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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
given 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 choose 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.

@ ‘ @ @ If (B) is correct answer.

All questions carry two marks each.

PART -1 - 30 Questions  1-30

PART - IT (A) Mathematics Group - 20 Questions 31-50
OR

PART - II (B) Statistics Group - 20 Questions 31-50

Part I is compulsory. Candidate has to attempt Part II (A)
or Part II (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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MATHEMATICAL SCIENCES - II
Tforer fas - I

PART -1
(COMPULSORY)

The least upper bound of the sequence

-1t
an=( ) ,neN is :
n

1
A 5

N =

B -
© 0

(D) 1

Let g(x) = x? sinl, x#0;
x
=0, x=0.

Then which of the following statement is
true ?

(A) g(x) is continuous but not
differentiable.

(B) g(x) is not a continuous function.

(C) g(x) is differentiable but not
continuously differentiable.

(D) g(x) is continuously differentiable.

T - 1
( SAfam)

an=(_rll)n,neN ITHT H gIY FA

T 9iEy (R R 9[US) ¥ :

(A)

N | =

N |

B) -~
€ 0
(D) 1

fg g(x) = x2 sin;lc—, x#0;
=0,x=0
AT ART T FATER?

(A) g(x) Faa § Tohg steeheria el |

(B) g(x)ag@'a‘aamﬂﬁ%n

(C) g(x) THTHA § TR Had STTHerA
i |

(D) g(x) Haq STohea B
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The metric space I” is separable if :

(A) O0<p<1

(B) O<p<oo

(€ 1sp<e

D) 1sp=s o

Let x be a metric space. Then which of
the following statements is FALSE ?

(A) If x is compact then it is complete.

(B) If x is totally bounded then it is

compact.

(C) If x is compact then it is bounded.

(D) Ifxiscompact thenitis sequentially
compact.

4,

Afews w9 P Ioee R A,
(A) 0<p<1
(B) O0<p<w

€ 1=p<w

(D) 1SpSoo

A 1 T e A R R P & @
HIT T HYT AT T ?

(A) A x Hed (FwR) ¥, fm o qoi
(FPeite) B

(B) A x Toiaen a5 & @ fRe ow qof
(Friie) B

(C) AR x Hea (FHR) T, i 95 Iieg
?

(D) S x We&a (Fe) R, foR o8 srgmeht
(HiR=iteet) ded (wrdee) ®
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b
The improper integral j. (
a

converges only if :

(D) n<1

Let f(x)=x2% xeR; and I;=(-1, 1),
L=[-1, 1], Iy=(— o, ). Then fis
uniformly continuous :

(A) Onl, I, and I,
(B) Onl; and I, but not on I,.
(C) Onl; butnotonl, or L.

(D) Onl, butnotonI; or I,

(D) n<1

Tfe f(x)=x2, xeR, AT [;=(-1, 1),
L=[-1,1], =(-o, ©) 81 & f
THGHM Tad §

(A) I, L, 3R I, W
(B) I, 3R I, W farg I W
€ L, RFFGLAL W

(D) L WRfeEgL A, W
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The function f(x)=x2, x=1 is :

(A)  Lipschitz and uniformly continuous
on [1, ).

(B) Not Lipschitz but uniformly
continuous on [1, «).

(C) Neither Lipschitz nor uniformly
continuous on [1, 100].

(D) Lipschitz and uniformly Lipschitz
on [1, 100].

Let V be a real linear space with an inner
product < >. Let x, yeV, then which of
the following identities are true ?

@ [ +ylP =[]+ [yl +2<x, y>

®)  fx+ylP =[x -yl =4<x, y>

© H?¢+'yl‘lz [l = yl? =2l + 2]y
Codes :

(A) Only (a) and (b)

(B)  Only (a) and (c)

(C) Only (b) and (c)

(D) All the three

tl":E"FIf(x)=‘-x2,x?l%\:

(A) ToraRIest 3R [1, o) W THEHHE Hew |

(B) Toufres 78 W [1, ») W wwaHM
Herd |

(© [1,100] R 7 & faufees i =1 &
THYAM Had |

(D) [1,100] N ferufeest st wrgam
ferafires

V TF Fialsw 3R < > uled 99 Yaw
TR &1 AN RF 1, yeVE P § 9
W wefRT (emRfefa) wer §2
@) [l +ylP=2+ [lylP+2<x, y>

®)  [fx+ylP =l —y[P=d<x, y>

(©) e+ ylP+ [l —ylP =22+ 2]y 2
%<

(A) F (a) 3R (b)

(B) F (a) 3R (¢)

(C) = (b) ¥R (o)

(D) &t =i
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Assertion (A) :

o 1
Z 5 is convergent series.
n=1 11

Reason (R) :

The nt! term of the series tends to zero as

n tends to «.
Choose the correct answetr.
(A) (R) is correct but (A) is incorrect.

(B) Both (A) and (R) are correct but (R)
does not imply (A).

(C) Both (A) and (R) are correct and (R)
implies (A).

(D) Both (A) and (R) are incorrect.

ARUERYT (A) ¢

e ]

> ;%@afwrﬁévﬁ%‘u

n=1
RIT (R) =

$of} % n ol U€ I B TGE B € S @ n
% ! F BT S |

T SW N
(A) (R) & &, T (A) T B

(B) T (A) ¥R (R) T B, T (R), (A)
I AR Gohd &l Hdl |

(C) T (A) 3R (R) = B, 3 (R), (A)
=t SR Hhd L B

(D) EF (A) 3R (R) TTerd €|
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10.

11.

Assertion (A) :

2
The function fx)= x3, x€[0, 1] is of
bounded variation on [0, 1}
Reason (R) :

If f(x) € C[a, b] and f'(x) is bounded on
[a, b] then f e BV][a, b].

Choose the correct answer,
(A) Both (A) and (R) are incorrect.

(B) Both (A) and (R) are correct and (R)
implies (A).

(C) Both (A) and (R) are correct, but (R)
does not justify (A).

(D) (A) is incorrect, although (R) is
correct.

Assertion (A) :

+1

n .
The sequence a,, = 1S convergent.

Reason (R) :

Every bounded and monotonic sequence
is convergent.

Choose the correct answer.

(A) Both (A) and (R) are correct, but (R)
does not imply (A).

(B) Both (A) and (R) incorrect.
(©) (A) is correct but (R) is not correct.

(D) Both (A) and (R) are correct and (R)
implies (A).

10.

11.

afwed (A) :

. F) = %3, xe[0, 1], [0, 1] R

(3t fa=ro & .

T (R) :

IR f(x) € Cla, b] 3R f'(x) [a, b] W TReg

8, T fe BV[a, b] Bra1 %1

R/ SR |

(A) i (A) 3R (R) e B

(B) FI (A) 3R (R) w& ¥, 3iR (R), (A)
T HR |

() S (A) 3R (R) W& &, W (R), (A)
T HRO T B

(D) (A) T &, =Y (R) W& ¥

AT (A) :
IhH a, = nt 1 AT 7

n

%hNRUT (R) :

T T UReg AR THiTe (W) s
SR B ¥

HE WA

(A) T (A) IR (R) & &, 7 (R), (A)
ERUEES

(B) < (A) 3R (R) Tera 1

©) (A) ¥ ¥ WY (R) 9 7&F &

(D) Fl (a) 3R (R) & §, ik (R), (A)
e FROT T
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12. Assertion (A) : 12. 3ifsreRed (A) :

