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MATHEMATICAL SCIENCES
Paper II
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.

y B Firmware to control the low level operations of a computer is prepared
using :
(A) Micro-assembler (B) Meta-assembler
(C) Macro-assembler (D) Cross-assembler

2. Present day world’s fastest 500 super computers run :

(A) Microsoft window based dperating System (OS)
(B) Linux based operating system
(C) Mac 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)
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4. Which one of the following is a free software package ?
(A) MAPLE (B) MATHEMATICA
(C) MATLAB (D) GAP

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

(A) Basic (B) Fortran
(C) Plankalkiil (D) Pascal
6. Which one the following functions is continuous at 0 ?

x
(A) f(x)= 1+el/x,x¢0
0; x=0
1/
€ s %#0
®) f={1"¢
0; x=0
| s ;s x#0
(C) f(x) i 1+ 8llz ’
0; =)
( el _ ol
s x#0
(D) I"(x)=<eu=r v
0; x=0
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7. Which one of the following is a Cauchy sequence ?

1 1 1
(A) <1+E+E+ ........... +E>
B) <-1*>
(©) <n+(“i)n>

(D) <log n®>

| a1 . .
8. The series Z(F+(—1) e +2)) 18 :

n=1

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

(D) convergent if p = 1

log = 1
9. The value of the contour integral fﬁ B gdze:|lz-1|= 5 is :
C (Z — 1)
(A) 7 B) 0
(C) 2m D) - m

T.B.C. : 09/17/ET—II 6
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10. If sin® z+cos’z=1, then which one of the following statements is

true ?

(A) sin z is bounded

(B) c¢os z is bounded

(C) sin z and cos z both are unbounded

(D) sin z and cos z both are unbounded

0 1+2i
11. If A= , then (I — A) (I + A1 s :

-1+2i 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 ?

-92/3 1/3 2/3 (1/3 2/3  2/3 ]
A |93 23 131 (B) |2/3 1/3 -2/3
| /3 -2/3 2/3] [2/3 -2/3 13 |
(cos® 0 sin @] (2 -8 1]
(C) 0 1 0 D |4 3.1
sin® 0 cos 0] -3 1 9

T.B.C. : 09/17/ET—II 8



10. 3fg
(A)
(B)
(C)

(D)

11. gfg

(A)

(©)

sin? z + cosz =1, 78 fr= H § =@ %99 €A ¢ ?
sin z ufEg %

cos z UREE

sin z 991 cos z THI JUfES ¥

sin z T4 cos z THI IREZ ¥

0 1+2: ,
A= @8 (I - AT+ AT

-1+2i 0
T gl e ® (B) UF TR 3R ¥
T free= (D) TF TEmE SE ¥

12. = § S otegg TEERvE TEél 8 2

"92/3 13 2/3] [1/3 2/3 2/3]
(A) 2/3 2/3 1/3 B) [(2/3 1/3 -2/3
- 1
| 1/3 -2/3 2/3 | | 2/3 -2/3 /3 |
(cos® 0 sin 0] (2 =8 1]
(C) 0 1 0 (D) 4 31
sin® 0 cos 0] -3 1 9|
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13. - The following system of equations :
(A—1x + @Bh+ 1)y +22z2=0
(A=1x + (4L -2y + A+ 32 =0
2¢c + BA + 1)y + 3A — 1)z = 0

is consistent if and only if :

(A) A =0

(B) A

]
oo

(C) A=0or3
D) & #0andA#3

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

one is true ?

(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. : 09/17/ET—II 10



13. ﬁmnﬁmmaa
A—=1x+@r+1)y+22=0
O —1x + @r -2y +(A+8z=0
2¢ + 3L + 1)y + 3 - 1)z =0
e ¢ afe IR wew AR
A A=0
B) A=3
(C) A =0 ¥ 3
D) A#0 A9 A 23

14 afe A SR B n x n 3egE £ e otevaw 9gwe A § @ B w5

qTE T ?
(A) ToTE A ¥SJE B & WHEY T
B) A fa@viiFa fear 1 a1 ¥ @1 AB = BA

©) A F fawviga fra o1 wwa & Ak olR dow AR B w1 of fawviiga fawm

S GEA

D) B 1 fawifga fem 1 hal & 9 A — B THA ISR B
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15.  The points (ay, by), (ag, by) and (ag, b3) are not collinear if the rank of the

(@ b 1)

matrix |a, b, 1| is :

\d3 b, 1)
‘A) 3 ®B) 1
©) 0 f D) 2

16.  From a city population, the probability of selecting (i) and NET qualified or
a Ph.D. is 7/10 (ii) 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 :

ol no
o o

(A) (B)

()

D] =
)

(D)

