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Imstruction for the Candidates

Write your Roll Numhber in the space provided on the top of this page. Do not write anything else

on the Test Booklet except in the space provided for rough work.

This paper consists of fifly (50) multiple-choice type of questions. Al questions carry equal marks.

At the commencement of the examination, the question booklet will be given to you. In the first 5

minutes, you are requested to open the booklet and compulsorily examine it as below :

{f) Tohave access to the Question Booklet, tear off the paper seal on the edge of this
COVEr 3 Dn not aceept a booklet without sticker-seal and do not accept an
open hoo

(i) Tally the numhar of pugl;as and number of guestions in the booklet with the
information printed ¢ cover page. Faulty booklets due to pagesiquestions
missing or duplicate or not in serial order or any other discrepancy should be got
replaced immediately by a correct booklet from the invigilator within the period
of § minutes. Afterwards, neither the Question Booklet will be replaced nor any
extra time will be given.

Each item has four alternatives response marked (A), (B}, (C) and (D). You have to darken the

circle as indicated below on the correct rc'srnnm! against each item completely with Blue/Black

ball point pen as shown below. H.B. Pencil should not be used in blackening the eircle to indicate
responses on Lthe answer sheet.

Example : . @ Where (B) iz correct response,

Your responses to the sach ilem are to be indicated in the OMR Sheel provided to you only. If you
mark your response at any place other than in the circle in the OMR Sheet, it will not be evaluated.
Read instructions given inside carefully.

Rough work is to be done in the end of this booklet.

If you write your Name, Roll Number, Phone Number or put any mark on any part of
the OMH Sheet, except for the space allotted for the relevant entries, which may disclosed
your identity, or use abusive language or employ any other unfair means, such as change
of response by scratching or using white fluid, you will render yourself liable to
disqualification.

You have to return the original OMR Sheet to the invigilators at the end of the examination
compulsorily and must not carry it with you cutside the Examination Hall. You are however,
allowed to carry original gquestion booklet and duplicate copy of OMR Sheet on conclusion of
examination.

Use of any caleulator or log table ete, is prohibited.

There are no negative marks for incorrect answers,

In casze of any discrepancy found in the Eng!mh and Hindi Versions, the English Version will be
treated as final.

CARRYING AND USE OF ELECTRONICS/COMMUNICATION DEVICES IN
EXAMINATION HALL ARE NOT ALLOWED.

DO NOT OPEN THIS TEST BOOKLET UNTIL YOU ARE ASKED TO DO S0
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MATHEMATICAL SCIENCES
Paper 11
Time Allowed : 1-:- Hours) [Maximum Marks : 100

Note :— This question paper contains fifty (50) multiple choice questions. Each

question carries two (2) marks. Attempt all of them.

L. Firmware to control the low level operations of a computer is prepared

using :
{A) Miecro-aszembler (B} Meta-assembler
(C) Maero-aszembler (D) Cross-assembler

2. Present day world's fastest 500 super computers run :
(A) Microsoft window based Operating Systefn {O8)
(B) Linux based operating system
(C) Mae operating system
(D) Free BSD

3. A computer can be booted fast if it is booted from :

(A) Hard disk drive (HDD) (B) Floppy disk
(C) CD ROM drive (D) Solid-state drive (SSD)
T.B.C. : 091 T/ET—II 2
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nfurdta faar

wya-uA 11
m:p}m&i [quit ; 100
Hrz ;g YeA-Ta # v (50) wEfaweda v & | vEE v % @ (2) % § 1 |l

Y ® I sied |

1. fre = ow Ot w0 fefa 0 fag o . wdEm Rl T e e
t?

(A) e T (B) WI-HHGH
(C) ei-wHaT (D) forde-wmEa
2. adwe d g W @R 500 T FEG :
(A) wEEER favdl W oamaiie aafin faen woaEm ¥
(B) e W smaifia aifin fawew W wem §
() #F amifén fawem w 9@ @
(D) {7 BSD W =odl ¥
g, uF G w AN A W@ few oW owEw ¢ AR AW .
(A) FER-TR A W G WL (B) T fewk & 92

() CD W 2 & 52 & (D) FroEen EZEE A I HL
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4, Which one of the following is a free software package ?

(A) MAPLE

(C) MATLAB

5. The first high-level programming language developed during 1942-45 is :

(A} Basie

(C) Plankalkiil

(B) MATHEMATICA

(D) GAP

(B) Fortran

(D) Pascal

6. Which one the following functions is continuous at 0 7

- A #0
T A—
0; x=0

® fa={1"¢

fla) =+

(C)

o flx)=1

T.B.C. : 09/17/ET—II
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fre # & s gR ARdE T ¥ 7

1942-45 % 2R veell 3=9 wWom SR v e ¥ 7

(A)

TR

(C) ™Er=RE

fre & FF FER T W WA ¥ ?