The function f(x)=\/3c-,x =0is e f(x)=\/;,x =0,[0,b, b>0 W
integrable on [0, b], b > 0. T |
Reason (R) : HROT (R) :
If f is monotonic function defined on a g f TH Haa faud (e 3=Lad)
closed interval [a, b], then f is integrable [a,b] ® gftfia TeRfee (HHRIR) Ted
on [a, b]. % AR, [a, b] T THEREE
Choose the correct answer. o S|
(A) Both (A) and (R) are incorrect. (A) 2Hl (A) 3R (R) T 4
(B) Both (A) and (R) are correct but (R) (B) i (A) 3R (R) T T, T (R), (A)
does not imply (A). HRU T B
(C) Both (A) and (R) are correct and (R) ©) T (A) 3R (R) && ¥ 3R (R), (A)
implies (A). FHRO B |
(D) (A) is incorrect although (R) is (D) (A) T € FEf4 (R) A Bl
correct.
13. Match the sequence and its type : 13. 3THH A 3Hh THN 1 ghfed T
(a) an=(—1)“‘1, neN (i) Monotonically @) a,= (—1)““1, neN (@ THiGR
decreasing A
(AR
feaifsi)
®) b,=(-1)"n, neN (i) bounded b) b,=(-1)"n neN (i) 9FES
© cp=2- (nl_;) 1),neN (iif) unbounded © cp=2- (nl_O 1),11(_-_1\1 (iii) sufEs
Codes : | :
@ (b) (o) () (b (o)
(A) @) @ @ (A) @) @ @)
(B) (@) (@) @ (B) @) (@) @
© @ Gi) @ © @ @) @)
(D) @ @) () (D) () @@ ()

SPACE FOR ROUGH WORK / T% &t % fodt s
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14.

(a)

(b)

©

15.

Match the series with corresponding
function :

4 (_1)11—'1 x21‘1—1

=T @ In(1+x)

n=1

Ix

© o a\n—-1 _n
(—_:l)___x_, tan™

n

(i)
n=1
© (_l)n—l x2n—1

@n=1) (iii) sinx

n=1
Codes :

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

Match the sequences with their (limsup)
limit superior :

—1)n
@ oy O 2
®) (-pn i) o
© (=) 1@2n-1)G) 0

2 1
(d) 5(1—ﬁ) @) 1
Codes :

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

15.

T 1 WA Fer & e gafer wif |

-1 )n—l x2n—1

nz=:1 @n - 1)! @  In(1+x)
< ('-1)11_1 am B .

a7 (11) tan " ‘x
n=1 n
) (_1)n—1 le‘l—l " '
n§=-:1 (2n— 1) (i) sinx
%

(a) (b) (c)
(A) @) @) ()
®) O @
© @) @ @
(D) () (@ (i)
Aol 1 w7 (o) eafire gfert 3 e
Hﬁﬁﬁaﬁﬁﬂm

1) L2
@) (_2;——15 (1) 3
®b) (-1 ) o
© (=11 o

2 1
@ 3 (1 B Fj @) 1
%<

(@ (b) (¢ (d)
B O @ @ @
B @ (v) @ ()
(© (@) (@(v) () (@)
(D) (v) @) (@) (i)

SPACE FOR ROUGH WORK / % &1 % f&r wig
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16. Let V(F) be any inner product space and
o, B € V, then the following statements :

@) llectBll =l + 18]
@Q <o B> =|lol[IB]

®) [+ BIR+lle—RIP=2 (lod*+[IBIF)

are respectively known as :
Choose the correct answer :

(A) Triangle inequality, Schwarz’s
inequality ~and law  of
parallelogram.

(B) Schwarz’s inequality, Triangle
inequality —and law  of
parallelogram.

(©) Schwarz’s inequality, law of
parallelogram and triangle
inequality.

(D) Triangle inequality, law of

parallelogram and Schwarz’s’

inequality.

16. AR V(F) FIE AR oW wAR B,
o, B eV, 7@ frefafad s -

(P)

Q)

(R)

Jloc+Bll =l + Il
<o, B> = [led] [IBl

[low+ B2 +lee— B[2=2 (lled 2+ IBI[%)
SHEST: ST S ® ¢

‘Hﬁ‘sﬂ(?ﬁ

(A)

(B)

©)

D)

e srafienT, YOS STt T
AR =g &1 FEm |

Yo i, s st o
AR =gy & fam |

YARES S, FAARR TS
frrem e s erafie)

e erafie], FuE=R wgYS w5
fraw T YRS ST |

SPACE FOR ROUGH WORK / T & & & wie
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17.

18.

If W; and W, be any two vector subspaces

of the same vector space V(F). Then

consider the following statements :

(P) W;+W, is always a vector
subspace of V(F).

(Q) W,NW, is always a vector subspace
of V(F).

(R)  W,UW, is always a vector subspace
of V(F).

(8) W,®W,isalways a vector subspace
of V(F).

Then :

Choose the correct answer.

(A) All (P), (Q), (R) and (S) are true.

(B) (P), (Q) and (S) are true but (R) is
false.

©  R)is true, (P), (Q) and () are false.

(D) All (P), (Q), (R) and (S) are false.

Let U(F) and V(F) be any two finite
dimensional vector spaces. W be any
vector subspace of V. Let f: U(F) — V(F)
be a linear map, then consider the
following statements :

® p(H+v(H = dimV
L e(H+v(f) = dimU

M) dimV/W = dim V~dim U
N) dimV/W = dimV—dim W

Then correct statements are :
(A) (L) and (M)

(B) (K)and (N)

(©) (L) and (N)

(D) (L), (M) and (N)

17.

18.

wﬁwlqdwzﬁwe}wmmﬁsz)

w1 13 <1 wiew suwEte ¥ @9 frefatag

HUT R far Fif -

(P) W, +W, BHIT V(F) =i Gfee sugmfie
gl

Q) Wi NW, 899 V(F) %! wfew syamfie
!

(R) W, UW, &8¥ V(F) % ufew sugufie
gl

(S) W,9W, B3 V(F) 1 afzy sugmfie
|

GER

HE W T |

(A) | (P), (Q), (R) T (5) e ¥

(B) %P), (Q @ (5) 99 § WY (R) 3
|

©) ® ¥=E, (P), (Q T (5) s

(D) = (P), Q) (R) T () arged ¥

afe U(F) T V(F) ¥ < afkfia foefta afee
TR €1 W, V % %1 wity sygufe 3
A f: UF) — V(F) s Yok wer & qa

=1 ol W foem i

K) p(N+v(f) = dimV

L) e(N+v(f) = dimU

M) dimV/W = dimV—dim U
(N) dmV/W =  dimV-dim W
GERCRE R i

A4) LM
B KN
© Ow®N
D) (L), M) T (N)

SPACE FOR ROUGH WORK / T% & % o wrig
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19.

20.

Assertion (A) :

In a finite dimensional vector space V(F)
of dimension 100 any subset containing
110 elements must be linearly dependent.

Reason (R) :

Any linearly independent subset of a finite
dimensional vector space V(F) is either
forms the basis of V(F) or can be extended

to form the basis.
Choose the correct answer.

(A) (R) explains (A). Both (A) and (R)

are correct.
(B) (R) correct but does not explains (A)
(C) (A) and (R) both are incorrect.
(D) To explain (A), (R) is not sufficient

reason.

Let W be any non empty subset of a vector
space V(F) :

A: W is a vector subspace of V(F).

Cc .
(cond) VabeF,VapeW

— ac+bp e W
then which is correct ?
(A) A->ChbutC 4 A
(B) A~ CbutC—A
(C) neither A—> CnorC— A
(D) AeC

19.

20.

C
(fesisr)

JFMUHYT (A) :

forr 100 =t Tt wftfim forite afew @i

V(F) ¥ 110 = &1 (@AM Icdh

SyE=a ffved & Xeswa: o am|

T (R) :

e wfifia T wfew wafie V(F) # T&w

Yaehd: T ST A1 dl V(F) Wl 3TER

fafifa =t ® = emuR fHfdfa fFa S g

forefia feram ST weha 1

& SW A

(A) (R),(A) Fim@@ME | S (A) T
(R) & T

(B) (R) WA E, WY (A) i e Tl e |

(C) (A) T (R) ST 376 |

(D) (A) T Ha = 8 (R) T3 HRw
T8

afe W Tt wfew wmfie v(F) =1 afem
W%:
A :'W, V(F) %I 9fge 3oamfe €|

:VabeF, Va BeW

—aa+bBeW
ERCAR I
(A) A->CTEC A A
B) AAS CTIC—-A
C ATASCTWAA CHA
(D) AeC

SPACE FOR ROUGH WORK / 1% &t & fo&l g
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21.