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

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

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

L B , 29
“ = B @

5 4
©) 35 ; (D) 39

T.B.C. : 09/17/ET—II 12 -



(@, b 1)
15. ﬁ% (al, bl)’ (02, b2) Gz .(0«3, b3) Fﬁ'@'ﬁl qﬁ % qﬁ m ay b2 1 ﬁ

a3 by 1)

Hfe §
(A) 3 3B) 1
(C) 0 D) 2

16. TF TR &I &SN ¥ (i) T NET @@ Wra 9ar Ph.D. & G791 &1 wifasan
7/10 ¥ (ii) ©F NET 3@al e Ph.D. ¥UR&% & g3 &t WiHHar 2/5 ¥ (i)
NET 3@ WIa $1 971 & Wig&ar Jafek O Ph.D. TN o1 9F €, 2/3 &1 &
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2 3
(A) 3 (B) 5
1 4
()] 3 (D) 5

17. o =1 T 99 |9 SE W, Hed iR oge w3 ™ ¥ et v @t oz@
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T.B.C. : 09/17/ET—II 13 P10



'18. A letter 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 5= (B). ==
6 | 7

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 ?

enl

(B)

CO| -t

(A)

©o|

4 ;
(C) 9 | (D)

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 :

: 385 280

(A) 969 (B) 969
285 281

(C) 969 (D) 969

T.B.C. : 09/17/ET—II 14
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CALCUTTA ¥ | 93 W Fa 31 s 21e’ TA feem 98 @@ @t 9 & CALCUTTA

QA M B & wimwar =0 2 ?

4 5

(A) 1 (B) i1
6 7

- (C) 11 (D) 11

19. mﬁa5ﬁ@4mwm%lww%wﬁﬂaﬁaﬁm%6m

%) R W gRad § 6 PN 39 Wid I Wiasd Y ?

Lol =
ot o~

(A) (B)

el

i :
(C) 9 . : (D)

90. TUF SR by T & IH 19 Bt oiR 8 9St w1 ¥ 3 q 5 wR wEwnenr #
wowa ¥ T #) AR 99 wW R T A R E EWE a¢ AR F aUR @

A =q @@ & wfaEs o i wowa § TR wd H 3 9 iR 2 W ¥ ?

385 280
A 969 W 969
285 281
© 369 D 389
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"21.  Let fix) be the objective function of LPP, then which one of the following

is true ?
(A) max fix) = — min {-flx)}
(B) max flx) = — min {fl-x)}
(C) max flx) = — min {flx)}
(D) max flx) = — min {-f—=x)}
22. The LPP :

Max.

Z = 4x; + 3xy
Subject to :

X — X9 < =1

X1 + %9 < 0

Xy X9 > 0
has :
(A) a feasible solution " (B) an optimal solution
(C) a bounded solution (D) no scl>lution

T.B.C. : 09/17T/ET—II 16



21. = fo foddt Yetm dwfin soen @ R wed Ax) & e d ¥ S w@

g 2

(A) max fix) = — min {-Ax)}

(B) max flx) = — min {f-x)}

(C) max fix) = — min {fix)}

(D) max fix) = — min {-f—x)}
22. @@ gmnfun wHeE

Max.

Xy — Xg.< =1
-x; + %9 < 0
Xy, X9 2 0
% forg
(A) ®E oreed ' T R

(C) = UfEg & ®

T.B.C. : 09/17/ET—II
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23. The linear programming problem :
Max Z = 2x + 3y

Subject to :

(A) has bounded solution
(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;, 25) 2 xf - x.g > 1} is convex
(B) The intersection of two convex sets is also convex
(C) A hyperplane is a convex set

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

T.B.C. : 09/17/ET—II 18



23. @ W g

Max Z = 2x + 3y

(A) =1 uRag &a faam
~(B) w1 sufEg &a e

(C) w1 & T T& M

24. fm= & F <y 9w A& ¥ 2
(A) I X = {(x, %) : 22 +x2 21} 394 &
(B) < IWa WAl & Wiowg sft SWe o ¥
(C) T JAfiae Th Sud HHeAT Bl ©

(D) T& WA Wi g9 (LPP) & 9t =5derd gail o1 99=ad U% &g 3ud
Y= o
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25. A basic solution to the system :
AX = B
is degenerate if
(A) at least one of thé 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
: n |1+ ~]; .
26. Let 'S, = (-1) . Let

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

n—eo n-3o

then :
A) S* =S =1
(B) S* = Si = ~-1

(C) S* =1, S = -1

(D) 8%, Si are undefined

T.B.C. : 09/17/ET—I1I 20



25. .wﬁm?i':rAX=Baﬂﬂ1ﬁ$€aW%T’ﬁ‘éTﬂﬂfi’:
(A) &9 ¥ %9 T Hifew W YA A I
(B) T 3R Pua T Hfew W YI A 9
(C) #fus A afys & HAifas W = @ 9

(D) FH ¥ F9 3 Hifds =/ T A T
1
26. #M &S, = (1) [1+;]-m=ﬁ

S*=lim sup 5,, Sy =liminf S,
N~y n—ee

GE|

(A) S*=S8:=1
(B) S* = 8¢ = -1
(C) S* =1, S« =-1

(D) S*, S, uftaifog =& %

T.B.C. : 09/17T/ET—II 21 P.T.L0.



