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MATHEMATICAL SCIENCES
Paper 11
[Mathematics and Statistics]
Time Allowed : 2 Hours] [Maximum Marks : 200

Note :— Candidates are required to answer all the 40 questions in Part-I which
is compulsory. They should select any one of the groups A or B from Part-
II and answer all the 60 questions in that group. Each question carries
2 marks. The group selected/attempted from Part-II is required to be
encoded in the OMR answer sheet in column titled as “BOOKLET SERIES”.

PART—I
1: The set T of all transcendental numbers is :
(A) A finite set
(B) Countable but not finite
(C) Uncountable

(D) Complement of T in the set of real numbers is equal to set of all irrational
numbers

2. The set of all sequences whose elements are digits 0 and 1 is :
(A) A countable set but not finite
(B) Equivalent to a finite set
(C) Equivalent to set of all algebraic numbers
(D) Uncountable

4n+3
3. LetA={x]|x= L , NEN}, then
(A) Supremum of A = 6 (B) Infimum of A = 4
1
(C) Infimum of A = 45 (D) Supremum of A = 5
T
4, For0<xy<landx,,;=1- Jl-x,, P_’;‘l :n is equal to :
A) 1 (B) s
3
2
(C) 3 D) <

T.B.C. : 09/18/SET—II 2



IGICIRCEIE]
- 11
(o T ife
W ;2 U0 [quiiek : 200
e ;w1 () & |t 40 T @ SW A ¥ W I/ TR A g B & wft
60 F¥ % IW A &1 9 11 ¥ g T T &I 3.3, IW IR “BOOKLET
SERIES” W& wic™ # sifeqd &1 aifed R |
-1
1. Tl TR el @ ey
A) T ufifm o= R
(B) T T GY=ad © Afehq ufifga &
(C) T @& 9q=ad ¢l |
(D) adfos GEAel & 9= § T & & 9t SuRAg demst & 9sad %
M B
2. it oA % oe™a 0 A 1 9% T, H WA
(A) TH T e § Afed ofifim T ¥
(B) & uifFd 9q=9d & 31 &Y %I
() Tl semfiite el & weE % eHEY B

(D) Eedy B
3. wﬁA:{x|x=4"n+3,ne1§I},aa |
(A) A &1 3=9d9 = 6 B) A & =g = 4
(9] Amﬁﬂaﬁ=4% D) A F T =5
4. O<x1<la¥Hxn+1=1—Jl—xnﬁﬁﬂ, 3}}_‘)‘;% F AR R :
| 1
A) 1 (B) 3
o 2 gy 1
©) 3 )2
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1
5. Ifs;>sy>0andifs,, = 2 (s, + Sp_1) 0 2, 2; then :

(A) 84, 83, Sg-eeveneee. is monotonically increasing

’

(B) 89, 84, 8g-eeveneeee is monotonically decreasing

(C) (s,) is a divergent sequence

11
(D) If s; = 5 and sy = 3, then {s,} converges to 3
sinx ;
- ———— lim f(x) .
6. Let fix) m , then o 4
. 1 .
(A) is equal to 2 (B) 1is equal to 1
(C) does not exist (D) is equal to f9
7.  The equation ¢* = 1 - x has :
(A) Two solutions (B) Three solutions
(C) Infinitely many solutions (D) Exactly one solution
o (-1)"
8.  The series ’go on+] converges to :
@) 7 ®
4 2
© D)
4 n
9. Which of the following series does not converge uniformly :
o 2 R o cos’ nx R
@ X oo ® Xz on
n=0 "’ n=1
o sin’ nx R & AT
(®)) 2 e y OR (D) z = ,on[-2,2]

=
n
-
=
I
o

T.B.C. : 09/18/SET—II 1



1
5. ﬂﬁsl>s2>03mﬂﬁsn+l=-2-(sn+sn_1),n22,?ﬁ

©) (s,) TF 3wl 3rgha B

(D) uﬁsl=5amsz=3,aa{sn},%ma:fwﬁaﬂm%u

_ _Ssinx lim f(x) .
6. mﬂx)-maax_)o :
(A) %@m%u (B) 1 % ¥9H ¥
(C) faa & 78 2 D) V2 & wm )
7 THE e = 1 -2 B
A @ F (B) " & ¥
(C) 3w & ¥ (D) IUEAE TF BA B

n=0
n T
@ W ®) 7w
n
© 3 W D) = W
9. fm= 8 aF ooft e afifa Tf ot 2
oo b 2
. cos” nx
2 R
® YR ® X~k w
@ 3o D) 2(’—,) -2,2] W
n=1 n n=0 - "’

T:B.C. : 09/18/SET—II 5 P.A.0.



10.

11

12.

13.

T.B.C. :

Let flx) = tan~! x defined on, (-, ). Then :

(A) fis uniformlycontinuous but the derivative is not uniformly continuous.
(B) f is differentiable but f’ is not uniformly continuous

(C) f is uniformly continuous and f’ is also uniformly continuous

(D) f is continuous but f’ is not uniformly continuous

nx
Let f,(x) = ,u , for x€(0, 2] and g,(x) = o for x€[0,1]. Then :

(A) The covergence of £, is uniform on [0, 2].

() lim f(x) = 0 for x€([0,2] and g,(x) converges to a continuous function

n—oe

on [0, 1].

() lim f,(x) = 0 for xe[0,2] and g,(x) converges to a function which is

n—oo

not continuous at x = 1.

D) ’}1_1)2 fox) = 0 for x€[0,2] and g,(x) converges to a function which is

not continuous at x = 1.
Which of the following statements is true ?

©o

@ X

k=1

1 1
tan t=etan ™"
. k an k+1

n

8

a
e lima, =0 —
B) if ke ,then 2“3 L2 converges

(C) If0 <a, <b, and Ib, diverges then Za, diverges.
o 1
©) 27#

Let F(x)= I dt 0<x<eo The local maximum of F is at the point :

(A) x=n B) x =2n
m)x=g B % = iy
09/18/SET—II 4 6



10.

11.

12.

13.

T.B.C.

a fF HeR flx) = tan~! x, (w0, o) W TRMEE ¥1 T :
(A) f THGTR T & AfFA WH SFEEEA HEEH Had T T
(B) f ¥@Ferid & Affd 7 THEHH Had Té ¢

(C) fU@EHA §ad & a4 £ o THENH F@ ¢

(D) f¥ad & afF4 £/ THEYA ¥ad T@ e

1
oA £, (x) = = , x€[0, 2] # fau o gn(x) = Py x€[0,1] % fou) @3

A) [0, 2] ®, f,,w af T R

B) xe(0,2]  frg, im £ (x) = 0 79 (0, 1] W, g,(x) T Fa Ferd W A
e B

(©) xelo,2] # fag, im 7 () 2 0 7 g, (x) T "o A 6 x = 1 W T
T ¥, W afvefa @@ 2

D) xel0,2) ® fog, M £ () = 0 7o g, (x), T Feo S F x = 1 R Fw
T ¥, W i@ da

frm & 4 FFW F99 |/ ®7

= | 1 I_TI

@A) X

k=1

il

— k k+1|

®) % lime, =0, m@ ¥ st dm ¥
(©) aﬁOSansbnamzbnmﬁaﬁm%aazanawﬂaﬁmm

mF(x)Is'ntdt O<x<o fpm fag W, F &1 i 3fems & 2

3/2

(A) z==x (B) x=2n

D) x=4n

: 09/18/SET—II 7 ETO:



14.

15.

16.

17.

18.

Let f(®)= gzsin%z;c:(()). Then :

(A) f'is continum’ls gt xr= 10

(B) For any §>0, f is not monotonic on [0,d)

(C) f has a local extremum at x = 0

(D) For any §>0, f is convex on [0,d)

Which of the following is not true ?

(A) There is a one-one function taking (-1, 1) onto R.

(B) The set of rational number is equivalant to the set of natural numbers.

(C) Given a set A, there exists a function A — P(A) (Power set of A) that

is onto
(D) The set of all algebraic numbers is countable.
Which of the following functions is uniformly continuous ?
(A) flx) = log x on (0, 1) (B) f(x)zJ} on [0, )
(C) fix) = x sin x on [0, «) D) fix) = €* on [0, «]

Let f: x —> y be a given function and {Ai};c, be a family of subsets of X.
Which one of the following is not true ? '

@ ! (uAi):Uf(Ai) ® f‘l(UB,-)=Uf‘1(B,-),BicY

i€l i€l i€l
sl = -1 . . |l= b

(C) f (Qsz—Qf (Bz) . D) f(QAz) Qf(A;)
For each neN define f, : [-1, 1] > R by f,(x) = x"*, then :
(A) lim sup f,(x) = 1 for all xe[-1,1]

(B) lim inf f (x) = -1 for all xe[-1,1]

(C) lim sup f,(x) = 0 for all xel-1,1]

(D) lim inf £,(1) # lim inf f,(-1)

T.B.C. : 09/18/SET—II 8



14.

15.

16.

11.

18.

x%sinV/; x#0
o fx)= 0: szo,?ra:
(A) f’,x =0T 9aq g
(B) ®E §>0 & fau, [0,8) W, f @WRe T T
C) x=0W fT&F YA TH @@ gl
D) #E §>0 F fC, (0,8) W, f @ ¥
frr &} v o W T2
(A) TH ThH Hed § W (-1, 1) F R | FEAOR Ffafed &= g
(B) Uit wemsl #1 wqewd, it yEHfas WEwsl # W{ead & 3wV R
(C) & 9y=aa A fean %, & weH A - P (A) (A %1 9 §q=a9) S f wHmed
t, afam # %
D) [t e gemsl F1 Tgeaa T (TE) #
f § ¥ FFE we THEEE Tad § 7
(A) (0, 1) |, fix) = log x B) [0, ©) W f(x)=+x
(C) [0, ©») |, fix) = x sin x D) [0, ©) | flx) = &*
T EE x>y O 0¥ (Al e, x B ST w1 oA ¥ e A
q I T T E?