22.

23.

If the dimension of a finite dimensional
vector space V(F) is n, then any linearly
independent subset of V may have at the
most :

(A) n elements
(B) n?elements
(©) |n elements

(D) 2" elements

If a sequence {Xn} converges to L, then
the sequence of partial sums of average
of first n terms of {Xn} also converges
to L. This is called :

(A) L’ Hospital’s rule
(B) Cauchy’s first theorem of limits
(C) Cauchy’s second theorem of limits

(D) None of above

Any square matrix A of order 5 is
diagonalizable if and only if the number
of independent eigen vectors of A are :

(A) less than 5

(B) more than 5
(C) exactly 5

(D) 25

21.

22.

23.

fereht aRtfira forftar wiewr wmfte v(E) %1 o
n %, TV ¥ ot off Ya: @i sy
A raeEi it iy HEm A

(A) n JFI9

(B) n? 37Egq

(© |n 3FE

(D) 20 srEEg

A I ITFA (X}, L R PraRa 2 &,
Al {Xn} % 999 n T& % a1 i 9
TR o0t L W stfvafa &m, 5@ s
SR

(A) L Sdtem frm
(B) fafaey & few =ieht =1 yeen fagia
(C) fafiem % fog =kt =1 gau fugia
(D) ST HIE TE

FifE 5 1 HE 1 3MegE A foroita g 2,
s 3R Fad A A F @ oA afewi
e e

(A) 59 %A
(B) 59 sy
(C) =5

(D) 25

SPACE FOR ROUGH WORK / T% &T8 & foa S
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24.

25.

Carefully read the following statements :

(2)

(b)

(©)

(d)

Every superset of a linearly
dependent set is linearly dependent.

Every subset of a linearly

dependent set is linearly dependent.

Every superset of a linearly

independent set is linearly
independent.
Every subset of a linearly

independent set is linearly

independent.

then correct statements are :

(A) (a) and (b)

(B)
©)

(b) and (c)
(a) and (d)

(D) (b) and (d)

Consider the following sets :
B,={(1, 1, 1), (1, 1, 0), (1, 0, 0)}
B,={(1, 4 —-2), (28 -4), (1,0, 0)
By={(1, 0), (0, 1),(1, 1)}

B,={(1, 0, 0) (0, 1, 0), (0, 0, 1)}

Which of the above sets are not the bases

of the vector space V; (R) ?

(A)
(B)
©)
(D)

B; and B,
B, and By
B;, B, and B,
B,, B; and B,

24.

25.

fret el A A W

(d)

{fgwa: TS qq=E H1 TAF
stfagera o Yaska: e 2 2

fg®a: WIS FH=T ®1 TA®
STy o asha: T 2 B

tfawa: w@das gq=d &1 I9®
sttt o Yasa: W o ¢ |

Yfawd: @Hs 9= &1 I@S
Syaye o Yaewa: s g |

q9 TE FUT
(A) (a) 3R (b)

(B)

(b) &R (0)

© (a) R (d)
(D) (b) 3 (d)

e ageal R feEm
B,=((1,1,1), (1,1, 0), (L 0, 0)}
B,={(1, 4, —2), (28 —4), (1,0, 0)}
By={(L 0), (0, 1)(1, 1)}

B,={(1, 0, 0) (0,1, 0), (0, 0, 1)

S § ¥ ®F § aHwy wfew e
V, (R) % STeR & €?

(A) B, WiB,

(B)

B, @ B,

() By, B, T B,
(D) By B3 Wi B,

SPACE FOR ROUGH WORK / 1% %18 & fo& s7ie
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26.

27.

Let U be a finite dimensional vector space 26.

and TeL(U) be self - adjoint with respect

to the scalar product of U. Then which

of the following is incorrect ?

(A) Tmay have real or imaginary eigen-
values.

(B) If A, Ay ..., A are distinct eigen
values of T and E E ..... ,E

Ak
are the correspondlng e1gen spaces,
then E, Ay E)\z, ..... , E’\k are

invariant subspaces of T.

(C) 1f "1 is the unit sphere in R™
centred at the origin w.r.t. the norm
given by T, then S~ is compact.

(D) If Q(x)=(u, T(u))=x'Ax, then A is
symmetric.

IfB1={(x1, .. o }and Bo={By .. .
are two bases of a finite dimensional
vector space V(F), then which of the
following is/are true ?

(a m=n

(p) m=n

©  loge o o] =[By, By - - Byl
(d) dim V=m but dim Vzn.
Choose the correct answer.

(A) (a) and (b) are true

(B) (a) and (c) are true

(C) (b) and (c) are true

(D) (c) and (d) are true

pm} 27.

A U U aRkfaa fenfig afew mfie € qu
Tel(U), U S1fex o % gt @: st
€l Tt i S en ad aE

(A) T % Sl 31gel FHeafF e
AA T

(B) AN, Ny .., A, T & R-fimm
S WH € TAE, B, ..., Ey,
meﬁ?wﬁm% T4 E,

o T ® an?-W{

(€ 3Rk sl qw fag W Ffsa T gro
& ™ T F e R0 T
etk €, a9 St~ 1 Heg ¥

(D) afe Qx)=(u, T(u))=xtAx, daa
A i ¥

A< By ={ay, ..., 0} T B, ={B,, .. ., B}
mmﬁﬁamw&vw)%a
YR €, 79 T & § 1 v §/%2

(@ m=n

() m=n

© oy o ]=[By, By - - By)
(d) dim V=m T dim V#n.
& SR A |

(A) (a) 3 (b) T &I

(B) (a) 3R (o) & &1

(C) (b) 3R () Tm &)

(D) (c) 3 (d) ¥ €1

SPACE FOR ROUGH WORK / T% & & o woig
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28.

29.

@

(b)

©

Assertion (A) :

An orthogonal matrix Q is a square
matrix with orthonormal columns. Then
QT isQ~L

Reason (R) :

For square orthogonal matrices, the

transpose is the inverse.

Now which of the following is most
appropriate answer ?

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

(B) (A)is true and (R) is correct reason.
(C) (A)is true but (R) is false. .

(D) (A) is true but (R) is not the correct

reason.

Match the following and choose correct

answer :

A projection (i). equals the
matrix original one.
Two reflections (iiy shearing

of a matrix transformation
The matrix (iif) equals its

own square

A= B (1):1 yields
Codes :

@ ®) ()
(A) @) @ 0
® @ @) @
© @) @ @@
(D) @) @) 0

et

28.

29.

(a)

(b)

ARERIT (A)

T SAfsrh R Q Tk a7 IR TUH
woli % gy ¥ 7@ QL Q1%

AT (R) :
ot e SegEl % e ufted, 3R ®1

o1 Fret B @ ol SRR S HE W E?

(A) (A) A § T (R) §A T
(B) (A) 9 & TN (R) Wl &R B |
©) (A) ¥ R T (R) 378 ¥
(D) (A) ¥ & T (R) W FR0 & 2

o ot e SIfST T w@ S g
Teh WY TR () T F T
T 3T & o (i) ferafin wa=Rm
ENE

SﬂE‘{%A=B ﬂ (i) 3T9 T o SR

Tme
4

(A) (@) @ @
(B) () @) ()
© (@ @ @
(D) @@ @) @

SPACE FOR ROUGH WORK / T% & &% fdl s®
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30.