(A)

(B)

(C)

o

flx) =

flz) =1

fx) =1

flx) =4

1+é&*
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7. Which one of the following is a Cauchy sequence ?

1
(A) *:1+E+é-+ ........... +-E,;:.-
B) <-1">
() -=:n1-{"1} >

(D) <logn® >

] * o 1 i3 T a
8- The B8ET1EE E[F-l-{—l} m] 18 :

n=1

(A) convergent if p > 1
(B) divergent if p = 2
(C) oscillates if p < 1

(D) convergent if p = 1

lo
9, The value of the contour integral 4’ = 23 dee:|lz-1|= 1 iy
P, (2 — 1) 2
(A) 7 (B) 0
(C) 2ni D) —m

T.B.C. : 09/1T/ET—II 6
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7. T i @ ww o wE afem g 7

(A) {1+é+1}_§+ ........... +é:~
(B) <(-1)">

() cn+{_1r}

M <log n®>

8. ME[%H-]}“ m]:
(A) v Ak p > 1
(B) #78W § A p > 2
(C) =emw aEp <1

(D) #ifvEr §afgp =1

1
o wirem wama B dmcilz-1l=5 = WH W E 2
5 (z - 17 2

(A) m (B) 0
(C) 2mi (D) - m
T.B.C. : 091TET—II 7 P.T.O.
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10. If sin® z+cos®2=1, then which one of the following statements is

true ?

(A) =sin z is bounded

(B} cos z iz bounded

{C) sin z and cos z both are unbounded

(I} sin z and cos z both are unbounded

0 1+2
11, If A= , then (I — A) (I + Ay i :
“1+% 0 -
(A) a unitary matrix (B) a Hermitian matrix

(C) a nilpotent matrix (D) an involuntary matrix

12.  Which one of the following matrices is not orthogonal ?

(213 U3 23] U3 23 23
(A) 2/3 2/3 1/3 (B) |2/3 1/13 -2/3
| /3 -2/3 2/3 23 -2/3 1/3
[cos® 0 sin 0] [2 -8 1
@ | 0o 1 o M [4 3 1
|sin® 0 cosH | -3 1 9
T.B.C. : 09/17/ET—II 8
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10. af gin®z+cos’z=1, 7@ fr § & Frm FA wR ¥ 7
(A) sin z AT ®
(B) cos z TRag ¥
(C) sin z 91 cos z Al IS ¥

(D) sin z 791 cos z SF1 WEE

0 1+2
11. A A= , M (I -A) T+ AL

-1+2i 0
(A) wF gl ameE B (B) T TR AR B
(C) = Frade= (D) TH THEwE] AEE §

12. B # S seE aEwm T8 F 2

-2/3 13 2/3) 1/3 2/3 2/3
(A |93 9/3 1/3 (B) |2/3 13 -2/3
1/3 -2/3 2!:—1_ [2"’3 -2/3 1/3
(cos® 0 sin 0] (z 5 1
(8] 0 1 0 M |4 81
|sinf 0 cos0 1-3 1 9
TB.C. : 0917/ ET—IL 9 P.T.0.
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13. - The following system of equations :

A —1x + (BA + 1)y + 2iz2 =10
(A =1k + (44 -~ 2w + (AL'+ 32 =0
2y + (3L + 1y + A -1z =0

is consistent if and only if :

A A=10

(B) A=3

(C) =003

(D) A#0andA#3

14.  If A and B are n x n matrices with the same minimal polynomial, then which

one is frue 7

(A} A is similar to B

{B) A is diagonalizable and AB = BA

(C) A is a diagonalizable if and only if B is diagonalizable
(D) B is diagonalizable and A — B is singular

T.B.C. : 091T/ET—II 10
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13. T it &
-1+ @+ 1y+2z=0
h—1x+@h—-2y++32=0
2c + (3L + 1y + 3 -1 =10
W & ot 3 weEe 3R
(A) A=0
(B) A=23
(C) A =0 #1931 3
D A=0 H%ETA 3