Or

The density function flx) corresponding to the characteristic function 0

defined as :
1-|t| for|t|<1
o) =
0 for|t|>1
is :
1-cosx 1 cosx
(A) 2 B) 7 2
1-cosx -
©C) —p= D) cosx—1
x T
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 D) 4

T.B.C. : 09/17/ET—II 22



! 27.

HYIAr

T FoH ¢ F ITEY T o fx) FN e AR

1-|t] 3fg|t|<1
ot) =
0 =f|t|>1
1-cosx lcosx
(A) 2 (B)' T 22
1- . =
(©) 0023-"5 (D) cosx -1
X n
F= GY=ET
(A) e (B) THE
(C) 399 % (D) gfsa & &

HIar

TF Taq FRTes® W A Wil 99 Fod flv) = ka2 e x > 0 ¥ IHE FEO
e B 2 |

(A) 1 B) 2

(C) 3 D) 4
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'28.  Which one of the functions is uniformly continuous ?

(A) < on [0, 1] (B) sin x° on [0, o]
(C) x2 on [-1, 1] (D) x2 on [0, o)
Or
Variance of the Beta distribution is :
o of
(&) 5+ B) ot p?
of o+ B
(©) (o +PB) (o + B + 1) ™) o+p+1

29. The Dirichlet function :

1, when x is irrational
f(x) =
, -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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(A) s [0, 1] W % (B) SRRIE [0, o] W sin 22

(©) = & [-1, 1] | x2 (D) 3R [0, ] T x2

Haqar

o off
® 33 B G+ py
(84
©) : . —aB

(e+B2(@+B+1) a+pf+1

29. fefes we

1, 519 x & 9oy o= ¥
flx) =
-1, 99 x TF qftig gem ¥
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Or

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

by :

x2

5 0<x<2 0<y<l.

flx, y) = xy* +

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

@
B
© 3
® 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 [, &),
is R-integrable on [a, b]
(D) If |f] is R-integrable, the f is R-integrable

T.B.C. : 09/17/ET—I1 26
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flr,y)=xy® +% 0<x<2,0<y<1.

Plx +y < 1) & 99 31 8m 2

53
480

13
480

19
24

1
(D) 1

(A)
(B)

(C)

30, =1 ¥ @ 99 ©F %99 99 TE & ?
(A) Y% §ad e, 30d [a, b] W R-UNHAT ¥
(B) TH &F WeH, I [a, b] W R-GoEeg ¥

(C) T 95 %ol £ 9 fF =0 o, b] & F0 fagell | omgad ¥, s

la, b] W R-GHEHTHIT &
(D) 3 |f|, R 9uherE € @9 f ot R-gOseg &
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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) Var(@X + b) = a® Var(X)

(C) Var(@X + bY) = a? Var(X) + b2 Var(Y)

(D) VarX) = [EX)]2 - EX?]

1

31. If f(2)= e*3 then :

z2—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
(D) fhas a pole at z = 3

Or

The coefficient of Skewness for the Poisson distribution is :

(A) (B) A

3
A

j D 3+-1—
(C) (D) Y

-

T.B.C. : 09/17/ET—II 28



HY4ar
agfess o X a0 Y & W0 & SE9 g6y g T8 ¢ 2
(A) Var(X) = EX?) - (EX))?
(B) Var(@X + b) = a2 Var(X)
(C) Var(@X + bY) = a? Var(X) + b2 Var(Y)

(D) VarX) = [EX))2 - E[X2]

31. 3R /’(z)=z_3e-’—is TR
(A) z =0 R f= sfqad wHem ®
B) z =8 W f H &&H g THA §
(C) 2z =38 W f & AfEd o ¥

M) z=3WfHF Yd ¥
Fgar

Sl fame &1 WAy qone w2

(A) (B) A

1
A
1 1

- (O) Y D) 3+T)—:
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32.