@ ' (uAi)=Uf (4 ®) f'l[UBi)=Uf"l(Bi),BiCY

iel el i€l

-1 —] : =l . 5 = .
¥&F peN @ U £, : -1, 1] > R = w@r  dffem @ -
fx) =" @@ :
(A) lim sup f,(x) = 1 Tt xe[-1,1] & fou
(B) lim inf f,(x) = -1 T xel-1,1] & fou
(C) lim sup f,(x) = 0 ¥t xe[-1,1] % fog
(D) lim inf £,(1) # lim inf £,(-1).

T.B.C. : 09/18/SET—II ' 9 RTO.



19. Let f: R%2 > R be defined as

flx, 3= Xy ———% z+y2 if (x,y) # (0,0)
0 ", if (x,5) =(0,0)
Then :
&) %(g—’; (0,0)=1_5x-(gg(0 0)
(B) %(gg 0,0)=-1 =%(%f)(o,0)
© %@ch 0,0)=- 15;(35](00) 1
D) %@é (0,0)=1,§£(%)(0,0)=-1
20, The value of the integra Ojlog L S
Y 92‘)(3}111)2 | (B) 92(3;11)2
© g(anilﬂ _, D 2’ (3n11)2

Dres
21. Let Bl(O) - x—(xl, ......... Xn )ER" ||x|| Ex <1 f: BI(O) - R" be

defined by Ax) = ||x||2%x. Then :

(A) f is not one-to-one

(B) f is one-to-one but not differentiate on B,(0)

(C) f is one-to-one and fIB;(0)) # B;(0) |

D) fis one-to-one, f{B;(0)) = B4(0), but f~ 1 is not differentiable at {1 S— ,0).

T.B.C. : 09/18/SET—II 10



19.

20.

21.

I £ : R2 5 R =1 wor ¥ ofiwfem §

y
flaiy)= e o , 7% (x,5) #(0,0)

0 ,wF<<x,y)=(0,o>
qd
9(df _1-9(9f
@ 5)oo-1- ax(ay)“”‘”
QL Ve g af)
B) 313 (0,0)=-1= Bx(ay (0,0)
9(f a1 (O _
© 3l%)o0=-1 ax(ay)“’"’"l
9(of) 9 af) _
(D) T (0,0)= lax(&y 0,00=-1
I —log dx F AR T
O -X X '
1 bas 1 .
9 9
© 3 | o T
n=1 (3'”1)2 “~ (3n+1)

n. 2 _ 5 2
WB1(0)= x:(xl, ......... xn)eR |~|x|| =2xj<l ,f:Bl(O)eR”ﬁF!W
J=1

q ofefed § @ flv) = | |x] |5 @@

(A) fTEH T R

(B) f @&l § A By(0) W aFaa T &I

(C) fw@®t ¥ a4 fiB,(0) # B,(0)

D) f T &, f(B(0) = B,(0), A& 1 (0,.......,0) W saeria T ¥

T.B.C. : 09/18/SET—II 11 P.T.0.



22. Let f ¢ (=o0,0] -[0,) be a continuous function. Let

' d
a = sup {L f(x)dx:[e,d]c [—°°,0]}, then :

' 0
(A) The improper integral I f(x)dx exists, its value lies in [0,») and

 equals a

0
(B) The improper integral 'f f(x)d.r exists, its value lies in [0,») and

equals o

0 :
(C) The improper integral | f(x)dx exists, its value lies in [0,] and equals
" [pd
inf { [ fudeiledic (~oo,0]}.
c .

0
(D) The improper integral J f(x)dx may not exist.

23.  Let (X, d) be a metric space x, € X and B (g ; 1) = {xeX|d(x, xp)<r}. Then :
: (A) The closure of B (x ; r) is the closed ball B (xg;r) = {x e X|d(x, xo)Sr}
(B) B (xy ; r) is an open and connected subset of X
(&) B (xg ; r) is a closed and bounded subset of X, but need not be compact.
(D) If A and B are connected subsets of X, and A N B is nonempty, then
A N B is also connected.
24.  Consider the following statements :
(I) There exists a- continuous function on [0, 1] which is not of bounded
variation.
(I) There exists a function of bounded variation on [0, 1] which is not
- continuous.
(ITIT) There exists a function of bounded variation on [0, 1] which is not bounded
Then :
(A) (I) and (II) are true, but (III) is false
“(B) () and (III) are true, but (II) is false
_' (C) (II) and (III) are true, but (I) is false
(D) All the statements (I), (IT) and (III) are true

T.B.C. : 09/18/SET—II 12



22.

23.

24.

TA £ @ (~o0,0] [0,00) TH TaAd@ Ferd &1 A

d ,
o = sup {L f(x)dx:[e,d]cl-oo,O]} ™

(A) mmﬁf(x)dx e o & 941 3R M [0,00) F XS FF 0 B

T T

(B) mm_[lf(x)dx At § ¥ a0 T 9 [0,00) F ® AF o B

A B

(C) 3TTd |HFA Jif(x)dx sfa § & 99 9 AH [0,00) F S fE
inf {Idf(x)dx:[c,dlc(—oo,O]} F TR T

(D) T THHA _[_O“f(x)dx e # @ B wHa e

I (X, d) T s wafe [ x€X TN B (x5 ;1) = {xeXId(x,xo)<r}aa :

(A) B(xo;r)ﬂmmfﬁﬁl Btg;0= {xeX|d(x, x)<r} R

(B) B (xy;r) X ¥ T el 9 Hag ST ¢

(©) B (xg;r), X F Th WEg 7 HiEg ST ¢ o Wed TEd T ¥

D) AEATNB, X3 Gog T ETNANBafam@ g 7@ An B ot
e

= sl W faEr wifen

@ [0, 1] R & Gad Fed e #-¥ N fF ofeg soww & &

D) [0, 1] W & Tag SR F Hod offwa § ¢ W fF daa & 2

(D) [0, 1] W T& WREg &I & Bod e & § Wife s T8 2

ad

(A) (D) 7 (II) 99 & wfe (I10) 9 B

(B) (I) a (III) ¥ ¥ wfea (1) 39 g

(C) (II) 9 (III) ¥ € AfFA () 3\ T

(D) FF F9= (1), (1) T4 (1) TF T

T.B.C. : 09/18/SET—II 13 * PO,



25.

26.

217.

Consider the following statements :

(I) IfXis a compact metric space and f: X = (0, « ) is a continuous function,
then there exists € > 0 such that fix) > ¢ v xeX.

(I) If £:(0, 1) > Ris continuous, monotone and bounded, then fis uniformly
continuous on (0, 1).

(ITIT) Let X be a metric space such that given any two points x,y € X, there
exists a connected subset A of X such that x,y € A, then X is connected.

Then :

(A) (I) and (III) are true but (II) is false
(B) (I) and (II) are true but (III) is false
(C) (II) and (III) are true but (I) is false
(D) All the three statements are true.

Let C[0, 1] be the metric space of all real valued continuous functions on
[0, 1] with the metric d(f,g)=max |f(¢)- g(t)|. Consider the following

tel0,1
statements : €0l

(I) There exists an uncountable subset of C[0, 1] which is both compact
and connected.

(II) There exists an uncountable subset of C[0, 1] which is compact but not
connected.

(ITI) There exists an uncountable subset of C[0, 1] which is connected but

not compact.

(IV) There exists an uncountable subset of C[0, 1] which is neither compact,
nor connected.

Then :

- (A) (D), (II) and (III) are true but (IV) is false

(B) (I), (II) and (IV) are true but (III) is false

(C) All four statements are true

(D) (1), (ITI) and (IV) are true but (II) is false

The set A = {(sin x, cos x) : x € [0, 3n)} as a subset of R2 is :

(A) both compact and connected (B) connected but not compact

(C) compact but not connected (D) neither compact nor connected

T.B.C. : 09/18/SET—II 14



25.

26.

27.

e w9 ® faur FifaT .

I 7% X T Ted g% W £ 9 f: X o (0, ) T Had e ¢, T
e>0wm3}fiﬁﬁﬁ%ﬁﬂx)2€ vxeX.

() 3% f: (0, 1) » R T Gaa, Wi 7o TRag wer & @ £, (0, 1) T THEdH
Tad 2

) TNX & glis T Wy ¢ fF A A WA 1,yeX RXHF
Hag I A e § ¥ 3 VR R x,ycA. @ X @ GG €

qad

(A) (D @& (1) 3 ¥ ofd (1) 3™ &

(B) () @@ (II) ¥ ¥ afFa (1) @ 2

(C) (II) @ (II) ¥ ¥ afF () /A 2

(D) ufi 9 FgT TF €

gl d(f, g) = max |f(t) - g(t)| & W, C[0, 1] 3= [0, 1] W §eif areafarsh

tel0,1]

T wod F1 O e gure ¥ e s W faen S

D [0, 1] F T Y InEYeEd Afc § § W fF de a1 Weg
3 ® |

(I) Cl0, 1] F T 3o I9qedd @ § ¥ o f& wea & dfed dag &
2

(I11) C[0, 1) 1 TF 3HE Iueqed fad § ¢ 3 i dag ¢ afF wed i
4

(IV) C[0, 1) F TF U Iuaq=d Afdad A ¥R A A F@ e M A @
g ¢

a9

(A) (D), (II) 9o (1) §F & @A (IV) 3 &

(B) (D), (II) a1 (IV) ¥ & @f&A (II) e @

(€) wf IR FH TA T

(D) (D), (II) 9&1 (IV) ¥ & af (11) 379 &

Y= A = {(sin x, cos x) : x € [0, 3n)) W fF R? =1 Iww=A ¥ :

(A) Ted a1 TIG A © (B) Hag Wfed Wed Tal &

(C) Hed fT Tag T & D) M@ T kAR TR FAG R

T.B.C. : 09/18/SET—II 15 P.T.O.