14, =R A @B n x n e § e swwn age WA A e See s

w7
(A) mamﬁimm
(B) A fawvitsa fe =1 @@ & a9 AB = BA

() A fEliEa fea o wwa & AR sl A afz B w1 W fEwvia B

o aFd

(D) B ® famifpa fem = wwa & 90 A — B THE =R w0

T.B.C. : 0917/ET—II 11 P.T.0.
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15.  The points (ay, by), (ag, by) and (ag, bs) are not collinear if the rank of the

a b 1
matrix |a, b, 1. is :

% b 1
(A) 3 B) 1
(€ o (D) 2

16.  From a city population, the probability of selecting (i) and NET qualified or
a Ph.D. is 7/10 (iz) a NET qualified Ph.D, is 2/5 and (iii) a NET qualified,
if a Ph.D. is already selected is 2/3. The probability of selecting a Ph.D., if

a NET qualified is already selected, is :

-1 )

(A)

=] R

(B)

1 4
() 5 (D) 5

17. A problem in Mathematics is given to three students Ram, Mohan and Abdul,

whose chances of solving it are %,% and :} respectively. The probability that

the problem will be solved if all of them try independent is :

3 29

(A) ﬁ (B) 35

b 4

{C) a3 (m 32
T.B.C. : 0917ET—II 12 -
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a b 1
fg (ay, by), (ag, by) A (ay, by) W& 7E B 4K ¥ |a, b, 1| =
a; by 1
¥
(A) 3 B 1
(© 0 (D) 2

TH vEl Ft wEEn ¥ () vF NET #ém wa i Ph.D. &t 977 %1 wfasm
7/10 ¥ (ii) T NET #%Em wra Ph.D. 9R& & 979 &t Wftsa 25 ¥ (i) &
NET a1 wra #1 74 &1 wfass wafe o6 PhD. g W 9w &, 23 31w
Ph.D. 1 T4 #I Wigwm w&fs TF NET @@ s 50 =1 I60 €, =
i

2
A 3 (B)

(C) (D)

B
| [ T

o W W W A oE T, deT ol aegm R R & Rt v W e

Hﬂﬁﬁ%mmﬂm:%_%um%taqﬁ:ﬁmﬁﬁm%mﬁ

FE W YEA FE LD W F T W 9 F wigwa w=oEn ?

' 3 29
(A) e {B) 39

5 4
(C) 39 (D) B

T.B.C. : 091T/ET—II 13 P.T.O.
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"18.  Aletter is known to have come either from TATANAGAR or from CALCUTTA.
On the envelope, only two consecute letters TA are visible. The probability

that the letter came from CALCUTTA is :

4 5
(A) i (B) i1

6 7
(C) I (D i1

19. Amit speaks truth 4 out of 5 times. A die is tossed. He reports that there

is a six. What is the probability that actually there was a six ?

@A) ®

o)

=1l

(C) (D)

o] &

20. A taxi cab company has 12 hatchbacks and 8 sedans. If 5 of these cabs are
in the workshop for repairs and hatchbacks are as likely to be in repair

as sedans then probability that 3 hatchbacks and 2 sedans are under

repair is :

(A) %g"g (B) :—g%

© 329 o =
T.B.C. : 09/17/ET—II 14
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18, wH T4 # a7 # Fwa g IHEd 8 6 A W @ TATANAGAR & ar@n & @
CALCUTTA & | 73 T #ae 2 st st TA feané v @ 3 & 71 % CALCUTTA

A ol 8 W wigEm F= w2

4 5]
(A) 11 (B) 11
6 7
.G 11 m 11

19, fga 58 @ 4 97 w9 Fe ¥ uw wwm v o e st 3w 6 s

%) R T OrE H 6 oW S@ W I WiEasW ¥R ?

o

(B)

caf =

(A)

E=ll=

4
(C) g . (D)

90. UF Wil @ FT & W 19 9 ofw 8 ==t =i &) g A 5 W wwen #
maigﬂﬂimﬁﬁftaﬂﬁ%wﬁﬁﬁﬂﬁmﬂﬁwﬁﬁmﬁ

ﬁ!ﬁmaﬁwmﬁﬁmﬁﬁﬁ:mﬁﬂmﬁﬁﬂéﬂaﬂnzwi?

385 280
(A) 5g9 - (B} 389
285 281
© 569 P 969

T.B.C. : 081TET-II 15 T,
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21, Let fix) be the objective function of LPP, then which one of the following

1= true 7
(A) max fix) = — min [-flx))
(B) max flx} = — min {fl—x)}

(C) max fix) = — min {flx))
(D) max flx) = — min {-f-x)|

22, The LPP :

Z = 4:!:1 o 3—"2
Subject to :
Xy — Xg = =1

Xy + X5 0

X, %20
has :
(A} a feasible solution (B) an optimal solution
(C) a bounded solution (D) no solution
T.B.C. : 09/1T/ET—II 16
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21. WA f& fedl W dmfim e 1 9w e e B fe 8 # wea @

® 2

(A) max fix) = - min {—flx)]

(B) max flx) = — min {f{—x))

(C) max flx) = - min {fx)}

(D) max flx) = = min |(—f-x))
22, e W s

Max.