Harmonic conjugate of the function u(x, y) = 2x + y* — 8x%y is :
(A) 2y +3xy® +2° + k
B) 2y-3xy* +x*+%
(C) y-8xy*+2x*+2
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

3

10° l l and 1

1 ¥ 2 AT x
510 and —. The probabilities that he will get late are 2’3 19

5

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 :
@ 0 ®
2
3
(C) 50 D) 1

T.B.C. : 09/17/ET—II 30



32.

e u(x, y) = 2x + y° - 3x%y m Fi~le # % 7
(A) 2y+3xy*+x°+k
(B) 2y-3xy*+x° +k
(C) y-3xy*+22° + &
D 2y-xy>-2x+k
FHYgar

wF fafrcas T A0S ® U S ¥ foed emydl § v v B e fafecs #

¥, 99, T AYAT FR F 3 HI WA HH: 3,

1 2
1 —ﬁ(g%la,w

2
5'10

0
o @R Q4 o W faora 2 @ wifgewand e %,%aw% £ s R
Y om W F focia 7@ o fafrcgs o facis ¥ od= ¥ @ 39 91 F Wi

¥ ¥ fFosEd 9 @ aw e 2

1

(A) O (B) )
3

(C) 50 D 1

T.B.C. : 09/17/ET—II 31 = PRI,



up 216 times, then which one

Coin is unbiased

(D) Variane is 100

Tie?

33. The function fix) = x — 2ay + i(bx — cy) is analytic if :
(A) b =2a,c¢c=-1 (B) b
(C). ¢=2b,a=-1 D) a

Or
If a coin is tossed 400 times and head turn
of the following is not true ?
(A) Coin is biased (B)
(C) Standard deviation is 10
34. The value of contour integral :
f dz
le e
where C is the unit circle {z : |z| = 1} is :
(A) 2 mie (B) 2
(C) mie D) 0
T.B.C. : 09/17/ET—II 32



33.

Tl fix) = x — 2ay + ilbx — cy) Tavds g afg .

(A) b =2a,c=-1 B) b=2,a=-1

(C) ¢e=2b,a=-1 D) a=be=1
AYAr

& 9 F1 400 9I” Soen T 3R 216 IR &2 o4, 99 # S FYF 9™

fm‘f%?
(A) foeen uefim & (B) o frovefa ®
(C) weA fa=em 10 & | (D) WM 100 ¥
[Heg 9HEd

J-dz

s

Sl C=1{z: |2z] = 1) T 3&E g4 &, %1 AA BT :
(A) 2 mie (B) 2 mie?

(C) mie , D) 0
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Or

Moment generating function for Cauchy distribution :

2a 7 cos wx
(A) is (g + pe')" B) is _([ g azdx
(C) is efaw (D) does not exist

35. The image of the half plane x + ¥ > 0 under the bilinear transformation

w=(z-1/Nz+1i) is :

Ay |w] <1 (B) Iu.)|'> 1

(C) Re(w) > 0 (D) Imw) > 0
Or

If the probability that a child is a boy is p, where 0 < p < 1, then the expected

number of boys in a family with n children, given that there is at least one

boy, is :
np p
(A) 1-¢° (B) 1-4"
np p
" D n
(C) p—q (D) p—

T.B.C. : 09/17/ET—II : 34




Fet fomo &1 gi= SRfEn wed

2a T cos wx
t — | ———dx
(A) (g + pe')* B )i ®

(C) et % ' D) 3fga o 78 ®

35. -6 x +y > 0 B G TR w=(-D/Nz+i) % U T WH

A ?
A |w| <1 B) |w| >1
(C) Re(w) >0 D) Imw) > 0

Agqar

f uw WOH B qF B9 H WiEwd p ¥, ' 0 < p < 1 @ R ufar # sl
n Gt ¥, T # v F=n Al seafe g% 99 @ fF wam g ¥ 2

np ‘

B T B 1_
np

(C) n (D) ~ n

P-q P—q
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36. If G is an infinite cyclic group, then Aut(G) is isomorphic to :

(A)

(B)

(C)

(D)

Some infinite group

The ad&itive group of integers
The finite cyclic group of order 4
The finite cyclic group of order 2

Or

Let T be an unbiased estimator for 0 V(T) > 0. Then :

(A)

(B)

(©)

(D)

T is unbiased estimator of 62
T2 is unbiased estimator of 62
T2 is unbiased estimator of 0°

T2 is biased estimator of 62

37.  Which one of the following is not true ?

(A)

(B)

(©)

(D)

The group Sg is not a simple group
If Z is the centre of a group G such that G |Z is cyclic, then G is abelian
Every quotient group of a cyclic group is cyclic