28.

29.

30.

Let :
dy(x,y)=(x -y’ x,y€eR
dy(A, B) = max|a; - b;|, for 2 x 2

1<i,j<2

Matrices A = (aij), B= (bij) with real entries, and d3(f, g) = min |f(x) - g(x)],
x€(0,1]
for f, g € C [0, 1], the space of all continuous real-valued functions on

[0, 1]. Then :

(A) d, and dg are metrics, but dy is not a metric
(B) d; and dg are metrics, but d, is not a metrié
(C) d, and dy are metrics, but dg is not a nlletric
(D) d, is a metric, but neither d; nor dg is a metric

In I, let Y be the subset of all sequences with only finitely many non-zero

terms. Then Y is :

(A) a closed subspace of [”

(B) a subset of [ but not a subspace

(C) a complete subspace of [, but not a closed subspace
(D) a subspace of [*, but not a closed subspace

Let X be a finite dimensional vector space over R, ||. ||; and || . llp be two norms
onX. Let f: (X, || .|l;) = (X, || [l;) be an open map which is continuous. Then

the same function considered as a map from (X, ||.[ly) to
&, 1 llg)

(A) is continuous but need not be an open map

(B) is an open map and is also continuous

(C) is an open map, but need not be continuous

(D) need not be either continuous or open

T.B.C. : 09/18/SET—II 16



28. WM
dl(x’ y):(x _y)2’x)y€R
dy(A, B) = max{a; - b; |,

1<i,j<2
ardfas wfafe a2 x 2 AR A = (g), B = (b)) # fog, 7w
ds(f, 8) =::1uiﬁllf<x) -g)|, f,ge C0,1) & faw, s fF [0, 1] W ot wa
FrRafa® werl # gEfe ¥ d@
(A) dy TN dy 3% T A7 d; & g T R
(B) d, 7 dy % ¥ A7 d, & & T §
(C) dy I d, % ¥ AT dy T gl T R
D) dy & qF tAfFT M@ d) 3R T & dy & 0F R
29. [~ # W Y Tt o #1 Ivmyea, S fF Faw ag7  Rw R @ R
TR TEY
(A) I° ® & 9% I ¥
(B) I~ 1 TF I99Y=ad ¢ oAfh Iyawfe T &
(C) I % T Y IyEEfe ¥ AfF @ a< It T8 ¥
D) = # TF IEER ¥ AfFT @ < IEte R
30. WA X, R W & fifia favfia wfew wwfee @, )., 3 ). llp, X ® QX 7o &
X ) - K L)) T gen Wt ¥ S ged ¥ w @ oeer #
@ it X, . llp) # X, |I.[lp) ¥, ® W& 77 §W :
(A) Haa ¥ o gon wfafem smavas TE &
(B) & e Wfafeww ® waw off ®
(C) T gan yfafeAw ¥, Afda Hoq e avEw T R
(D) T @ Haad 3R T Gen AN AEvIH TE &
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381. Let A = (a;) be an n x n real matrix and f:R" > R be the map :

flx)=Ax.x = 2 a; %%y X = (%, cuevy X,)
ij=1
then :
(A) f is differentiable in R" and f’(x)(h) = 2Ax.h, h € R"
(B) f fails to be differentiable only at one point in R"

(C) f is differentiable in R" and f'(x)(h) = Ax . h + Alx . h, h € R"
(A! being the transpose of A)

(D) f fails to be differentiable at infinitely many points in R”

32. Let V be the real vector space of all functions f from R into R. Which of
the following is not a subspace of V ?

(A) all f such that f(x?) = (f(x))?
(B) all f such that f(0) = f(1)
(C) all f such that f(-1) = 0
(D) all f such that f is continuous
33. Which of the following statements is not true ?

(A) The set of symmetric matrices forms a subspace of the space of all
n x n matrices over R

(B) the set of n x n Hermitian matrices over C is a subspace of M, (C)

(C) The space of polynomials over R is a subspace of the space of all functions
from R into R

(D) Let Ae M,(R). The set of all n x 1 matrices X such AX = 0 is a subspace
of the space of all n x 1 matrices over R

34. The dimension of the vector space of all 6 x 6 real skew symmetric matrices
is :

(A) 10 : (B) 15
(C) 20 D) 25
35. Which of the following is not a subspace of R® ?

Vi=1{x,90:xyecR] ‘
Vo=1ix,5,2):x,52eRx+y+2=1}

Vg ={x,x,x):x€ R}
Vy=lx,3,2) i 2€e Rix+y+2=0)

(A) V, (B) V,

(C) Vg D) Vy
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31.

32.

33.

34.

35.

T A = (a;) TF n x n TKAGF FFE T 74 f: R® - R F wfafeom &

fla)= Ax.o= 2 a; %%, X = (%, ooy X,)

vy Xp
i,j=1

L

(A) f, R* § aheii™ € T f(x)(h) = 2Ax.h, h € R

(B) f,R*"% @ & fag W sawea 76 dar &

(C) f, R™ ¥ 3/@@ad § a9 f'(x)(h) = Ax . h + Alx . h, h € R (Af, A =1
TS g9l ©)

(D) f, R & 3 fagell W srawerg 76 2« &

A V At el fS 6 R @ R ¥ ¥, 1 arafgs ofew gofe &1 = § @&

HAE V 1 SuEER TR 2

(A) f 38 TR (&P = (fx))?

(B) |t £ 39 R £(0) = f(1)

(C) Wl f 38 W&R f(-1) = 0

(D) @ f 39 YR f §ad

1 & ¥ 9 FoA T | T 2

(A) Tfd TR * 9=, R W 84 n x n SR & Gufte HT ITqufe sHm@
% s

(B) C W, Wit n x n TR Mg F T=9d T M, (C) & WA ¥

(C) R W, 9ot agwi 1 Tufe ©F usft ol o fof R ¥ R & §, & gofie =
Iy §

D) @M% Ae M (R). 9 n x 1 3@ X 39 ¥&R f& AX = 0 &1 7=,
R W AF n x 1 JE & Fafe & F IYEAMR ¢

Tt 6 x 6 I AfaE UG IR A Wiy wAfe # fam ¥
(A) 10 (B) 15
(C) 20 (D) 25

f= § ¥ s R® =1 suwmfe 7@ ¢ 7
V=1, 0 :x 5 € R}

Vo=1{, 52 :x,y2e Rx+y+z=1)
Vg = {(x, x, x) : x € R
Vi=1{x,5,2 :x,5,2e Rx+y+2z=0
Aa) v, (B) V,

(0) V, D V,
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36.

37.

38.

39.

40.

The dimension of the solution space W of the system :

X+2y+2-3t=0

2t + 4y + 42 -t =0

3x + 6y + Tz +¢t=0
IS :
(A) 1 (B) 3
(C) 2 D) 4

Let T : R® - R2 be a linear transformation given by

T(a,, ay, ag) = (@) - ay, 2a3).

Then the nullity of T is :

(A) 0 (B) 2

C) 3 D) 1

Let W be the subspace of R? given by

W=ixy2 w:29 2 we Rx+z+w=0,y+z+w-=0)
Then the dimension of W is :

(A) 3 (B) 2

C) 4 D) 1

Let U and W be distinct four-dimensional subspaces of a 6-dimensional
space V. The dimension of U n W can be :

(A) 2or3 (B) 1or4
(C) lorb M) 4or5
Let S = {(1, 0, i), (1, 2, 1)) c C3, then S* is :
1 ; =1, ;
(A) Spanj| =550 +1)1 (B) Span{|i, - +1),-
. -1 . .
(C) Span {(" ?(‘ +1), 1)} (D) Span{(l, E(l +1), —1)}
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36.

37.

38.

39.

40.

-(C) pqr:;{ L, _?I(H D, 1

x+2p+2z2-3t=0
2c + 4y + 42 -t =0
3x + 6y + 72+t =0
* 7 wufe @t fam ¢ .
(A) 1 (B.)3
C) 2 (D) 4
T T : R® » R? @& W sy = y@r & fan @

T(al, (12, 03) = ((11 — (12, 203)

7@, T & & ¢ :
@A) 0 (B) 2
(C) 3 D 1

T W, RY %1 3ygefe f= yar @ fean ®
W:l(x,y,z,w):x,y,z,weR,x+z+w=0,y+z+w=0]
7@ W &t fam ® |
(A) 3 (B) 2
(C) 4 M 1
T U 9 W, T 6-fafta wfew wufe V @ ar-fadig swwEfe €1 U W
fom & Tct ® - — '
(A) 233 (B) 1314
€ 135 ‘D) 4775
TS = (1, 0, 9), (1,2 ) c C3, @ St ¥ :
; Bl
i ?(z +1), —1)}

A l(i +1), —1)}
2

(B) @A

—
P st

(A) m{ -1, —;-(i +1),1

S —
st

D) @M
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- PART-II
Group-A

41.  The value of the integral _[5 d2, where C is the semicircle z = 2¢*, :21t' sOs 'g,
is : ' )
(A) 2m (B) 4m
(C) m (D) -2m

42. If z € C such that ¢ is a real number, then :

(2n+l)n,n=0,tl, £9 .