Z = 4I1 4 312

X — %9 < -1
-xy + X5 < 0
X, % 2 0
& fog
(A) ®% =maed W T ¥
(C) uw* uiag v

TB.C. : 0917/ET-II

(B) UF 79 A ©
(D) #E ¥a 78 ¥

17

P.T.O.
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23. The linear programming problem :
Max Z = 2x + 3y
Subject to :
x—-—y =2
X +y>4
% ¥y =0
(A) has bounded sclution
(B) has unbounded solution
(C) has no solution
(D) has infeasible solution
24.  Which one of the following is not correct ?
(A) The set X = {(x;, x,): x{ + af = 1} is convex
(B) The int.erj-se-eﬁun of two convex sets is also convex
(C) A hyperplane is a convex set

(D) The set of feasible solution to a LPP iz a closed convex set

T.B.C. : 09NT/ET—II 18
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23 =g umiom wEEn

(A)
(B)
©

)

Max Z = 2x + 3y

xr—-yv<2

w1 Idfiag g faem
F FE FA TE e
w1 W e B TG oW

949, P AdasTwaaad@t ?

(A)

(B)

T X = {(xy, x,) ;%) +x5 21) 39 ®

T TOE wEEdl W Wheek Wt Iwe g ¥

(C) ww wifoae U% 30 HH=E B0 €
(D) U Y@t dfin wwen (LPP) & avdt =geed gel #1 T UF 95 I9d
=T B ¥
T.B.C. : 0917ET—I1 19 P.T.O.
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25. A, basic solution to the system :
AX = B
is degenerate if
(A) at least one of the basic variables vanishes
(B) exactly one of the basic variables vanishes
(C) at most one of the basic variables vanishes

(D) at least two basic variables vanishes
26. Le e
; t 5, = (-1) - Let

* = lim sup s,, S; =lim inf S,

then :
(A) S* = 8¢ =1

(B) 8*

]
n
#*

i

I
-

(C} 8* =1, Sa = -1

(D) S*, S are undefined

T.B.C. : 09/17/ET—II 20
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25. THE @9 AX = B %1 dfes w@ aewdt @m oafy .
(A) #9459 uF dfas = g9 @ 9@
(B) UF ol 9w uw s - oy @ @
(€ #fF | afus & Hfas = g3 & 9@

(D) & | %9 T Hfes N = @ el
1
26. ®r R S, = (-1 [1"';;} T

*=}i_1P sups,, S.= ]1'._5',:[1“i.l':ifS,T

(A) S*=8e=1
(B) 8* = 84 = -1
(C) 8*=1,8:=-1
m) s*,snﬁmﬁal?ﬁt

T.B.C. : D817T/ET—IL 21 P.T.O.
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Or

The density function flx) corresponding to the characteristic function ¢

defined as :
1-|¢| for|t|<1
o(t) =
0 for|t]|>1
is :
l1-cosx lmx
(A) _—xg {B) m—
1-cosx cos x - 1
(C) e (I z
27. The cantor set :
(A) is open {(B) is countable
(C) is perfect (D} not compact
Or

A continuous random variable has a probability density function

flx) = kx? e*; x > 0, then its variance is :

(A) 1 (B) 2
(C) 3 o 4
T.B.C. : 09/17T/ET—II 22
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Serar
afifss e ¢ F F{FY TE A fle) TN OEW AR

1-|t] =g |et]<1

i) =
0 afE|els1
1-coax 1 cos x
(A) e {B}E 22
1-
(€ —— gy smEsd
X
27, w= HY=
(A) ge # (B) o &
(C) =99 & (D) wfen =@ %
IFgar

TF Gad ARTeE W E Wi WA R flx) = ke e x > 0 §1 THE TR
a8 7

(A) 1 (B) 2
) 3 m 4
TRB.C. : 09A17/ET—II 23 P.T.O.

Wote 1The Information Provided here is only for Refersnce.It may vary the original.