Determine sequence in proving that the
Pivot columns of a matrix A form a basis
for col. A.

(a) Reduce A to echelon form B.

(b) Discard the non-pivot columns of
A.

(c)  Determine linear independence.

(d) Find spanning columns of A.

Codes :

(4) @ (©, ®), ()

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

© (© ®) @, @)

(D) (a), (d), (0, (b)

30.

WWW%'WWCOI.A%WW
SR A & TR Y Tk S9SN §
A 1 Tufee ife

(a) A H B % ¥YH qUETA B

b) A F A-UEER FFd B Ve T

(c) Yk woemar w1 Frafo ¢

(d) A = foregfa sy 3 %)

(A) @) (), (b), (d)

(B)  (0) (@), (d), (b)

€ (@), () (@), (d)

(D) @) (d), (0, (b)
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31.

PART - II (A)

(MATHEMATICS GROUP)

Consider :

(a) u(x, y) =sinhx cosy
(b) ux, ) = % log(x*+y°)

(© u, y)=22+y?
(d) u@, y)=x>-y
Then :

Choose the correct answer.

31.

WRT- 11 (A)
( T g

fomm =i :
(a) u(x, y)=sinhx cosy

(b) u(x,y) = %log(xzwz)

() ux, y)=x2+y*

(d) u(x, y)=x>-y*
fq;{ .

& SR |

(A) Both (a) and (c) are harmonic
(B) Both (b) and (c) are harmonic
(C) Both (c) and (d) are harmonic
(D) Both (a) and (d) are harmonic

32. Let f(z) = |ry| . Then at the origin : 32.

(A) f(z) is not analytic although
Cauchy-Riemann equations are
satisfied at that point.

(B) f(z) is analytic and Cauchy-
Riemann equations are satisfied at
that point.

(C) f(z) is analytic but Cauchy-Riemann
equations are not satisfied at that

point.

(D) f(z) is not analytic as well as
Cauchy-Riemann equations are not
satisfied at that point.

(A) I (a) 3R () TRATTH €
(B) TH (b) 3R (c) ERAITH T
(©) 3 () IR (d) TRAFTE F 1
(D) BHi (a) 3R (d) BRATT B

A AR f(z) =y TRSTm®:
) flz) TG TE & | TR Hi-GE

TR 1 39 fog W Hgw= 31 B |

(B) f(z) Twifafes B ST HI=-TAN

T o 39 Toig R HR 2§

C) f(z) Tifafesw § fog wi=h-<H

GieRoT o1 GATYH 9 feig W @ B
T

(D) f(z) TIfcfesr F& & We-qe FHie-

T TRl 1 gEEE 39 foig W
T e

'SPACE FOR ROUGH WORK / T% &id & &l S8
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33.

34.

If R= {a + by—-5|a, bez} is a commuta- 33.

tive integral domain and N: R —» Z is
given by  N(r)=a2+5b2 for
allr =a + by->5 €R. Then which of the
following is/are true ?'

(@) Risnota UFD.

(b) N(r) is the norm of r.

© ¥ N2+ =5)=1s,
N(r)=3.

(d) 2- =5 isirreducible.

Choose the correct answer.

(A) (a) and (b) are true.

(B) (b) and (c) are true.

G (a), (b) and (c) are true.

(D) (a), (b) and (d) are true.

then

If L=Q(a, B), where « =32 and 34.

B = ¥5, is a field obtained by adjoining
aand § to Q, then [L: Q] #
(@ 3

b) 4

(0 12

(d) 10

Choose the correct answer.
(A) (a) and (b) are true.

(B) (a), (b) and (c) are true.
(©) (a), (b) and (d) are true.
(D) (b), (c) and (d) are true.

afeR = {a + by=5|a, bez] TH

shAfaf quie TR A N: R — Z,
N(r)=a?+5b2 gr1 fear wrar €, g+

r=a+ bJ—5 R %fi‘*ﬂ{l GERGL k)
HIT WA B2

(1) R T& UFD & &1

b) N(),r&E T

() 'qﬁ«'N(2+\/3)=rs,ﬂa
N(r)=3

d) 2- =5 fergveiy #

T SW G |

(A) (a) 3R (b) § B

(B) (b) 3R (c) Tem ¥

© (@) (b) () F= g

(D) (@), (b) ¥R (d) 7 ¥

AL =Q(o, B), & o = Y2 @ g = 475,
Q¥ o T B F FeR=lentor § W s 87 &,
a9 [L: Q] =

(@ 3

(b) 4

() 12

d) 10

HE W g |

(A) (a) 3R ) T §)
() (a), (b) R (c) e §1
© (a), (b) 3R (d) = ¥
(D) (b), (¢) 3 (d) TA T

SPACE FOR ROUGH WORK / T% &Td & &9 Wig
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35. Match the following and choose correct 35. e o e Fifse w6 @ ST g

answer :

(@) The lastdigitof 2% (i) 7 @ 20waH AT () 7

(b) Thelastdigitof 77 (i) 3 ©) 77 watmsiHE (i) 3

(c) The last digit of (i) 4 () 2017207 =y Afm (D) 4
20172017 H ©

Codes : %<
@ () (9 @ () (o)

@A) @ @ G @A) O @ G

® @) @ 0 ® @) @ 0

© @ @) G © @ @) 6

O @) O @ O @) O @
36. Determine sequence in proving that if 36. 9% fag %0 % foau w0 @ frafor sifag
f(x) € Z[x] is primitive, then f(x) is o afg fx) e Z[x] Tafafea ® T flx), ZH
reducible over Z if f(x) is reducible TR faguetia # afg f(z), Q & IW
over Q. forguetiia 1
(a) Reduce f(x)=u(x) v(x) with u(x), (@) flx)=u(x) v(x), STl u(x), v(x)eQlx],
v(x)eQ[x]. T gaita IS

() u'(x) and v'(x) are primitive (b) u'(x) TA V' (x), Z[x] ¥ fafufea
polynomials in Z[x]. E@TG'%I

(©) fx)=(a/b) () v'() (©) f@)=(a/b) u'x) v'()

(d) b==z=a (d b==a

(¢)  f(x) is reducible over Z. (e) fix),Z ¥ S fagrenia ¥ |

Choose the correct answer. T SW A |

(4) @ () ®) @) () (A) @) (©), (®) (@) ()

(B) (), (9, (@), () (d) (B) (), () @) (e) (d)

©) (@ (e) (D, @), () © (© (), () @ b

(D) (d), (@), (), (o), (b) (D) (@), (@), (¢), (9). (b)

SPACE FOR ROUGH WORK / T% &t & fo& g

7210/TFU-MATH/GLE-II 21




37. Determine sequence in proving that the

38.

function f: (-1, 1) - R defined by

X
1— x2

fx) =

is a homeomorphism.

2y
1+ (1+ 492

(a) Define f_l(y) = )%

(b) fand f~1 are continuous
(c) fis bijective

Choose the correct answer.
(A) © ®) @

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

©) (9 @ (b)

(D) ®), (). @)

Determine sequence in proving that every

compact subspace of a Hausdorff space

is closed.

(@) LetxjeX-Y.

(b) LetY be a compact subspace of a
Hausdorff space X.

()  Choose disjoint neighbourhoods o
and Vy of the points x, and y where

yeY.

(d) Take V= Vle ....... UVynand
U= Uyln ..... nUyn'

(¢) U is a neighbourhood of x, disjoint
from Y.