(A) Imz=

@n+br o sg

(B) Rez=

(C) Rez=nmn,n=0,t1,%2,....
D) Imz=nn,n=0,1t112,...
43. Define f on C by :

-
izl,z#O
f(z)=4 2
0. 2=9

Let u and v denote the real and imaginary parts of f. Then at the
origin :

(A) f is differentiable and u, v satisfy the Cauchy-Riemann equations
(B) u and v satisfy the Cauchy-Riemann equations but fis not differentiable

(C) u and v do not satisfy the Cauchy-Riemann equations but f is differentiable

(D) fis not differentiable and u and v do not satisfy the Cauchy-Riemann

equations
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—II

TEA
4. wIEE [Zdz F1 Wm, T C z=2ei°,%565-12£ S ¥
C

(A) 2mi ¥ (B) 4mi &
C m ¥ (D) -2mi %
42. TRz e C W &R fF & & adfas e 8, @

(A) Im2=(2n;1)n,n=0,il, -

(B) Rezz(zn;nn,n=0,il, . 4 -

(C) Rez=nmn=0,1t1,12,...
D) Imz=nx.n=0,2112...

43. C W f f™ wor wffeq ¢ -

@ z2#0
f(z): 2z’

0, z=0

A u A v, f F ARG(aE A Featw wm el w21 T g fag W
(A) f FE@EHE & O u, v FRO-THE FHET H GIE FQ@ 8

(B) u A v FNYN-TH Tl B G @ § A [ Ewaa TR
(C) u T v FVN-TAFA THHN B TG TE B & AHA [ FTHeHE ¢
D) f FEwedg T ¥ a3 o BR-GuE TET F# oEgR T @ §
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46.

47.

The value of the integral Ilm 2 d2, where C is the line segment from origin
C

to 2 +1iis:

1
i = B) -1 +i

2

i i

1+—- 1--
(C) +2 (D) 5
The set of zeroes of f(2) = sin z is :
(A) (2nm:neZ) (B) (nm:neZ)ulinn:nel)
(C) nn:nelZ) D) (2nmn:neZ)u(2inn:nel)

Suppose G is an open connected subset of C containing 0 and f: G — C
is analytic such that f(0) = 0 and | f(2) - 1| =1 for all z € G. Then the range
of fis :

(A) The set (1+e”:0<0<2r)  (B) (0,2

(C) {0} (D) The set {1+¢”:0<0<n)

The cube roots of 1 + i are :

38 3 3., 3 2 3 & 3 .1n
(A) 9244 92,12 92,4 (B) 92 ¢'12 92 04 92, 12
1x 1 g 1 am Lo 1 oam 1 e
(C) 96612 26 ¢4 o6 12 (D) 96 ¢4 96 612 26,4

‘Consider the functions f,(z) = |22, f,(2) =3, f3(z2)=Rez,z€ C. Then at

2=0:

(A) f, and f, are differentiable, imt f3 is not
(B) f; and f; are differentiable, but f1 1s not
(C) All three functions are differentiable

(D) f; is differentiable, but neither f, nor fy is differentiable
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45.

46.

47.

gaFer [Imzdz &1 7, 7@ C q@ g B2 + i T B vaw@s i
C

(A)%% ' B) -1+i%

i i
(©) 1+§% D) 1—5%

® f(z) = sin 2z H TIH H G €
(A) (2nm:neZ) (B) {nm:neZ)ulinn:neZ)
(C) (nm:nelZ} D) 2nn:neZ)u 2inn:neZ)

WM G, C H & Gl Gag IT9Y=ET ¢ W fF 0 ) fifdw wwa ¥ oA
f:G—C IF T W IFREF () =0T TR 2 G A | f(2) - 1| =1.
TP OWE R

(A) "= {1+e°:0<0<2m) (B) {0, 2}

(C) {0} D) =4 (1+e®:0<0<7)
1+i% 994 ¥ :
31 8 k3 3.1 3 @ 3 1
(A) 92 % 92 ;12 92,4 (B) 92 .12 92,4 92, 12
1 1 80 1 1m 1a 1 in 1 9
(C) 96,12, 96 o 4 obp 12 D) 9604, 96012 96, 4

WA BeM f4(2) = 2|2 fo(2)=Z, fye)=Rez2eC. @z =0 W :
(A) f, T f, FEFTH § AfFA £, T

(B) f, T f, SEwera § AfFA f; T

(C) Tsft i W Seemera €

D) f, ¥EFAHE &, AfFT T AL, AR AR f, TaweE
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49.

50.

51.

52.

53.

s !
The radius of cortvergence of the power series EZ"' is @

n=0
A) 0 B) 1
1
(C) oo (D) 3

The Mobius transformation T which maps 0 to «, 1 to 0 and i to 1 is given
by Ts =

z-1 z-1
@ T+ B 1%
z-1 z-1
© G-z D 102

The value of the integral I Rezdz, where C is the line segment from
C

l+ito3 +2iis:

(A) 2(2-1) (B) 2(2+1)

(C) -2(2+1) D 2G@-2)

The principal part of the Laurent series of f(z) = S S in the annulus
2(z-1)0z-2)

£:0< |zl €1}is:

< " 1
(A) ) (B) - 2
(C - D) -
) 2z

Let f(2) = e!*?,2eC. Then :

(A) el<|f(z)] < 1+Rez forallzeC
B) |f(2)] <1 forallzeC

(C) |f(2)| < e! forallzeC

(b) f is unbounded
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49.

50.

51.

52.

53.

| S Ez ﬁafwﬁaﬁm%

n=0
(A) 0 (B) 1
(C) (D) =
°° 2

g TR0, TR F 0 R o d, 1 0F qw i w1 1 ¥ wfafala & ¢,
T:agufmgsfd .
z-1 z-1

(A) (1 +12)2 ¢ ® 1% §
z~1 : 2-1
© G0 ¢ D T ¢

m]mzdzwm,aﬁcmuiﬁswiwmﬁ%:
&)

A) 2 (@2 -1i) ¢ B) 2 (2 +1i) %l
€ 2@+i¥ D) 2@ -2 T
W(z:0<|z|<1]ﬁ,Wf(z)--———ﬁaﬁ?8’Wﬁﬁ{[@ﬂm
2(z-1)2-2)
L 3
. | 1
(A} — B) -—
z 22
g p 1
© 3 @) -

A f(2) = el*?,2eC. T :

(&) B 2eC % Y, el <|f(2)| < 1+Rez
(B) Wf zeC & T, |f(2)| < 1

(C) Tt 2¢C & MW |£(2)] < e!

(D) f efEg ¥

T.B.C. : 09/18/SET—II 97  PTO.



54.

55.

56.

57.

58.

For z = x + iy € C, sin z and cos 2z satisfy :

(A) |sinz|? = sin®x +sin h%y, |cosz|? = cos®x +sin h2y
(B) |sinz|? = cos?x +sin h%y,|cosz | =cos?x +cos hZy
(C) |sinz|? = sin%x +cos h%y, |cos z|? =cos? +sin h%y

(D) |sinz|? = cos®x +cos hZy, |cos z|? =sin? +sin h2y

The number of integers x, y, z, w such that x + y + z + w = 20 and x, ¥,
zw>-1is:

Aa) ¢4 (B) 25C,

6 *¢, D) 27,

The number of ways of factoring 91,000 into two factors m and n such that
m>1,n>1and ged (m, n) = 11is:

(A) 7 ' (B) 15

(C) 32 (D) 37

Let G be a group and suppose e # aeG satisfy a® = ¢, ab = b%a, then the
order of b is :

(A) 5 (B) 15
(C) 31 (D) 63

Let G be an abelian group of order 2018. Define ¢ : G - G by ¢(g) = &°
for all geG. Then :

(A) ¢ is not onto
(B) ¢ is not one to one
(C) there exists e # x€G such that o(x) = 2l

(D) ¢ is an automorphism
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54. z=x+iy € C, % fAT, sin z T4 cos z TR F % :

(A) |sinz|? = sin?x +sin h2y, |cosz|? = cos?x + sin h2y

(B) |sinz|? = cos®x +sin h2y,|cosz|? =cos?x + cos h2y

(C) |sinz|?

sin?x + cos h2y, | cos z|? = cos? +sin h2y
(D) |sinz|? = cos?x +cos h?y, |cos z|? =sin? +sin A2y

55. qUIl®l & W@ x, y, 2, w 39 UFR 2 fF x + y + 2z + w = 20 @M
x,y,z,wz—l,%:
A) 24c, (B) 25¢,
©) 26, m *e,

56. 91,%0ﬁﬂ§“ﬁmﬁﬂlnﬁ‘lﬁ53§ﬂ$ﬂ%m>1,n>laﬂlq.’H. .
(m, n) = 1, 3 THEE & THFR H T&A ¢ :

(A) 7 (B) 15
(C) 32 (D) 37

57. WG@W%We#aeGma5=eamab=b2a3ﬁﬁ§Qm%,
@b F UE R
(A) 5 | (B 15
(C) 31 (D) 63

58. WM G, 2018 S F1 TF N WA ¥l 6 : G - G P ¥ER wRefa ¥
: 0g) = g° I geG P fAU 7@ .
(A) ¢ THAR TE ¥
(B) ¢ W& T ¥
(C) e #xeG dfma § ¥ 30 TR fF o(x) = x!
D) ¢ & @WEIra 2
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59.

60.

61.

62.