Wwww.rrbrecruitment.co.in

28. Which one of the functions is uniformly continuous ?

1
(A) < on [0, 1] (B) sin x2 on [0, <]
(C) x2 on [-1, 1] ' (D) x2 on [0, ==]

Or

Variance of the Beta distribution is :

oL af
©) o8 @y =StP

(a+PP (x+p+1) a+p+1

29, The Dirichlet function :
1, when x is irrational
flx) =
-1, when x is rational
is :
(A) continuous at every point
(B) discontinuous at every point
(C) differentiable when x > 0

(D) continuous at every point but not differentiable

T.B.C. : 09/17/ET—I1 24
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28. = # @ ®w@ wen wEeE v b o

(A) & [0, 1] W (B) U@ [0, ] T gin x2

B

(C) == [-1, 1] 9% x2 (D) = [0, =] T 22
3rerar

Atz fam w1 oy g % 2

=]
5

@A) 5P ® @+ p*
af o+f
(© (e+P? (a+p+1) D FT3F+1

29. fefms wom .

1, 99 x U Fqfem v &
filx)=
-1, 74 x ww oftim dEm ¥

(A) vk fag W ¥

(B) v fag w1 smgma &

(C) x>0 % &8 smwertg ¥

(D) v fag W woa & ofT smwedg T ¥

T.B.C. : 09/1T/ET—11 25 P10,
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Or

The joint pdf of a two-dimensional random variable (x, y) is given

by :

f{x,y}=xy2+§,ﬁ:;x52, D<y<l.

The value of P(x + y < 1) is :

&) 55
B
© 37
™ 5

30. Which one of the following statements is not correct ?
(A) Every continuous function is R-integrable
(B) A monotonic function on [a, b] is R-integral

(C) A bounded function f having finite number of discontinuous on [a, &1,

is R-integrable on la, b]

(D) If |f| is R-integrable, the f is R-integrable

T.B.C. : 099NT/ET—-11 26
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HeErEr

o s wRfes o (x, y) = W99 witem o9 wed £ 58 SR SR
%

2
flr, ) =2 + 5, 0<x<2,0 y51,

Pix + y < 1) F1 5F & g ?
53
480

13
480

(A)

(B)

19
24
1

™ 3

(C)

3. = # A 99 % w9 v T R 2
(A) WEF Ta FeW, F0E [a, b] W RuAEea ¥
(B) T #@ WeH, 30 [a, b] W R-Ewag &

(C) % 7% Fer f 90 5 o=a0m [q, b] & 70 fagall W mmm ¥, sww

l@, b] W R-FAERerg &
(D) R |f|, R wweera & 74 /ot R-wamemea §

T.B.C. : 0917/ET—II 27 P.T.O.
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Or

Which one of the following variance relations for random variables X and

Y is not true ?

(A) Var(X) = EX?) — (EX)?

(B) VarlaX + b) = a® Var(X)

(C) Var{eX + bY) = a® Var(X) + b2 Var(Y)

(D) VarX) = [EX))? - EX?

1

=% then :

3l ¥ fe)=;—3

(A) f has an essential singularity at z = 0
(B) f has an removable singularity at z = 3
(C) f has an essential singularity at z = 3
(I fhas a pole at 2 = 3

Or

The coefficient of Skewness for the Poisson distribution is :

1
(A) 3 (B) &
1 1
© Iz _ (D) 3+ T
T.B.C. : 09/17/ET—I1 28
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Feran
mgfes =il X o9 Y & w900 ® S Hew wd A9 & 2
(A) Var(X) = EX? - (EX)?

(B) Var(aX + b) = a® Var(X)

(C) Var(@X + bY) = a® Var(X) + »% Var(Y)

(D) Var(X) = [EX)? - EX?

1 5
5 € i

31. AR fla)=—=
(A) z=0 W f% sfEd gFea §
(B) z =8 W fF WA 95 wwem &
(€) 2 =3 W[ # afad wam §
D z=3Wfw y@ ¥

e

i famm ® w=gae nE @ A ?

1
{A) x (B A
1 1
() 7 Dy 3+ Ny
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32, Harmonic conjugate of the function u(x, y) = 2x + y* - 3x%y is :
(A) 2y+80%+2"+k
(B) 2y-8xn+x*+k
(C) y-38n’+2x"+k
D) 2y-xy*-2x"+k
Or
A doctor is to visit a patient. From the past experience, it is known that the
probabilities that he will come by train, bus, scooter or car are respectively
%'%’Tlﬁ and %- The probabilities that he will get late are -1-.% and %
if he comes by train, bus and scooter respectively. If he comes by car, then
he will not be late. When he arrives, he is late. The probability that he came
by train is :
@ o0 ® 3
© 2 ™ 1
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