Choose the correct answer.
(A) (b), (@), (), (d), (e)
(B) (@), (b), (d), (c), (e)
©) (@, @) ®) @), (e)
(D) (d), (&), (c), (b), (a)

37. =% 95 & faw w5 1 fafor wif

38.

x

Rwef:(~1,1) >R f(x) =

1— 22

B URw §, Wk woremifia ¥

1 2
@ f <y>=1 / 57 e
+(1+ 42)
Hifea |
(b) £ e 1 Haq &
(c) fUHhe! AT=SIEF T
W SR |
(A) (9, (b), (a)
(B) (@), (o), (b)
© (o) (a), (b)
(D) ®), (©, (a)

e {95 w0 F fau %0 w1 fakw Fifm

16w =it ufie i voiw Y syaufe

Hgd gar ¥

(@ WM xyeX-YlI

(b) WY BRESIE wufie X % TH Heq
ITEmfe {1

(o) ﬁlﬁaﬁxo H%T[y?lﬁera?ﬁ‘fQ
mﬁaawﬁc&ruyamvyﬂﬁm

(@ V=V, U...UV, T

(€ U x,FTHY F g a8

T SR

(A) (), (a), (c), (d), (e)
(B) (a), (b), (d), (c), ()
©  © (@), ®), (@), (e
(D) (@), (e), (©), (), (a)
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39.

Consider the well-ordered set 59 , in the

order topology, and consider the subset
S, in the subspace topology. Then which
of the following is/are true ?

(@) The product space Sg X §Q is not

normal.

b A= {xx 2z e §Q} is not closed in

(c) Sqand §Q both are normal.

Choose the correct answer.

(A) (a) and (b) are true.

(B) (a) and (c) are true.

(C) (b) and (c) are true.

(D) None of above

39.

it Adeist § T ehiad T=a S, W
foram o, A ST SIS oh STHT=
s, W fomm w1 @ e H & w1 q/@
e 7 \

(a) TR EERE S x S, AHA T T

(®) A={x>< xix'}egﬂ_}, §Qx Sq ¥
Togd T €

(c) S T S, A A €
T WA

() (a) 3 (b) T T

(B) (a) 3R () TAEI

© (b) 3 () FTAL

(D) S | g Tl

SPACE FOR ROUGH WORK / 1% & & fod sme
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40. Let AO={(x,0)eR2:OSx<%or%<xsl}

41.

and let An={ (x, 1) €R?:0 stl,neN},
n

Let X= UOAn with relative topology of
n:

the plane. Then which of the following
is correct ?

(A) (%, O) is an interior point of X.

(B) (0, 0) and (1, 0) are in the same
quasi-component of X.

(C©) (0, 0) and (1, 0) are in the same
component of X.

(D) all of the above.

The Nielsen form of Lagrange’s equations _

is:

(A) %‘%= j
LIRS T
© %‘3§;=Qj
(D) %‘4%=Qj

40.

41.

HAT A0={(x, O)eR2:05x<%?1T% <xsl}

S
’ n

QS T An={(x )eRZ:O stl,neN},

o X= U Ay, Foree & e Srieih
RCEIE RS R RO C R i

(A) G OJ,XWEEFC%TWI%@%I

(B) (0,0) 4T (1, 0), X & TH @
HY-uTH U B |

(C) (0,0) TAT (1, 0), X F Uk & T2 &
B

(D) ‘o“q“\‘laafrﬂﬁl

TS & FHHIT 1 FerdT 7 8
(A) %*%=Qj

(B) %“2%=Qj

©) %‘3%=Qj

(D) %‘4%=Qj
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42.

43.

44.

A particle of unit mass is moving under
gravitational field, along the cycloid
x=¢—sind, y=1+cosd. Then the
Lagrangian of the motion is :

(A) &2(1+cosd) —g(l— cosd)
(B) ¢*1—cosd) +g(1+cosd)
(€ &% (1 -cosd) —g(1+cosd)
(D) & (1+cosd) —g(1—cosd)

The first approximation of a root of the
equation 3 +3x-1=0, by Newton
Raphson method taking x;=0 is.:

(A) 0.30
(B) 0.31
(C) 0.33
(D) 0.66

If third differences are constant, then

j f (x) dx is equal to :
-1

(A) % fO)+ f

NIOJ

(B)

I\)

OJIN

(@) f ©)+ f

-
0+ 1%
(

ey

42,

43.

44,

Thih THM &1 T 601 e 8 H, T56s
x=¢—sind, y=1+cos¢p W fa=ror &=t @i
?, o ifq o1 oifsree &

(A) &2%(1+cosd) —g(1l—cosd)
(B)  &%(1—cosd) +g(1+cosd)
(©)  $?(1—cosd) —g(1 +cosd)
(D) b2 (1+cosd) —g(l—cosd)

% =0 T BT, g THH T5fd gy weiehom
x3+3x—1=0, % T FT I4H FfeThed
B :

(A) 0.30

(B) 0.31

(C) 0.33

(D) 0.66

gfg qata Tax T 8, @ &

1
| f(x) dx fr= & wom 2
-1

3 [
A 2

(B)

N W
=
=2
.+.
‘\,\
TN TN /_\

©)

WM
I\hl
C)
+
.

(D)

W
=

£
+

\,\
|

N |
~—
+

'\h
~—
NI"‘
~—
[
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45.

Let f (t, x) = [x| be defined and continuous

in the region R={(t, x) : |t|<1, |x|<1}. Then
which of the following statements are
true ?

of

— fails to exist
ox x=0

(@)

(b) fsatisfies the Lipschitz condition
with Lipschitz constant k=1

(c) ™ exists on R

(d) fsatisfies the Lipschitz condition
with Lipschitz constant k>0

Choose the correct answer.

(A) (a) and (b)

(B) () and (c)

(©)  (a) and (d)

(D) (¢) and (d)

45. f(t x)=|x| &F R={(t, x) : [t|<1, |x|<1} &

A G@ I fm i s 9
R AT & ?

(a) S faemm 2 4 s/awa

ox x=0

(b) & fauferes feeri® k=1 § @
f Terafbrest od @1 dgs st R

(©) g—£ R W fagmm |

(d) 9 faufsres feris k>0 & @
f feraf¥es o 1 Wge e 2

W& ST

(A) (a) 3R (b)
(B) (b) 3R ()
©) (a) M ()

(D) (c) &R (d)
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46.

Consider the differential equation
22" +xy' + (22~ p?) y=0

Then which of the following statements
are true ?

-1 1
(@) x Zsinx isasolution, p= =

N

(b) x 2cosx isa solution, p = 5

-1
(© =x2 (sinx +cosx) is a solution when

P=‘5

(d) X2 (A sinx + B cosx) is a solution

1 .
when p= - 27 where A, B e C
or R

Choose the correct answer.
(A)  Only (a) and (b)

(B)  Only (c) and (d)

(©)  Only (a), (b) and (c)

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

46. ﬁwaamﬁmwﬁanaﬁm:

2" +xy + (@2~ p?) y=0

R 3 39 4 s ¥

N | =

(@) x fsiny wHEAd p=

N =

b) x Zcosy S p=

(c) x_%(sinx+cosx) T 'A 8, W

(@ x2 (Asine+B cosy) T Bl &, w7

1 <
p= _E,WETA,BGC@IQTGITR

T WA |

(A) %9 (a) 3R (b)
(B) ¥ (c) 3R (q)
(C) F9 (a), (b) 3K (¢)

(D) (@) ,(b), (c) 3R (d)
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47.

Consider the PDEs

f(x’ Y2, Pr q) =0, g(xr Y, z,p, q_) =0. Then
which of the following statements are

true ?

(a) fand g are compatible in a domain
D.

(b) dz=d(x, v, z) dx+¥ (x, y, z) dy is
integrable, where p and q are
functions of x, y and z such that

£ 8) . gon
g a) 0

© x-curlx =0, % = (1)
Choose the correct answer.

(A) (@ e (b

B) B < (©

© ©«@

D) @e®)=(©

47. T PDEs W fa=m sifSiq -

f(x' Y, Z, P, q)=0, g(x/ Y.z, p, q)=01
fRFEA T AR FA A E?