Let G = le, ay, ay, ......., 916! be an Abelian group of order 2017 and let

g = ﬂl, 02 I 02016 then 5
(A) g=e (B) O(g) = 504
(C) O(g) = 1008 (D) O) = 2017

Let 0 = (12) (345) €54, the symmetric group of six elements. Let xy, X5, wonsny

xg be six distinct numbers and P= Il (x, -x ) and Qz,n, (*q) =

ﬂ(J)
1<y
Then :
(A) P=Q (B) P+Q=20
©) P?=Q D) P = Q2

Let G be a finite group and let A and B be non-empty proper subsets of G
such that |A| + |B| > |G|, where |A| denotes the number of elements
in A. Then :

(A) G =AB

(B) AB is a proper subgroup of G

(C) An B =lel

|AB|
G| = ———
(&= T

Let p be a prime number and :

Q((p)=la+bp : abeQl
Q being the field of rational numbers. Then :

(A) Q(E}) is not a subfield of R
B) Q([p) is a field extension of Q with degree p.

(C) Q(EJ) is a field extension of Q with degree 2

o [Q(): Q]=3
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59. WM G = le, ay, ay, ..., ago16h, 2017 WM 1 TF AfadT wqg ¥ a@ "M

8 = al 02 ....... 02016 GE
(A) g=e (B) O(g) = 504
(©) Olg) = 1008 D) O() = 2017

60. T o = (12) (345) €sq, 6 ST H TH AT TG ¥1 WA 1y, xy, ..o, xg

8: = o= § am P=‘_l(1} (x; = x;) qoq Q=.[], (o0 = Xo()),

a9
(A) P=Q B) P+Q=0
© P?2=Q D) P = Q2

61. T G T SR W ¥ am W A 3l B, G # A 3faa s Iveea ¥ 5w wR
f& |A| + |B| > |G|, 5@ |A|, A & saga % e frefi o=@ & @ -
(A) G = AB
(B) AB, G # % 3f9d IyEq=T ¥
(C) AnB = {e

oy 6] s JAEL
D) |ANB|

62. UMl p UF HAWY W& § A .

Q(F;S):[ubl; : a,beQ)
ol Q v wemst w1 a3 ¥, =

A Q([p), R #1 wuidw T ¥

®) Q(/p), @ # fawfa &= % p mm B Wy
© Q(fp), @ # fawafta & ¥ 2 wm @ @™
® [Q(p): Q]-3
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63.

"64.

65.

66.

67.

Let k the smallest subfield of R containing Q U {\/E, \/5} The degree of k

over Q is (Q being thé field of all rational numbers) :

(A) 1 ' B) 2

(C) 3 D) 4

In the sing Z of integers, the nil radical Jm is equal to :
(A) 5Z (Bj 3Z

(C) 30Z (D) 20Z

Consider Z[i] of Gaussian integers and let I = {a + bi e Z[i] : @ and b are

both even}. Then :

(Aj I is not an ideal of Z[i]

(B) Iis not a maximal ideal

(C) I is a maximal ideal

D) I={a+bie Z0) : a® + b2 is even)

The set Az{er:—\ﬁ S KE \ﬁ} in the subpace Q of the real line R is :

(A) Open but not closed (B) Closed but not open

(C) Both open and closed (D) Neither open nor closed

Which of the following statements is true for the product al;IAXa with product
topology of a family {X_},_. of topological spaces ?

(A) If each X, is normal then ‘E\Xu is normal

(B) If each X, is locally connected then ag\xa is locally connected

(C) 1If each X, is metrizable then I X, is metrizable

(D) If each X, is completely regular then (E\Xa is completely regular
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63.

64.

65.

66.

67.

Tk, R A 39 & A QU V2,B) w1 fiffw w ¥ m Q W,
EE HE % (Q vt wiim w1 49 weifa w@ D) -

A) 1 B) 2
€ 3 (D) 4
iRl & I Z H, Yol \/m TR T
(A) 5Z (B) 3Z
(C) 30Z (D) 20Z

T MTEEA QUi @1 Z[] T WA I = {a + bi e Z[) ¢ TW b I W9 F,
qd

(&) 1, Zi) F e T E

(B) I 3f=s aEed TR 2

(©) I & 3= amed #)

D) I=f{a+bieZG:a®+b?T9 37

SR @1 R % sweg= Q § Wi A={reQ:-v7 < x < T} -

(A) T ¥ AR I T T (B) o< & ofhd g & R

(C) TF &< A G & (D) T & @ Gew &3 A F I R
giftefe wfe & o (X, 3 TR Ak @ @ 11X, 3 fa
f # § F79 99 @9 ¥ ? .

4) R vo&F X, WA & X, o wme f

(B) A ¥oF X, e dog § a@ 1 X, = s g9 ¥

(C) AR ¥k X, Th e & @ [1X, ww g R

D) AR vEF X, T g Ve ¥ a0 X, o gl W ¥
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68. Which of the following statements is false ?

(A) If every countable subset of a topological space is closed, then X is a

discrete spacé.
(B) In R with cofinite topology, then dense subsets are its infinite subsets

(C) The collection of all open intervals with rational end points is also a

basis for usual topology of R.

(D) In-the contour set C, as a subspace of real line R, every point is a limit

point of C.
69. Consider R with usual metric and a continuous map f: R - R, then :
(A) f is bounded
(B) The i;ﬁage of f is an open subset of R
(C) flA) is bounded for all bounded subset of A of R
D) FLA)is compact for all comp;ct subset of A of R
70.  The function f: [0, 2n] - S' = {z : |z| = 1} defined by At) = €% is :
(A) a homeofnofphism
(B) not a continuous map
(C) continuous, one-one, but not onto

(D) a continuous bijection but not an open map
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68.

69.

70.

= § 3 90 %99 o © 2

(A I T HEte Tl B goE e SHYesd UiEg § a9 X U fafas

gafe &

(B) ®ftpfe wifafiat & o, R § 99 SU97s99 99 o Suagsd ¥

(©) Hﬁgﬁﬁmmm,mmﬁgﬁﬁmuRaﬁiﬁmwﬁmﬁﬁ
% fau ©F MR )

(D) F= == C #, ar«fos @ R & T I &l @6, Y& fog T
g fag g

ﬁ@ﬁm@mR%WamﬁR»R@mm%ﬁa:

A) fTF ufEs ®

(B) f % yfafad R &1 TF Tl STEY=IT &1

C) fA) ™ WfEg &, R A A& ot ufieg swagesg & fau

D) R¥AF 9t ¥&a vl & fow fLA) & wea ©

T £ [0, 21 > S = {2 : |z| = 1), fit) = et B g uRfE ¥

(A) TF &9 B

(B) U& Had wfafezwr & ¥

 (C) TH Had 9 ThHH! ¢ AT G T S

(D) T&F Tho! FIEYR Fad ¢ bt T e gfarasv 7@ ¢
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71. The BVP " + y = 0, y(0) = 1, ¥'(1) = 0 reduces into an integral equation

y(x)=1+ ﬁk(xlt)y(t) dt where :

(t,
(A)  k(x;t) = {

X,

x+t,
(B) klxpt) =

x-t,

t,

X,

x4+,

(D) k(xlt) = {

x-t,

t>x

<X

t>x

t<x

t<x

.2

t<x

I >

72. The eigenvalue and eigenfunction of Fredholm integral equation

y(x)=2A I:exe‘ y(t) dt are (respectively) :

1
(A) A= e2-1’ex
2
A= ——, e
© e? +1

1
A= -
(B) e +1
2
; B = y
®) e?-1

73. The solution of the integral equation :

is given by :

%2
(A) 9

x2
(C) x+—2—

I.B.C. : 09/18/SET—II
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7. TWEyY' +y=0,y0) =1, 5Q1) = 0 T& TR FHHET y(x) =1+ Ek(xlt)y(t) dt
W g9FET B §, @

t
(A)  klxt) = {
k(xt) = {
t,

k(x,t) =
k(x,t) {

72. TWSECH HEEA THEH

yx) =0 [eset (o) dt

& fvenafrs g qm sfvenafrs wem F99

1 1
(&) A=, e gl (B) A

ez

It
)
[
-
pc

2
(C) A= 2241 e~* %l D) A

73. TUHS GHIH

Ecos(x ~t)o(t)dt =x

F 7 fem #
Y -
(A) 5 (B) x 9
x? x2
e 145
@) x+ 5 D) 1+ 9
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74. The solution of integra;l equation Ee""ts(t) dt=sinx is :

(A) cos x — sin x (B) cos x + sin x

(C) sin x — cos x (D) - sin x — cos x

75. The integral equation ¢(x)=2 ﬁxt¢2(t) dt, where A # 0 is a parameter,

has :

4
(A) exactly one solution ¢(x)= Ix

(B) only trivial solution
: 4
(C) two solutions ¢;(x)=0, ¢,(x) =%

(D) no solution

76. The value of integral :

1
|
| T

correct to three decim31 places by trapezoidal rule with A = 0.5 is :
(A) 0.718 ' (B) 0.727

(C) 0.694 (D) 0.708

77.  The approximate value of y(0.1) up the second approximation in the Picard

method of successive approximation for IVP y'=(x-y), y(0)=1 is :
(A) 0.83867 (B) 0.83767

(C) 0.83967 (D) 0.83666
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74, TUEHA THE fex-'s(t)dt=sinx FEE

(A) cos x — sin x (B) cos x + sin x

(C) sin x — cos x (D) - sin x — cos X

75. WA HE ()= A [ 2t 620)dt, T 4 # O TH A ¥

(A) IYAEF T T ¢(x)=%x @ B

(B) ®ad T8 @ @l &l

4

C) 7 0,(x)=0, 9,(x) =% T g

(D) % & T8 @ 2|
76. Aged fam ¥ vMEd & diF e WH 96 TEed

1
1
| T

F UF E, el WY GEA A = 05 € :
(A) 0.718 ' (B) 0.727
(C) 0.694 (D) 0.708

77.  WRNE W GEE y'=(x-y), y(0) =1 B fo, fe fafy F FAm wfwe
ﬁ,@mﬁ,y(&l)ﬂmm%:

(A) 0.83867 (B) 0.83767

(C) 0.83967 (D) 0.83666
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78.  The local truncation error in y,,; for Euler’s method in solution of IVP
y'=f(x,y), y(x,) =y, is equal to :

2

. h
(A) (C)E’ £ <e<i.,

(B) y"(oh* x,<c<x,,,

h2
© y"(c)E, X, <CLX, ..