If H is a subgroup of G such that G|H is a finite group, then G is also

finite
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36. R G uF vfif =@ w9F § A Aut(Q) fFud wghie dm 2
(A) Tl smofifid oqE =
(B) quisi & drmews w9 &
(C) 4 EFdl o1 =hid & &
(D) 2 EFEl A =HE W B
rerar
a f& T o feaw ke 0 V(T) > 0 & fod &1 @9 -
(A) T, 0% & fou Froam srees @
(B) T? 0% fau fouy e ©
(€) T2 0® % foau froua Mo
D) T2 0% faq wafm sm=ers @
37. fm d } sw w9 T ¥ ?
(A) T S TF WA T T ©
(B) aft Z fdt g G %1 35 ¥ 3R G|Z %19 ¥ @ G smafera am
(C) Tt g O & 9 SIThRA §HE TFE 2§

(D) 3t H 998 G 1 ®iE SU99E ¢ 3R G|H & fifiga w95 § @ G o ofifya
s | .
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38.

(C) 2 D) 3

Or

The kurtosis of the normal curve having density function -
1 2
fx) s —e*"2 “cocyx<cow
V2n

18 3

Aa) 0 B) 1

Let F be the field of Z3 of integers modulo 3. Consider the quotient ring

F(x)

R X 2
<x2+1> where <

+ 1> is the ideal generated by fx)=x*+1. R id

a field because :

(A) R is a quotient of an integral domain
(B) F = Zg is a finite ﬁeld

(C) %% + 1 has no zeros in Zs

(D) <flx)> is a principal ideal
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W WO 9% F Fenaw F gm See uTE wer
e s PV o mai gy
Ja2n
.%:
(A) 0O (B) 1
) 2 (D) 3

38, W f% F, 3 % Wi Qe @ 89 Zy ¥l 9l R=—r0—, T <2 4 1>

<x*+1>

B flo)=x%+1 § W@ sRd ¥R W & oW oHEifE
(A) R TF o ST H TR 9o @

(B) F = Z; & uwifm 49 ¢

(€) x2+‘1amz3ﬁ‘ﬂé.qug1%

@) <flx)> T 9uA Ry R
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Or

For t-distribution with n degree of freedom, mean deviation about mean

1s :

s/; n-1 \/; n;1
() -l 2 B)
Jiln V|5
s a5
yn |5 s i

39. Let R be a ring and Rlx] the set of polynomials over R. Which one is not

true ?

(A) Rlx] is a ring with usual addition and multiplication

(B) R is a field then Rlx] is a field

(C) R is a field then R[x] is an integral domain

(D) R is an integral domain then Rlx] is an integral domain
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S]]

n I S g ¢-faoo $ fou, oem & 9y wen fa=es @ g ?

‘/;;ln—l \/;n_z‘l
(A) B (B)
Jr In n—g—

i |- a2

1 2 2
C (D) -
° &k AB

39. #MT R T 9a% © 2R Rlx], R & SR a9 9gual &1 99==3 ¢ fm § | $=

FIT T TE ¥ ?

(A) vafad M aon ToF % 99 Rlx] T 999 §
(B) RTH &5 @ @ Rlx] *ft &% &m

(©) R@maéRulumT#ﬁwwm

M) R % Yol & A9 & @ Rlx] off qoiesl &1 @9 8

T.B.C. : 09/17/ET—II 41 P.T.O.



If x; and %, are two independent y2-variates with ny and ny degree of freedom.

; X1 .
respectively, then e

X2
n n '
@A) B (%‘,—2‘2‘} variate (B) B (3‘ %‘) variate
©) x (%) variate M) %*(myn,) variate

21 4

40. The Jordan canonical form of |0 2 -1 is :

00 3
2 0/Q] 8 1407
a) |0 20 @) [0 20
0 0 3] 0 0 3]
(2 0 0] 21 0]
© |120 | D |02 -1
IR 00 3
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A yy T xp A TaA 2R Fomat @ w Ffe FRE A o0y T o0y €

W@ o

(A) ﬁl(%— %)m%' ®) 62(321- %—)w%

(©) x(—"ﬂw% D) $P(nny) T %
it &

40. E [0 2 -1| F e FACHEA T FN Y ?

00 3]

(2 0 0] (2 1.9
a |020 B |020

0 0 3] [0 0 3]

2 0 0] 2 1 07
) (120 m |02 -1

0 0 3] 00 3|
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Or

At a railway station, only one train is handled at a time. The railway yard
i's suﬁ'if:ient only for two trains to wait while other is given signal to leave
the station. Trains arrive at the station at an average rate of 6 per hour
and the railway station can handle them on an average of 12 per hour.