(a) TH9EA D H f3IR g GO B

(b) dz=o(r,y, 2) dx+¥ (x,y, 2) dy F&
W%,Giﬁpaﬁ'{qax,y?aﬂ'{z
& e &, T & D W

a(f, g)
ap,a)

© x-culx =0, = (¥ -1)!
TE SR A |

(A) (a) & (b)

(B) (b) = (o)

© ©e@

D) @e b= (9
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48.

For the PDEs

frap—yq—x=0, g=x’p+q—-xz=0,
consider the following statements :
(@) fand g are compatible,

(b) fand g have common solutions,

(c) every solution of fis not necessarily
a solution of g,

(d) every solution of g is not necessarily
a solution of f.

Then choose the correct combination of
the above statements :

(A)  (a) and (b)
(B) (b) and (c)
(©) (9) and (d)

(D) (@), (b), (c) and (d)

48.

PDEs

feap—yq—x=0, g=x’p+q—xz=0,

% foag =1 fauri w faeamr it .

(a) fF3iRggETa ¥

(b) f3IR g A & T

(€) fHRWTE A gl W 71 & T8 Tl
&

(d) g TWTH e f H o A IE T4
T

TR S fou TTe el o W& HaiSH % 99
FHIfIT

(4) (a) 3R (b)

(B) (b) 3 (o)

©) (o) ¥R (d)

(D) (a), (b), () 3R (d)
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49. Match the following columns : 49. = i ﬁﬁfﬂﬁ HIT ;

(@ y=lisa () [@&—H7y®di=x> @ y)=1 0 a9y di=2®
‘ 0 0
solution of IE THHI A ©
0 ywW=2isa @ [E-yOd=x" @) ym=2 @ [E-9°yOd=x*
0 0
solution of IE THH BA ©
© y()=3isa (i) y(x)+fx<e.“—1>y<t>dt = () y(x)=3 (ii) y<x>+fx(e’“—1)y<t)dt =e¥—x
solution of g TAFT TA ®
@ y@w=4isa @) [@x-t)y@dt =22 (d) y(x)=4 (v) [(x— t)ymdt =x
0 0
solution of I THFT T ®
Codes : %e :
@ () () (d) @ (b)) () (d
(A) @) @) @) (@v) (A O G @G (@)
(B) @) (@) Gv) @ (B) G @) @) @
©) @) @Gv) @ @) © @) Gv) @ @)
D) (v) @ () () | (D) G(v) (@) @) ()
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30 7210/TFU-MATH/GLE-II




50. In the following, match the IVPs with
their corresponding integral equations :

(@ y'+y=0; (i) u(x)=x—f(x-—t) u(t)dt
0
y(0)=0=y'(0)
(b) y'+y=0; (i) u(x)=e* -1—f(x—t) u(t)dt
0

y(0)=0, y'(0)=1

© y'+y=ey (1) U@+ [(x=Hu(hdt=0
0
¥(0)=0=14'(0)
(d) .yl’ + y= ex,. (IV) u(x) = ex_x—l—ojf(x——t) u(bdt

y(0)=0, y'(0)=1
Codes :

@ ® (© (@
(4) @ @) @) @)
(B) @) (i) (v) ()
© @) @ @) @

D) (v) @ @ ()

50. 714, IVPs ®t 379 S Trerel SHieor
% T gAferd sifve

(@ y'"+y=0; (i) u(x)=x—f(x-t) u(t)dt
0
y(0)=0=y'(0)
b y'+ y=0; (if) u(x)=e* —1—T(x—t) u(t)dt
0

¥(0)=0, y'(0)=1

© y'+y=ex (i) u(x)+_[(x—t)u(t)dt=0
0
y(0)=0=y'(0)
(d) yu +y= e (IV) u(x) = ex—x—1~_:|:(x—t) u(t)dt

¥(0)=0, y'(0)=1
Fe

@ ® © @
B O 6@ 6@ @
B) @) i) @) 0
© @ 6 @ @

@) (v @ @ (i)
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31.

32.

PART - II (B)
(STATISTICS GROUP)

The only average to be used for qualitative
data is :

(A) Mode
(B) Mean
(C) Median

(D) Standard deviation

Let Q; and Q; are first and third quartiles
of given data when the data are arranged
in ascending/descending order and let Q

is defined as Q= % (Q3 — Qq)-
Then which of the following statement
are correct .

(a) Q=Range

(b) Q=Interquartile Range

(¢ Q=Quartile Deviation

(d) Semi-interquartile Range =Q
Choose the correct answer.

(A) (c) and (d) only

(B) () and (d) only

(©) (a) and (c) only

(D) (b) and (c) only

31.

32.

UM - 11 (B)
( wifeTant a9g)

T 9l o feTe St gt i o1 STarT
B =R

(A) TETHR

(B) A

(C) izt
(D) W e

few T qeAi % yem oiR Tl =gl =i
Q, R Q, WIfT, v/ qex =g / Sad HHl
H =afeed fey 9 € ok Q & 3 W

R HARTH Q= 1 (Q5 - Q1)

firt fret § 9 o F @ U W 72

@ Q=%

(b) Q=~3AgdH =
() Q=qgds® faerem

(B) (a) 3N (d) et
(€ (a) 3R () Fa@
(D) (b) &R (c) ot

SPACE FOR ROUGH WORK / 1% &1d & ford wnrg

7210/TFU-MATH/GLE-II




33.

34.

A random experiment whose outcomes 33.

are of two types, success S and failure F,
occurring with probability p and q
respectively is called :

(A) Poisson Trials
(B) Bernoulli Trials
(C) Exponential Trials

(D) None of the above

When variable under study is qualitative ~ 34.

type data and the sample size is small,
then the Normality assumption for
statistical analysis does not remain valid.
And hence the distribution of sample
statistic is not known; then apply non-
parametric test. The nonparametric test
for testing randomness, we can apply for
one or two samples are :

(@) Run Test
(b) Test of randomness using
x?2 - Statistic

(c) Sign-Test
(d) Mann-Whitney U-Test
Codes :

(A) () and (b) only

(B) (a) and (c) only

(€) (a) and (d) only

(D) (b) and (c) only

T Iefess FEN SEl TS QTR 6 T,
et S 3R foherat F, S §ureAm p 3l g
¥ 1Y HHY: I §, A

(A) el g

(B) AR @

(C) ECIRT Tra
(D) W H & T4 |

w& 31e TR ST T8l =R, U WhR
d24 Bl © 3 AP SRR Bie B B, W
Hiferen fawerTor ¥g THmI=r QEeRen 38
TeI Tt § 1 31X 39 R0 § THA Wit
feraror Herm @ ¥ ; R AA-SuAdie wdam
I T TR | Agfesdd ade & fag 3
Yirdier wdieml & g0 T 91 QA 6 ol
TAMEHAE, A8 -

(a) T

) x2 wifea®t &1 ITAT HI@ g
rgfesehal Skl TO&T

() URAE

(@ wA-foesdt U
e

(A) (a) 3 (b) Pt
(B) (a) 3 (c) Fo@
(©) (a) ¥R (d) Fo
(D) (b) 3 (c) Hor
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35.

36.

The Linear Programming Problem is
‘feasible’ and having optimum solution,
when :

(@) The objective function is a convex

set.

(b)  All the decision variables lies within
or on the feasible region.

(c) All decision variables are non-
negative.

(d) Decision variables may be negative
also.

Choose the correct answer.

(A) All the conditions (a), (b), (c) and
(d) are satisfied

(B) (a), (b) and (d) are satisfied
(©) (a), (b) and (c) are satisfied
(D) (b), (c) and (d) are satisfied

Efficiency of Latin Square Design (LSD)
relative to RBD, when rows of LSD are
taken as block is given by -

2
E=1+-2C>1

2
Sg
Then, we conclude than

(A) Both LSD and RBD are equally
efficient .