D)  y'(c)h? x, <c<x,,,
(where h is the step size)

79. Which of the following is true ?
(A) Local truncation error in Euler’s method is o(h)
(B) Global truncation error in Euler’s method is o(h?%)
(C) Global truncation error in RK4 is o(ht)

(D) Local truncation error in RK4 is o(h3)

(RK4 being the Runge-Kutta method of order 4)

" 1 .
80. The particular solution of differential equation y" -y = L s

l I (ex—t _e—x+t)dt l j‘g x+t +ez t)dt
A) 73 9 ¢
% X
l ? 24 -x+t 1 1 -x+t
(C) -2-I (e =@ )dt | EJ. +e )dt
X0 X0
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78. WRMWE HH W y'=f(x,y), ¥(x) =y, P & H, MR fafu & foag, y,,,
wﬁuafm‘gﬁ

2

(A) y'(C)%, x,<c<x,, & GOF ¥

(B) y"(h? x,<c<x,,, B TAE
h2

(C) y"(c)a, x, <c<x,, % GIA §

D) y'(h? x,<c<x,, ® TIH T
(&l h VY F AR BN
79. A d I FFmwm A & 2
(A) dfeer fafy & worm dfaa 12 o(h) B
(B) 3ifeer fafy & wd= dfera Ffe o(h2) R
(C) RK4 # wdx dfera Fqfe o(h?) ¥
(D) RK4 # wrm @fa 3 o(r®) 1
(78l RK4 #-%za fafu fomst #ife 4 &, | fefm w@ #1)

n 1
80. :ﬂaarawﬁmy—y=; F faiw &1 ¥

1 x (ex—t _ e-x+t)dt e-x+t % ex-t)dt
A 3 J
Xo

17 (
t ® 3l t
X0

J' (ex—t +e-x+t)dt
Xy

DN | =

17 x- —x+
(©) 5 I (et -e *)dt (D)
X0
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81. The solution of system of equations :
%=—y+t, %=x—t

is :

(A) x=C,cost +C,sint —t+1
y=C;sint - Cycost +¢-1

(B) x=C,cost - C,sint - t+1
y=C;sint + C,cost +t-1

(C) x=C,cost +C,sint +t+1
y=C;sint — C,cost + ¢ -1

(D) x=C,cost + C,sint - t-1
y=C,;sint - Cycost + ¢t +1
(Cq, Cy being arbitrary constant)

82. The particular integral of y"+3y'+ 2y =sine* by method of variation of

parameter is :
(A) e %*gine* B) —e%*sine*

(C) e coge” D) e coge*

d 1
83. The IVP -2 =2y% y0)=0 has :

(A) No solution
(B) Unique solution
(C) Infinitely many solutions

(D) Only finitely many solutions
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81.  |HEIO %=—y+t, %:x—t EER I

(A) x=C,cost + C,sint - ¢t +1
y=Cysint - C,cost +t-1
(B) x=C,cost - C,sint - t+1
y=C;sint + C,cost +¢-1
(C) x=C,cost + C,sint +t+1
y=C;sint — C,cost +t-1
(D) x=C,cost + C,sint ~t-1
y=C,sint - C,cost + t+1

(Cy, C, Wfes® 3R ¥))
82. mmwm%mmy"+3y'+2yzsine’ F favw &
g

(A) e %gine* - (B) g% gine*

(€ e cose® ' D) g2 ge*
83. WRRE A TEEm (¥WE) %=2y%, y0)=0 /3

(A) & T ®

(B) afgfta &1 &

(C) 3= 7 &

(D) H9a ¥ga-} wRfi za &
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84. The eigenvalues and eigenfunctions of the BVP :
y'"+Ay=0, y(0)=0, y(n)=0
are :

(A) A, = n?, ¢,=cosnx, n=123......
(B) A, =n? ¢,=sinnx, n=1,23......
(C) A,=(n-1? ¢,=sinnx, n=1,2,3......

D) A, = (n-17?, ¢,(x) =cosnx, n=1,2,3......
85. The Green’s function G(x, t) for the BVP :
x%y" - 3xy' + 3y = 24x°, y(1)=0, y(2)=0

1S :

( 3 3
(t"”(t""‘), 1<t<x
6t
(A) 8 43y .
(x x)(;it t), <t<?
6t

t-t%) (x-x*)
t3

B |¢-%) (x-x2

t3

(1-12) (4x - 2%)

;2 . 1<t<x
P,
(C) .2 43
(1 x)tg4t t)’ <t<?9
q

t-t?) (x-x*)
63

(D) (x-x%)(t-2%)
L 63
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84. Yt WF THE
y'+iy =0, ¥0)=0, y(m)=0

% sfyenafs ga qo sfvensafs wem € -

(A)
(B)
(C)
(D)

85. Uit WH wHE
x*y" - 3xy' + 3y = 24x°, y(1)=0, y(2)=0

A, =n?, ¢,=cosnx, n=1,23....

A, = n, ¢,=sinnx, n=1,2,3......

A, =(n-1? ¢,=sinnx, n=1,2,3

......

A, =(n-1?, ¢,(x) = cosnx, n=1,2,3......

# fau 79 weF Glx, t) ©

(A)

(B)

©

(D)

T.B.C. : 09/18/SET—II

(¢ -1°) (4x-x%)

6¢°

W (x-x°) (4t -t3)

\

6t

(-3 (x=2")

t3

t-t*) (x-x%)

\

t3

’

’

(1-¢%) (4x-x%)

t2

t

t-2%) (x-2%)

6t

(x-2) t-t%)

6t

(1-x?) (4t -t%)
2

’

’

’
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86.

87.

88.

The extremal of the functional :
I =] (+3y+2x) dz, 50)=0, y1) =1

B ‘

(A) y= §x2+-}x

B) y= §x2+4x

©) y= §x2+x

D) y= %x2+%x

For a conservativ'e system, which one is false ?

(A) The generalized forces are derivable from potential energy
(B) The Lagrangian does not depend explicitly on time ¢

(C) The Hamiltonian is a constant of the motion

(D) None of the above

The variation method for boundary value problem, based on the wea

form of differential equation is :
(A) Least square method (B) Ritz method

(C) Galerkin method (D) Collocation method
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86. oS J(y)=_[01 (y'+3y+2x)dx, y0)=0, y1)=1 F W UH © :

A y= §x2+;11-x

B) y= %xz +4x

(C) —lx2+x
=3

(D) L T W
=8 4

87. TF W& 93 % fau, FFw @ ¥ ?
(A) fefes 351 @ =% s@ o €
(B) W9% ¢t W W= &Y q, awf~gd fk 78 a1 #
(C) Ta =1 R R ¥
(D) 3IWF ¥ ¥ HE T

88. 3l FHIHI HI FHAGR (AR ) Y W 3uifia, afds 94 g5 & faw sumw
fafa % .

(A) gAdH I gome (B) fem fafu

(C) werfea fafy (D) wicyE fafy
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89. Match the following into the Welghted res1dual method for approx1mat10n

function ¢, :
Methods

(@) Galerkin method
(b) Petrove-Galerkin method

(¢) Collocation method

The correct option is :
@ ® ©

W o O o

B Q) @ O

© @ @ @

®®E @ 0.

Weight Functions (w;)
1) w; # ¢,
2 w; =0;

3) -.w,- =3(x - x%)

90. The extferhal for J(y) = L)l (y'2+ y?) dx, y(O)_= 1, ¥(1) = unspecific is :

(A)

e e

G e’ -1

e* - 62+x

e? 1

(B)

T

D) |

91. Let J(y)=_“01 (3y% +x) dx + (y(0))®, where y is a continuous function on

0<x<1.Let y;=x and A=x+1 on 0 < x <1. Then the veriation 8J(x, h)

is equal to :
A 1
(C) 5
T.B.C. : 09/18/SET—II
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89. Wied wer ¢, B fou Wi srafire fafy &, fra & frem =f

fafer aRa wer (w;)
() TRRREA farfe D) w0,
(b) YZE-TeRfRT fafy 2w, =9,
() wev fafy @  w=5x—x)
W@ e ¥ |
@ ® (©

@Aa @ @O @G
B) 1) 2 @
e 1 B @
O @ @ @

9. J»=[, 2y dx, y0) =1, y) T ¥, F fory T A Y

x 2+x x 2+x
e +e e~ =@
A B
&) e?+1 B) e?+1
x 2-x x 2-x
e e e +e
C - (D
© e?-1 & e’ +1

9L W J(y)=[) By*+x)dx+ (YO, T y T 0<x<1 F Tw wew ¥ AN
Yo=x T h=x+1, x€[0,1] HI @ TR 8J(x, h) :

(A) 13 U ¢ (B) 0 % =R §

(C) 5% s ¥ D) 2% TR ©
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92.  Match the following :

System ’ Degree of freedom
(@) Flywhel 1 -2
() A rod lying on a plane surface 2 -3
(¢) A particle on surface of sphere @) 1