Assuming Poisson arrivals and exponential service distribution, the average

-

waiting time of a new train coming to the yard is :
(A) 3 minutes (B) 3.8 minutes
(C) 3.11 minutes : (D) 4.00 minutes

41.  What is the least square approximation of x by a trigonometric polynomial

of order A2 or less :

(A) m-2sin x —sin 2x
(B) 1-2sin x - 3sin 2x
(C) =m-2sin x + sin 2x

(D) =+ 2sin x - sin 2x
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HIAT

TH 4 W a1 § TF 24 W& &9 fF o gFa 21 @ o€ § o 9597
w3 el e w WA § WA A w2 A @ 9w e e
W@ W@ A R W Emied 6 e ufd 5 # ofwga ) N ududt ¥ weie oa
©yA 12 M 9T w9 due gEwa g 9l faam $ fewm 9 2 @ s aen
iR e ¥ 3 @ TEREE W A g A ¥ o At 7 3 @ fe ol

wden w1 fopan g 2
(A) 38 fae | (B) 3.8 e
(C) 3.11 fie (D) 4.00 A2
41. me%ﬁqﬁvﬁﬁéﬁﬁmﬁmhmmwaﬁmaﬁz
(A) m-2sin x - sin 2x
(B) 1-2sin x— 3sin 2x
(C) m-2sin x + sin 2x
(D) m+2sin x - sin 2x
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Or

A bag contains defective items, the exact number being not known. A large
sample of 100 items from the bag has 10 defective items, then the 95% con-

fidence limits for the prdportion of defective items in the bag are :
(A) 0.1588, 0.0412
(B) 0.1500, 0.1412
(C) 0.1525, 0.2312
(D) 0.1424, 0.2314

42. The matrix of the projection of R3 onto xy-plane is :

100 010
a4 (010 @ (100
001 001
100 110
© |010 | @ [110
000 001
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= 3 # % eyl o ¢ fow W@ §Em 9| @ 1 100 SIS H TH A

T 9@ A forn e fored 10 Ryl awg ¥, @@ 9 # Ffeql axgel & wgE

#1 FHweg fafe 71 & 2
(A) 0.1588, 0.0412
(B) 0.1500, 0.1412
(C) 0.1525, 0.2312
(D) 0.1424, 0.2314

42. RS F xy-gHaA W YNT FH A N T ?

100 010
(a) [010 ® |100
001 001
100 110
© (010 @ [110
000 001
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Or

The average number of days survived by mice inoculated by 5 different viruses

of the along with the standard deviation and number of mice involve is given

below :

Viruse No. of Average - D
Type- Mice No. of days

A 10 10.9 12.72

B 6 13.5 5.96

C 8 115 3.24

D 11 11.2 5.65

E 5 15.4 3.64

What is the value of error S.S. ?

(A) 242181

(B) 5812.92

(C) 2332.49

(D) 8237.73

T.B.C. : 09/17/ET—II 48



gdar

v 5 = ywr & fauei @ 5@ $ sk § ufaw ww s ¥ A= =73
el § & faumy yenfa & fou 928 =1 gem, 3 o= Y & ofma f§9 el

e famem @ §1 Ffe =it &1 9m (BESS) fwam dm 2

E Bt el @t sfta fe= i =t i

& URT TEAr AT o

A 10 10.9 12.72

B 6 135 5.96

C 8 11.5 . 3.24

D 11 11.2 5.65

E 5 - 154 | 3.64
(A) 2421.81
(B) 5812.92
(C) 2332.49
(D) 8237.73
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1 4

43. If Cayley-Hamilton theorem, is verified for the matrix A =l:
‘ : 2 3

} , then the

linear form of the polynomial A® — 4A% — 7A3 & 11A2 — A — 101 is :
(A) A+5i (B) éA+5I
© A +2I | D) 3A + 51

Or

' -
In the context of simple random sampling without replacement, consider the

following statements :

(@) The sample mean is an unbiased estimate of the population mean
() The sample mean is an biaged estimate of the p0pulatiop mean
then :

(A) Only (a) is true

(B) Only (b) is true

(C) Both (a) and (b) are true

(D) Neither (a) nor (b) true
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1 4

43. HI%WA{
2 3

J%‘é—%ﬁmﬂvﬁuﬁmm%aﬁmﬁ—m‘*—
7A% + 11A% - A — 101 %1 W™ &9 F0 &0 ?
(A) A + 51 (B) 2A + 51
(C) A+ 21 (D) 3A + 51
sreraT
o wfaeae & WuRw agise® T 999 % H9Y § &99 (A) 3R (B) 39 UER
g :
(@ T &1 9eq, SHEEA B W Hw ey emwesw ¥
®) TN T WA, SEEEN T # Ueid wed A §
e
(A) *Td (@) T ©
(B) #ad (b) §A ©

(C) (a) T4 (b) SFI §A T

M F@ TIETTEH G ITITE
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44.  For the differential equation :

d’y  dy
52—+2£+y—0

with boundary conditions y(0) = 1, y(1) = (_), then value of y(2) is :

