c) And in each case Q= +1

Choose the correct answer from the

following.

(A) Only (a) and (b) are correct

(B) Only (c) is correct

(C) All (a), (b) and (c) are correct

(D) Only (b) and (c) are correct

98.

(c)

99,

uftaran & fafy= Al o snunfE, 9Reo
T (CD) ¥ :

W T S 0 -
.. A-B
A fome e (i) —
A faeed || (i) g:;g:
e
(@ (b) (o)

(A) () @) (@)

(B) () () (i)

(©) (@) (i) (i)

(D) () @) (i)

<l UTETE YRR F O gy S fae st
The | A TE S Tehel % HeA e W
Y I F % o, 7t F R e Aead
TR ®

Q = (AB) (B) — (AP) (aB) _ N3 ‘
(AB)(aB) + (AB) («B) ~ (aB) (a) + (AP) (oB)

3R &9 59 g W e €

() A 3lx B wmEw € =fy
8=0= Q=0

(b) A ¥R B qia: wfesd from 1 ool
FA T, AR (AB)=(A)=(AB)=0
(AB) = (B)=+(aB) =0

() @Ryl famg # Q= +1

=1 4 | udt s @ 999 Fif

(A) ad (a) 3R (b) et §

(B) el (c) W

(©) W (a), (b) 3R (c) wet &
(D) %ad (b) 3l (c) e ¥
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In Likelihood Ratio Test probability
of Type 1 error ;s controlled, if Ng 1S

chosen as Per requirement.

1f, under certai
LR Test 18 consistent.

an asymptotic

n assumptions:

(b)

if —2 logeh has
chi-square distribution.

ortect ansWer

and (b) are correct.

(©

Choose the ¢
(A) Only (2)

(B) Only (b) and (c) are correct.
and (c) are correct.

(B)
(C) A (a) i (o) T 1

(C) Only (a)
(D) Al (a), (b) and (c) are correct. (D) &4 (@), (b) i () & B
SpilY 0= -000-
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Note :

1. This Question Booklet contains 100 questions with details as follows - each question carries

2 marks.
PART - I - 60 Questions 1-60
PART - I (A) Mathematics Group - 40 Questions 61 - 100
i OR
PART - II (B)  Statistics Group = 40 Questions 61 - 100
2.  Part-l is compulsory. Candidate has to attempt Part-II (A) or Part-II (B).
3. Indicate your answers on the OMR Answer-Sheet provided.
4. No negative marking will be done.
5.  Use of any type of calculator or log table and mobile phone is prohibited.
6.  While using OMR Answer-sheet care should be taken so that the Answer-sheet does not get
torn or spoiled due to folds and wrinkles.
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