(B) Both LSD and RBD are equally
efficient if 0-=0

(C) LSD is more efficient than RBD

(D) LSD is less efficient than RBD

35.

36.

e Wl wwern ‘g’ qor sg@ eTey
T RIS, 5 :

(a) Sissifoa oM Tk FT9TT 92 B
3

(b) |l TS =R Sy & W A1 SEF
I A B

(c) Tt Frofaremes =) A Fifea 81 ¥

(d) ToiarcTes =) kRumTHe ff & wea §)

& SR G|

(A) (a), (b), (c) T (d) |t ¥rail =T THTET
AR

(B) (a), (b) A (d) T THIHT Bl §1

(©) (a), (b) T (c) T THIH Bl T

(D)  (b), (c) T (d) T FHIE Bl T |

RBD % wraféren, Tfed wasr fesida (LsD)
i 9T, T LSD ARl o st § foran
W%,?ﬁ?ﬂﬁﬁ')[%:

2
E=1+ 25 >1

Sg

frt &w frepd feprera €, o -
(A) i LSD 3R RBD U S wdfarm ¥

(B) <l LSD iR RBD Ush & wiferd ¥
27|'|~3(‘7C=0

(C) RBD ¥ LSD =1 %rfem §

(D) RBD ¥ LSD %X %ram ¥
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37.

38.

For a sample of size n, if the number of
favourable points to an event ‘i’ is O; and
its expected number is E; = np;, where p;
is the probability of occurrence of an event

0, (0= Bi) 2
437 th n 2 — 1 1 ~ .
e X i; E Xn-1)
if
(A) randomly selected observations are
classified into two classes based on
median
(B) random selected observations are
classified into one-way classification
(©) randomly selected data are
classified in 2 X m table
(D) randomly selected data are

classified into m X n table

In a Probabilistic inventory control
situation, when demand is more than the
order size(D>Q), then optimum value of
Q(Q*) is obtained by minimizing EC(Q),
if anyone of the following conditions
hold.

(A) AC(Q") <O <AC (Q°-1)

(B)
(C) ACQ*-1) >0 >AC (Q"

AC(Q*—1) < O < AC (Q%

(D) AC(Q") >0 > AC (Q*-1)

37. T& n AR % gfagel & forg, afg o w2

38.

' =1 I fagadl oY W O 7, 3R SHeh!
e W@ E, = np,; §, 5T WAl ¥ ¥
Sl ST p; g, o fR:

2
n
2_ v G- E) 2
= LT Xo-)

7fg

(A) agresw A F 7 T SFaEwl B
mfearent W SMeNia & & # Sl
fepa e R0

Igfesen Ofd ¥ T3 TC STa@wAl bl
weh- T afieter ® afighd feran S
Tl

Tgfess Ofa ¥ 7 T S H 2xXm
ot H afiepa foRa ST ¥ |

q|§|%$ ﬂﬁfﬁﬂe{ﬂqﬂi’zﬁiﬁan
ol B aiiepd TSR ST § |

o Here diferent FrEs aifeafa § @ w,
Fife o9 (D>Q), ¥ wifys =t T A

Q(Q*) T STgFTH HH EC(Q) 1 [T
T g wIw foha e €, Afe e wai 9 @
FE T off A A

(A) AC(Q) <O <AC(Q'-1)

(B)
(©) AC@Q"-1)>0>ACQ)

AC(Q*—1) < O < AC (Q%

(D) AC(Q")>0>AC(@Q"-1)
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The correlation coefficient between two 39. WX AR Y & =ty *1 Feday Ul IH

variables X and Y is a numerical measure Eﬁﬂ % Yas delsl a1 g O ® 3R 7
of linear relationship between them and - 75 frsd frererd ¥ %Y wedsy RLIEY
we conclude that the correlation (X, Y) % Tored e yeR % ¥
coefficient r(X, Y) has the following
property : ‘
r(X, Y)=0, then (i) 0.6745 “EZ) @ (X Y)=0, fR () 06745 (132)
. PE. (r)is @) Two independent (b)) PE. () WIH (i) & WA =
calculated by variables are BRI BT ] A-HeHsd B § |
uncorrelated
) ,

SE. (1) is (iid) (1\752) (© SE. () TR (i) hE )
calculated by BRI BT §
Codes : %< :

@ () (9 @ () (9
(A) @ @ G (4) @ @ (i)
B @ @) @@ (B) & (i) ()
© @ @ @ © @) @ @
(D) @@ (@@ @ (D) @ (@) @
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40. In a simple regression analysis, we know
that : -

(@) The regression (i) independent of the

coefficient change of origin
represents but not of scale
(b). If one of the (ii) increment in the
regression value of dependent
coefficient variable
is greater corresponding to a
than unity unit change in the
value of
independent
variable
(c) Regression (iii) other regression
coefficients are coefficient must be

less than unity

Codes :

@ ® (o)
(A) @ @) (@
(B) @) () (i)
© (@) @ @

(D) @) @ @

40. T WEFET A fava &, o wiem &
f\q;r

(@) T HHIFA () TI % ufads @
TtisR fafafire A fereg whe

E2G K &

(b) 4T T (1) T =R %
TRl B S H B I Tl
T 9 91 ¥ feds @ anfag

| i % gl § gfg
(©) |HHgm (if) THU THTZOT
T[T B TVl TH | FH
R IE
e
@@ (b (o)

(A) @) ) ()

(B) @) @ (i)

© @ @ @

(D) @) @ @
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41.

Which of the following statements are
true ?

(@

(b)

(d)

“Let. X : O — QF and if & be the

o-field of subsets of Q" then X ~1(&)
is also a o-field

o (X"H&))=X"1(o (€)) where,
o(€) denote the o-field generated
by class & and & be the class of
subsets of O

X is random variable iff
X~1(B) € ¥ V BeB where F is o-
field of subsets of Q, A is Borel field
and X is defined on (Q, &)

Let X be a random variable. If
EX=0 then X=0

Choose the correct answer.

()

(B)

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

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

(©) (a), (b) and (d) only

(D) (b) and () only

41. ﬁmﬁ@raﬁﬂﬁﬁmﬁw%?

(b)

(d)

X:Q — O = eifSy iR afg Q* &
ToHE 1 &F o-8F T @ R X~ YF)
“ﬂo-—ﬁ'?—l%l

o (X"YB))=X"Yo (§)) 5=, o(¥)
it @ gr i o-8 gfew wa ©
R 0" ¥ gagy FF € ¥

X 7% agfes® =X Haa SR FHaa
Ife X~1(B) e F V BeSB W& F T O
F FEICH I 0-87 §, B I8 INA &
T SR (0, F) W X = vfeenfo foman
TR

X i T agfess =R WM | afg EX=0
@ X=0

TE WG |

(A) & (), (b), () ¥R (d)

(B)

e (a), (b) &R (o)

(C) e (a), (b) ¥R (d)

(D) e (b) iR (o)
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42. Consider a Markov Chain {X,, n=0} with

02 03 05
03 05 02

42. HHH WIfeH 3egg P = [0.5 02 03

transition probability matrix & 1Y TF Hehid e X, n=0} | f=r
HIfSY |

02 03 05]
P=|05 02 03

03 05 02

Which of the following statements are AR e T

correct ?

(a)  All states are recurrent (a) @it srereemt T § 1

(b)  All states are transient (b) wf s afor ¥

(€ {X, n=0} is doubly Stochastic © (X, n>0) T SN R T
Markov Chain s |

(d) All states are a periodic (d) e s omed ¥

Choose the correct answer. W& SR T

(A) (a) and (c) only (A) FTA (a) 3R (o)

(B) (a) and (d) only (B) H9 (a) 3R (d)

(©) (@), (c) and (d) only (C) %ad (a), () 3R (d)

(D) (b) and (c) only (D) %aa (b) 3R (c)
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43. LetX, X, ...., X,, be the random sample 43. TG\ & 9™ XX oot X, wrgl feaor

from poisson distribution with mean A. T W yfaest mifw) f A & fau
Then which of the following are unbiased =1 ¥ 9 # 9 Aa e § 2

estimators for A ?