(@ A pair of scissors lying on a table  (4) 4
The eorvect option is :
@ ® © @
@O @ @ @
B G O @ @
©® @ O
D@ @ @ O

93. A spherical pendulum consisting of a particle of mass m moves under gravity

on a smooth sphere of radius a. Which of the following is not true ?
(A) Degree of freedom is two °

: I SR P B
(B) Lagrangian L= 5™ma (0% +5sin”0 0°) — mga cosH

(C) Egquations of motion are 6-sind cos89” + %Sine =0,sin?0 ¢ = cqnstant

(D) Generalized co-ordinates is (r, 0, 0)

where 8 is angle measured up from the downward vertical
T.B.C. : 09/18/SET—II | 50



92. T/ =1 fuem =ifsT .
LES
(@) AT H W TH
(b) T T TS W Th g
€) T & T W TH &
(d) =g &1 T T A9 W
e faweg ® -
@ &) © @
A 1) @ @B @
B 3 1 @ @
<€ 3 @ 1 @

D @4 2 @ (@

ARl H HE
1 -2
2 -3
@ 1
4 4

93. TUH TTHR Teid Sfeh Th m FFHE & &V WAl ¢, W ¢ o & 790 M
R A F FG A e g T F | I wA § 2

(A) @dId S HE 2 ¥

(B) omnf=maa L= %ma2 (6 +sin®0 ¢°) - mga cos6

g

(C) Tfa & gt § : 6-sin6 cosB® +2-sin® =0, sin” 0 ¢ = constant
a

(D) =% FRIF (r,0,0) ¥

Wl 0 T% wW ¥ W M} ohEeq W T ¥
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94. The Hamiltonian for a particle of mass m moving in a plane with potential

energy V(x, y) is

1
(A) H=

2
5 (Bl + P - Vi, y)

B) H=-—(p?+ P+ V(x, y)
2m
(C) H=L;l—(px + pv)+ Vix, y)

@ H=T(p}+pD)-Vix, y)

2
22 2z . )
95.  The particular solution of equation 32 a Fe =2y +2° is :
&) 2% B) %
© xy? D) —xy*

96.  Consider the partial differential equation :
YUy, = YUy, + xzuyy =0
Statement I :- Above equation is hyperbolic for y(y-4x%) >0
Statement II : Above equation is parabolic for y = 452

Statement III : Above equation is elliptic for y(y-4x2) <0

The correct option is :
(A) I, II are true but not III
(B) I, III are true but not II
(C) II, III are true but not I
(D) I, II, IIT are true
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94. Viz, y) feafes o % w19 oF oo § gm (1fd #@ gQ) 8 m THEE B HW
w1 T §

(A) H=-l—(p, - py) - Vix, y)
2m

®) H=5- (5 45D+ Vix, )

© H=Z (0} +p))+ Vi, )

@ H=7 @2+ ph)- Vi, y)

2
2
95. gHtEHI a—§—+%=2y+x2 F fasm &1 ¥
dx* oy
(A) x2y (B) —x2y
C) xy? D) -xy?

96. UMl H aFHA THIH :
Vb = Yty + 2%y = 0
o 1 : ITYR Tl Afamadd ¥ oy(y-4x) >0 F fow
97 I : IR THHE WA ¥y = 452 B foIU
F 111 : S9gF T T & y(y-4x?) <0 B folm
@ fawe ¥
A) 1, Hmtiéﬁr—; I &
(B) I, Il ¥ ¥ &fF7 11 76

(©) II, Il §9 § afea 1 7t

M) L II, III 99 ¥
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97. The compute integral of the partial differential equation 2zpg=p +gq,

% . _9z .
ax’q ay 18 =

(A) 22=2(a+1)(x+i—)+b
B) z=(@+D)x+D)+b
a .
o 1 y
(C) z2==(a+D(x+=)+b
- 2 a

D) z=@+D)(x+2L)+b
2a

(a, b are arbitrary constants)

98. The solution of the wave equation u, —czuxx =0, —o<x<w, t>0, c20,

u(x, 0) = 0, u,(x,0)=cosx is :

(A) % [sin (x +ct) - sin(x —ct)]

(B) %—[sin (x+ct) + sin(x -ct)]
c

{C) —l—[sin (x+ct) — sin(x —ct)]
2¢

(D) %[sin (x—ct) — sin(x +ct)]
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0z 0z

97. SR A GHIEW zpg = p +q, P=3p 05 7ol TS ®

(A) 22=2(a+1)(x+%)+b

(B) z=(a+1)(x+%)+b

(©) Z=LigeD e+ B
9 a

D) z=(@+D)@x+L)+b
2a

(a, b W 3R ¥)

98. T WHIH y, —c’u, =0, ~o<x<o0, t>0,c#0,ulx, 0 =0, ux,0)=cosx

Eh'l%ﬁ%:

(A) 1 [sin(x+ct) — sin(x — ct)]
c

(B) Elc—[sin (x +ct) + sin(x —ct)]

(C) l[sin (x +ct) — sin(x —ct)]
2c

(D) 1[sin (x—ct) — sin(x +ct)]
c :
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99. The solution of IVP, tu, + xu, =u, —c<x <o, 0<t, ulx,x%)=1 is :
(A)  ulx,t)=x%
B)  wx,t)=x2/t

C) ulx,t)=t/x*

D) wulx,t)=x2/t

The solution of _ 832_2 0%z ~ 0’z +2a3z oY
100. e solution of equation W ax28y axay2 ayg 18

(A) A+ + fx-y) + fylx-2y) - %xew
B) filk-9)+ flx+y)+ fi%a-3) - xe™
(€ filx+y)+folx-y)+fylx-29) + %xe"”

D) filx=-y)+filx+y) + folx-2y) + %xe"'y

(f1» fo, f3 being arbitrary functions)
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99. URME HH WHRN (WW) tu, + xu, =u, <o<x<oo, 0<t, u(x, x2)=1
TR

(A ulx,t) = x%
(B)  ulx,t)=x%/¢2 -
| C) ulx,t)=¢t/x

(D) u(x, t) = x2 /t

9%z Pz 9% 9%z
3 - 2 9 - 3 -+ 2 3

100. WUT( ):eﬁyaﬂ’gﬁ%:' :
(&) fx+y) + =)+ flz—2y) - %xew
B) -3+ fylxt+y) + f2x—y) - %x

©€) Ale+y)+ folx-y) + fy(x-2y) + %xe’“y

D) fla-y)+ frlx+y) + filx-2y) + %xe"‘y

(Fys for [ SFTH Ter )
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Group-B
41. For Platykurtic curve :
(A) By =3 B) By >3
(C) By <8 | D) By =0

42. The approximate relationship between mean, median and mode is :

1
(A) Mean = Median + g(Mean — Mode)

1
—Median + (Mean — Mode)

(B) Mean 3

1
(C) Mean = Median — g(Mean — Mode)

(D) Mean = —;—Median - %(Mean — Mode)
43. Quartile deviation (Q.D.) is given by :
+
A) QD. = Q—3§—Ql B) QD.=Q-Q
(©) QD. = Q—"';& D) QD.=Qg+Q

where Q; = lower quartile
Qg = upper quartile
44. Variance is independent of :
(A) Change of origin but not of scale
(B) Change of origin and scale
(C) Change of scale

(D) Change of scale but not of origin
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41.

42.

43.

a&B

TUeHHE IF @ AU
(A) By =3 (B) By > 3
(C) By <3 D By =0

wren, W 3R aEEE @ A A TE AT WY €

(A) mw:qrﬁmn%(mw-agam)

(B) m:%M+(mw—a§aﬁ)
1

(C) m:mﬁzm-g(mw-aw)

(D) wF = —;—M+ %(mw—w)
wqd® faeed (QD.) 38 YER fem s ¥

@ @b - Bl (B) QD.= Q- Q
© @D.- B4 D) QD.=Q;+Q
el Q = = 3@@3‘7

Qg = I wgdF
JEO WA €

A) TE-fag @ wadt ¥ AfET @a F dRed 3 T
(B) Ho-fag iR @a & WedT @

(C) @a & tfEadt /

D) W 3 W ¥ At go-fag @ IRedT A T
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45.

46.

47.

The limits for coefficient of skewness based on Quartiles (Bowley’s coefficient

of skewness) are :

@ Ly, B) (-3,3)

(© (0, 1) | D) (0, 3)

Consider families with 3 children and assume that all eight possible
combinations BBB, BBG, BGB, GBB, BGG, GBG, GGB, GGG, where B stands

for a boy and G for a girl, are equally likely. If the events E and F be :
E = {a randomly chosen family has at most one girl}

F = {the family has children of both sexes},

then the events E and F are :

(A) mutually exclusive and independent'

(B)‘ mutuall;f exclusive but not independent

(C) independént but not mutually exclusive

(D) neither mutually exclusive nor-independent

| Suppose that there is a chance for a newly constructed buiiding to collapse,

whether the design is faulty or not. The chance that the design is faulty is |
10%. The chance that the building collapses is 95% if the design is faulty
and otherwise it is 45%. If it is seen that the building has collapsed, then
the probability that it is due to faulty design is :

(A) 0.10 (B) 0.19

©) 045 D) 095
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45. QIR W e dvE E F WA (s w1 dwE o) §
A (-1,1) ° (B) (-3, 3)
© (0,1 D) (©, 3)
46. 3 w6 Tt TRER W faER Ffew ok 7 e fF |t 38 Wwa w9m BBB,
| BBG, BGB, GBB, BGG, GBG, GGB, GGG, Wi ¥, 7! B 0% wgd #1 3
G TF weH F Wi ¥ Ak v E R F 36 YR ¥
E = (1% JgfoHa: 91 g0 MeR § e ¥ = & a5# 9
F = (vfar & 2 il & =2 §),
@ A E 3 F T
(A) TER uEst iR W
(B) WER &Sl fhg w@ad T
(C) T g WER yvasi &l
(D) T @ WER 3gash iR 7 &/ WaA
47, WF SR R T Taia TURE B @8 S B T wA ¥, 9 SR s Qg
T o 7@ wEe & Sy 3 WiaRd 10% ¥ ARG B @8 A H Widmhdl
95% ¥ afe IWE! @ <Y ¥, I IF 45% ¥ A @ @ T fF g
@@ T %, 99 39 9 &1 Wiuka F dn fF oag Joel aee F wRm g ?
(A) 0.10 (B) 0.19

(C) 045 D) 0.95
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48.