A) -1 (B) o2

o L 4

( ) ez (D) ez
- Or

Coefficient-of correlation is not affected by change of :

(A) origih but not scale

(B) scale but not origin

(C) origin as well as scale in only one of the variables

(D) origin as well as scale in neither or both the variables

45. The solution of differential equation (3xy + yz)dx + (2 + xy)dy = 0,

y1) =1 is:
A) £*y*2x+y)=3 B) x%y2x-y)=3
C) x*y2x+y)=3 D) xy2x+y)=3
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44. THA GHHIT

2
Zx—z+2%+y=0

ot afidar gemd 4(0) = 1, (1) = 0 & faT y(2) =1 79 T ¥ ?

(A) -1 (B) €2
C i D i
(©) -2 (D) 2
HAAT

TedEy Ui B F QA frod seed @ vt € e 2
(A) wRfyw fag otg Y &
(B) w1 wg wifus fag =i
(€) wifyw fog aenm Twmm SFf W fREt @ W A
(D) yrftsw fag aen Y9 o stgen <A =0 #
45. THRA THFE Bxy + y2dx + (2 + xy)dy = 0, y(1) = 1 & 3 ¥ & ?
(A) x°y*(2x+y)=3 (B) x’y(2x-y)=3

(C) x®y(2x+y)=3 D) xy2x+y)=3
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Or

In a linear programming problem, the primal problem is known to have

unbounded objective function value, then .:

(A) the dual too has an unbounded objective function
(B) the dual has a bounded feasible solution

(C) the dual has no feasible solution

(D) no conclusion about dual can be drawn

46. The general solution of PDE

Pu  u 3%

g2le _
ox® odxdy  gy?

= be*?

is :
Q) u=0,2y+30 + 0,0y~ 2) + 3 xe*
(B)  u=0,(2y + 3x) + 95(y — x) + xe™

(€)  u=0,(2y - 3x) + §(y — x) + xe™”

D) u=0;2y + 3x) + 0,(y + x) + xe™”
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HAG4Ar

wF T s wwen § wufie gnem @ SRy wed o uR onfeg B i
q Fr W ¥ 7

gA) fadios 1 32¥a wem o smfEs B

(B) fadrrs =1 wies =voed & faem

(©) fedrw =1 ¢ weed s @ e

(D) fadas & sk | = Frowd 7@ frepren s wehan
:'46. iy sEHa WHIFT :

282u ~ ’u 30%
ox® oOxdy  gy?

= 5e* ¥

* HAUF T FN g ?

(A) u=0,(2y + 3x) + 05(y — x) + %xer-y
(B)  u=0,(2y + 3x) + 0,(y — x) + xe*
(C) u=0¢,(2y~3x) + ¢,y — x) + xe*™”

M) u=0,(2y +3x) + 0,y + x) + 2™
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Or

Which one of the following is not a basic principle of design of experiments

according to R. Fischer '?
(A) Replication (B) Uniformity trial
(C) Randomization (D) Local control
47. Complete integral of PDE :
(P +¢*)y-qz=0
is :
(A)  2* =d’y® - (ax - b)* B) 2°=a%y’ -ax-b
(C) 2% =ay-(ax + b)* D) 2% = a’y? + (ax + b)*
Or
The assignment problem is a :
(A) dynamic proéramming problem
(B) goal programming problem
(C) quadratic programming problem

(D) integer linear programming problem
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Jreran
=1 § @ S oM. AR & o ER W & ®uiwA &1 difas fage 96 ¥ 2

(A) grEfa | (B) UwHEwar sifa
(C) Fg=IHT (D) ¥ s
47. AR sEEme GHET
(p*+q*)y—qz=0
F go gHEA T ?
(A) 22=;2y2-<ax-b>2 (B) 2% =a%y® - ax-b
(C) 2°=ay-(ax+b) D) 2% =a*y® + (ax + b)*
areran
G H GHE UF
(A) Tifass wnnfaT Taer ¥
(B) wex Wronfe gwen
(C) feemedtar donfim wwen @

(D) g ¥eta denfan wmen
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48. The general solution of PDE
p+ 3gq =5z + tan(y — 3x)

is :

(A) e (5z - tan.( y —3x)) = f(y + 3x)
(B) e (5z - tan(y — 8x)) = f(y - 3x)
(C) "™ (5z - tan(y - 3x)) = f(y — 3x)
(D) e (5z + tan(y — 3x)) = f(y — 3x)