1 & 1
@ =n igl . @ n igl :
(b) % ;(x1 - >"<)2 ) % g‘l(xl — >—<)z
© 703 20X © 71 XX
d X +X; d) X +X,
Choose the correct answer. e W A |
(A) (a) only (A) T (a)
(B) (a) and (b) only (B) T (a) ¥ (b)
(€) (a) and (c) only (C) e (a) 3 (o)
(D) (b), (c) and (d) only (D) = (b), () 3 (d)
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44.

45.

Let X~N (E’ E), p-variate normal

distribution then E (X X') is:
(A) B

(B) =

=

=
+
™M

©)

(D) »

1=

Let Y be the study variable and X be the
auxiliary variable. Let Y and X be the
sample means based on SRSWOR sample.
Let YR and Yreg be estimators of
population mean (¥ ) based on ratio and
regression methods of estimation
respectively. Then which of the following
statements/expression are correct ?

Yr =

(@)

x| =i

YR is biased estimator of ¥

(b)

YReg is more precise than YR

©)
(d)

YR is always better than Y interms

of precision
Codes :
(A) () and (b) only
(B) (b) and (c) only
(©) (c) and (d) only
(D) (b) and (d) only

44.

45.

X ~N (g, 3) &1, p-foer @@= faao
st 7 E (X X) #

!

g

1=

(4)
(B) =

=

e,
+
™M

©)

~

I'E
I'E

(D)

Y S 37T TR YT X i SAasiiert =R =i |
SRSWOR 9feest W enenia v iR X dwa
T AT | AT STRRE i ST I 3R
g SRl W HRd YR 3R Yreg
T WA () F SThers (TRR) ;i
fr =1 # @ =8 W sy afvefm v
77

(@) YR =

X I

Y 1 Yg ST (IREHE) SAThTh
B

Yreg, Yr¥ 31t TGS ¥1
iy &% o # yp W Yy @
Yk 3T=sT B

HE
(A)
(B)
©
(D)

(b)

(©)
(d)

%t (a) 3R (b)
e (b) 3 (o)
F (c) #R (d)
I (b) 3R (d)
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46.

(a)

(b)

(©)

(d)

Let {N(t), t =0} be a Poisson process with

rate \. Match the following pairs :

P(N(t) =0)

P(N(5) —N(3) =2)

P(N(3)=2|N(5) =5)

E(N(5)-N(@3))

Codes :

@ (B (9

(A) @ (v) (i)

(B) () @) ()

© @ @ (@)

(D) (@) @) (iv)

@ 2x
@ &
- PG

w (5 E)

(d)

(i)

@

46.

(b)

©

A TUH WY {N(1), t =0} T 9rEw= qihan

P(N({t)=0)
P(NG)-N@)=2)

P(N(3)=2|N(5)=5)

E(N(G)-N(@3))

@ (b (9
(A) @) (v) (i)
(B) () @) ()

© @ @& @)

(D) @ @) ()

i | Fret shfedi 31 e iR -

@ 2
@ &
) ©o O

21

ARIENE]

(d)
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47. Match the following pairs related to

testing of hypothesis :

(a) Size of test 6

(b) Power of test (i)

(© x?test (iii)

(d) Paired-t test (iv)

Codes :

@ (b) (o)

(A) () () (@)

(B) @@ @) @

© (@) @@ @

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

Goodness of fit

P(Type-I error)

Test of equality of
two correlated
means

1-P(Type - L error)

@

47.

fereu % e ¥ Hefug fre Ssifeat
FAfea g |

TG0l T STEY () T[S 31T fire
gl (i) P(W—Iﬁ;

X2 e (i) <1 wewsifd e
& THEE HT GHETT

t- a9 (iv)  1-P(WRR-IT Ffe)

©) @) @ @ i)

(D) (@) (@v) (@) @
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48. Match the following pairs related to 48. wgfa=R favamw § weifug f= Siifea =t
Multivariate Analysis : yafaa wifve
(a) Principal (i) Technique to find a (@) yggwiaR=e O ot =R % 9 s
Component few linear w oo 1 gt = faf,
Analysis combinations of
original variables FH W A AER BT
which can be used to @i g, Torert ST
summarize the data, A PR EA Y
losing as little .
information as possible
(b) Factor () Analysis which (b) e forvdror (i) et i forem S
Analysis provides variate pairs, o -
where a variate in pair I ?’fff\@ﬁ i
is either in linear T faeR A dr x-de d
combination of =i % Ygs daem §
variables in x-set or a e y-92 §, =R F uw
linear combination of g G & S R

variables in y-set

(c) Canonical (i) Analysis reduces the

(c) fafea gegdy (i) fygdivor wfaest sraeim

Correlation sample observations in
Analysis size forgetoo %! Y § T FA LN
(d) Cluster (iv) Technique to study the (d) TS faverm (V) =R % o A Wil
Analysis relationship among the N
variables in an effort to st ! T,
find a new set of eI T 791 U2 HT gel
factors, fewer in & T ‘Ef, o ik
number than the T T & e
factors are common .
among the original #a
variables
Codes : %< :
@ () (9 (9 @ () () (d
(A @ @v) @) @) (A @ @v) @) (i
B @@ (@) @v) (i) (B)y (@ () @(v) (i)
© Gv) @) @ @ © @v) @) @ ()
D) @) @ @ () (D) (v) () () (i)
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49. LetU={1,2,....., 100} be the population,  49. U={1,2,....., 100} =1 TAfR G, s 5

s be the sample of size 5 selected using 3T 1 gfacel ofifeie f58 SRSWOR
SRSWOR design and U, denote the unit ke T ITERT Ld BT AT T 3R U,
selected at rh draw. Match the following TE 1 9 SR g T Theh I Giod F@ 8
pairs e sifedl =1 Tt =hifee
. 1 ) 1
(@) PlU;=4] @ 9 (@) P[U;=4] @ 59
1 1
() P[3es] @ 9900 (b)  P[3es] ) 9900
| _ 1
(© PlU,=1U;=4] (i) 755 (€ PlU,=1U;=4] ) 759
, 5 ) 5
(d) P[U;=2, U;=5] (iv) 100 (d) P[U,=2, U;=5](iv) 100
Codes : %< :
@ (® () (d @ () (9 ()
(A) @) @) @ @ (4) @) @) @ @
(B) (i) @) @) @) (B) (@) @@ @) @
© @@ @) @ @ © @) @v) @ @)
(D) @@ @) @) 0 O) @@ @) @) @
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50. LetXberandom variable with probability ~ 50. WIfidl ¥ %o f(-) AR A HeH F(-)

density function f(-) and distribution & T X Afes® =R 9 7 | R e
function F(-). Then the hazard rate is %I h(t)= I IR foran s
defined as h(t)=

£ £
(A) FO ' | (A) F@O

f® f@®

® 1 ry ®  1T-F

E® )
< T 9 To

1 - F(t) 1 - F(t)
® T ® o

-00o0- -00o0-
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“

I 3o A T |HT : 19eT 15 fafe rfrewan 3ia : 100
Time for marking answers : 1 Hour 15 Minutes } Maximum Marks : 100
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Note :

1.  This Question Booklet contains 50 questions with details as follows-Each question carries

o

2 marks.

PART -1 - 30 Questions 1-30

PART - II (A) Mathematics Group - 20 Questions 31 - 50
OR

PART - II (B)  Statistics Group - 20 Questions 31 - 50

Part-I is compulsory. Candidate has to attempt Part-II (A) or Part-II (B).
Indicate your answers on the OMR Answer-Sheet provided.

2

3

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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