Or

In a series of houses actually invaded by smallpox, 70% of the inhabitants
are attacked and 85% have been vaccinated. The lowest percentage of the

vaccinated that must have been attacked is :
(A) 50% (B) 40%
(C) 60% (D) 64.7%
49. Which one of the following statements is not correct ?
(A) Geometric mean is affected much by fluctuation of sampling
(B) Mode is not at all affected by extreme values
(C) Harmonic mean is rigidly defined

(D) Arithmetic mean is affected very much by extreme values
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48.  JNif¥eh Sfawe FHEHIT
p + 3q =5z + tan(y — 3x)
F AGH & N T 7
(A) e (5z - tan(y — 3x)) = f(y + 3x)
(B) e (5z - tan(y — 3x)) = f(y — 3x)
(C) €™ (5z - tan(y — 3x)) = f(y — 3x)
D) (52 + tan(y — 3x)) = f(y — 3x)

HAT4ar

e S & R W w1 T gEen # 70% okt faun ¥ wwfha gu
3R 85% T i1 TN ST FH1 | TH &l i gAan whoww f5% & @t eI fammyg

FT HHEAU off gIW, I BAW ?

(A) 50% | (B) 40%

(C) 60% (D) 64.7%
49. = 4 § =W F99 99 98 T ?

(A) TR T =RH 9E 9 faome gwifaa @ @

(B) =xoid W™ WMl ¥ foowa wwifaa 7€ S

(C) BUHF WeA HwIAwar ¥ uftenfom ¥

(D) TERR A 9 UEI W 9gd oifus guifam g ®
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The dual of the LPP :

Max :
Z=4x1+9x2+2x3
S.t.
2x1 + 3x9 + 2xg9 < 7
Bxqy — 2x5 + 4xg5 = 5
X1, Xg, Xg > 0
is :
(A) Min : -
W = 7y, + By,
5.5 i
2y, + 3yy < 4
3y1 = 2y2 < 9
2yq + dyo, < 2
¥1 = 0, y5 is unrestricted in sign
(B) Min :
W = 7y, + By,
<
2y1 + 3y < 4
3y1 — 2y9 < 9
2y1 + 4yy < 2
vy =20, y5 = 0.
(C) Min :
W = T7y; + By,
S.t. :
2y + 3y, < 4
3y1 — 2v9 < 9
21 + 4yo, = 2
¥1 = 0, y5 is unrestricted
(D) Min :
W = 7y, + 5y,
S.t. o
2y1 + 3yg = 4
3y1 — 2y < 9
2yq1 + 4dyy < 2

y1 =2 0, y5 = 0.
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rerar
= ey e g =t fEdEs == 2 2

Max :
Z = 4xq + x5 + 2xg
T
2xy + 3x9 + 2x9 < 7
3xy — 2xg + 4x3 = 5
Xy, X9, X3 = 0
(A) Min :
W = Ty; + 5y,
T
2y + 3yp < 4
3y1 — 2y < 9

(B) Min :
W = T7y; + 5y,
Tt
2y + 3yg < 4
3y;1 — 2y < 9
2y1 + dyg < 2
Y120,y >0
(C) Min :
W = Ty, + 5yy
I

(D) Min :
W = Ty, + 5yy
oI
2y; + 3yg = 4
3y; — 2y < 9
2y + 4yg < 2
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50.  For any discrete distribution, which one of the following is not correct ?
(A) Standard deviation > Mean deviation from mean
(B) Standard deviation ¢ Mean deviation from mean
(C) (Standard deviation)> ¢ (Mean deviation from mean)3
(D) (Standard deviation) < Mean deviation from mean

Or

The demand on an item in a company is 18,000 units per year and the company
can produce the item at a rate of 300 per month. The cost of one setup is
Rs. 500.00 and the holding cost of a unit per month is 15 paise. Then the
total associated cost per year if the cost of the item is Rs. 20 per unit,

is :
(A) Rs. 300 (B) Rs. 315
(C) Rs. 330 (D) Rs. 334

T.B.C. : 09/17/ET—II 62



50. mm%m,ﬁnﬁ.@aﬁwwmwﬁ%?
(A) W fogem > v & amy we g
(B) wA% fa=em 4 Weg & wng @A fagem
() (W fame)? ¢ (Wi & uiy e fager)d

(D) (9 fa=ed) < (9ren & 9y wed f&=ed)

fret saag &1 fRt St ¥ 18,000 0 ufa ¢ w1 Wi ¥ w&fe Hu 300 T
uﬁmﬁqﬁmmm%lwﬁz—mwﬁmmsooa%ai‘ﬂ
mﬁﬁmmwﬁmaﬁlsﬁﬂuﬁmuﬁm%lwwﬁw@

A wiaad w0 @it afe S W oged 20 & W W g 2
) 300 & B) 315 %.

(C) 330 % (D) 334 %.
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