49.

50.

51.

If the number of items produced in a factory during a week is a random variable
with mean 100 and variance 400, then the probability that this week’s
production will be at least 130 is :

1
(A) 2 (B) 9
1 4
s < =
(C) = 2 D) < i
Let X, X, v be @ sequence of independent and identically distributed

Chi-square random variables, each having 4 degrees of freedom. Define

i S
-Sn=2Xi2,n=1,2, ......... .If;"—p—nl,asn—)oo,thenp.:
=1
(A) 8 (B) 16
(C) 24 D) 32
4n (4n) 1\ g\4n-J
The value of | ’!lli_I)nw 2 ; (ZJ [Z) equals :
, j=n
a 0 | ® =
4
1 3
© 5 | (D) 1

A Markov chain {X : n > 0} defined on a finite state space S with stationary
transition probability matrix. Given that chain is not irreducible. Then the

Markov chain :

(A) admits a unique stationary distribution

(B) cannot admit exactly two stationary distributions
(C) may not admit any stationary distribution

(D) admits infinitely many stationary distributions

T.B.C. : 09/18/SET—II 62



48.

49.

50.

51.

I TF PRl H UF GEE B ONH Sdlcd Sl @1 GO TH I W T,
e 100 AR TEO 400 B Y, 99 T a1 HI WiGwda 1 2 R 39 gwE @
IqE HH ¥ 'HF 130 BM ?

o o B =
) 9

1 4
© < o <

LRSI 119 CD. SRR wWad SR e sfed 4 WA Hifed A FE-a Agfwdh

aﬁm@aw%lﬁﬁaamﬁsn=ix?,nzl,z, ......... I
: i=1

%—E——%u,mn—)w,ﬁaum'@m 3
(A) 8 (B) 16
(C) 24 D) 32
4n 4n 1 J 3 4n - j

lim 2 (—) (—) HT HAE TR R
ade S on L J 4) \ 4
A 0 (B) =
( 4

i ) §
(C) 5 (D) 1

& WEE gEe (X, 0 on > 0} WeH HHAY WAkl AegE F WU TH g
ey gufe S W uRefa ®1 f§a T § fo sEen sereiia T@ ) q wehie
Taa |

(A) H9d Th WM FeT & ¢

(B) UMY Q W §A Hl e W@ Tl

() FE off T de7 T W@ Tl

(D) oTfifda; %2 Wed &eAl &l @ Thdl &
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52.  Girls arrive in a queue according to a Poisson process with rate A, and boys
arrive in the same queue according to another Poisson process with rate Ao
The arrivals of girls and boys are independent. The probability that the first

arrival in the queue is a girl is :

}"1 A’2
(A) }\,1 + }\.2 (B) )\.1 + 7\,2‘
)\'1 }\’2
— D PSR
© 7 o 3

*63.  Consider a Markov chain {X, : n > 0} on the state space {0, 1} with
transition probability matrix P. Which of the following statements is necessarily

true ?

1 0
(A) When P = [ ], lim P, [Xn = i] converges for i = 0, 1, but the
0 1) nae - '

limits depend on the initial distribution v

0 1 : ' |
(B) When P = ( J, lim P,[X, =1] exists and is positive for all choices
1 0

n— co

of the initial distribution v

lim Pv [ X, =0] does not exist for any choice
n— co

1/2 1/2
(C) WhenP = ;

0 1

of the initial distribution v

lim P,[X, = 0] always exists, but may be zero
n— oo

1/2 "1/2
D) WithP= ;

1 0

for some choice of the initial distribution v
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52.

53.

T.B.C.

eferdl TF U H A, W H WY I WHA B qed I € IR AgH I ufw
)l WS Y T 3T @H THA B T6d 91 & | defwdl 3R aeahi &1 smme
Wi ¥ U § e o weE @ R # wivwar ¥

M | Ag
@ Y
A A
© 3, ® 3.

GHUU TIfakal AT P & WY Edl §EfR {0, 1} W TH ARG FEe
{xn:'nzmmﬁémaﬁﬁmﬁmﬁf@amﬁﬁﬁmammmﬁqﬁ
g2

1 0
(A) WP:(O 1], lim P,[X, =] sfrafa adt 2@ = 0, 1 & fau, o

n— o

gt R s v W fslk et #

(B) aap=((1) (1)) hmP[x =1] sfqa # &1 & 3R e B g,

mﬁwéaus%mﬁw%ﬁm

lim P,[X, =0] wfys de7 v & fFt oft =

n— o

1/2 1/2
(C) WP:( J,

0 1
& fou sfae o 76 wa &

1/2 1/2

1 0
W 9 B FH T B A0 I B G ¢

(D) WP:( } lim P,[X, = 0] g8 s1fce § T &, dfed i
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o4.

55.

56.

57.

T.B.C.

While calculating equilibrium probabilities for a Markov process, it is assumed
that :

(A)
(B)
(C)
(D)
In three independent throws of a fair die, let X denote the number of upper
faces showing six. Then the value of E(3 — X)? is

Transition probabilities do not change
There is a single non-absorbing state
There is a single absorbing state

None of the above

20 2
(A) 3 (B) 3
5 5
) . 5 (D) 12
Suppose that the five random variables X;, X,, ........,, X5 are independent

and each has standard normal distribution. A constant C such that the random
C(X1 +Xy)
(Xg +X2 4 X%)

variable 775 will have a t-distribution has value :

V3 3
@ 7 ®) |
C ¢ (D) 2
© 3 -

If X is normally distributed with mean p and variance 1 and Y2 is independently
distributed, as central xz with f degrees of freedom, then the value of :
f -[ 2 exp| - (x +y)+ux dy“ - dx
—o 0

i8 :

P Yu+1)
@ Lo ®) 22 N
L
(C) Jn e2 (D) None of these
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54.

55.

56.

57.

T.B.C;

T Hehie YHA 1 Gfad Wiawdel w1 UReed 0 gU 98 HW femn Wi
f& .

(A) FFHH Wigwa T e §

(B) 7@ %97 TH MGVl /e Bt &

(C) T F90 TH Eve e A ¥

(D) S9F # | FE &

% gy of8 #1 T w@ds o 4, 99 i 8 3o T SR wer! # ge
XY FRA & WEQ - X2 71 99 % .

20 2
(A) 3 (B) 3
5 5
© 3 (D) 12
M S 9 agfe® WXy, Xy, oo , X5 T § 3R T&F 9 THF THHA

C(Xl + X2)

¥ & fer ¢, Wi agfes =
(X§+X§+X§)

777 Sfed B ¢SS @, H AR

qm

' ;
(A) o (B) 2

3 2
© 3 _ (D) \/3:—

Ffe X JEMIG: Sfed @ W p 3R T 1% @y, @R Y2 wdsa: afea § a9
a:ré-a*f%mfwa’wﬁfﬁ%ma,aa

I f exp(——l-(x2 +y )+ px) dy2 20 -
F HE B :
1
“(n+1
A) Efﬂ(‘” ) B) rzz ne2
1, .
C€) Jme2" D) T A I T
. 09/18/SET—II 67 P.T.0.



58.

59.

60.

61.

[.B.C.

The pdf of sample range W for a sample of size 3 drawn from uniform

3 3
distribution over |~ 5> 5 | is

2 2

9 2
(A) §w(3—w),0<w<3 (B) gw(l—w),0<w<1

2 3
(9] §w(3—w),0<w<3 (D) §w(3—w),0<w<3
Let X, X5, ..ot , X5 be a random sample of size 5 from a population having
standard normal distribution. Let X = = Y X;and T =), (Xi = X)z. Then

5i =1 ; i=1

‘ E(Tz)—(2) is equal to :

(A) 3.0 (B) 3.6
(C) 48 ' D) 5.2
Consistent estimators are :

(A) not unique and not invariant

(B) not unique and invariant

(C) wunique and invariant

(D). unique and not invariant

If X and Y are the means of independent random samples of sizes ‘n’
and ‘m’ from normal populations with known variances 032( and o%, the

100(1 — ®)% confidence limits for difference of population means (ux — py)

are .
2 2 s 0,2 0.2
% _ T\ 0% , oY X-Tigl ml =L +—L
A (X-Y)52Zyps =+t ® | ) “2\ 7
2 2 e o2 o2
ox _ Oy (R -Y)FZyp| X -
(C) (X Y)-{—Za/z _7—1,— —’—n— (D) ( )I a/2k n m)
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58.

59.

60.

61.

(—g,%)mmmﬁmﬁm3$@m$mmqm

W &1 pdf % :
9 2
(A) Ew(3—w),0<w<3 (B) 5w(1—w),0<w<1
2 3
(C) §w(3—w),0<w<3 (D) §w(3—w),0<w<3
LIERCIELD: O SRU— , X T YHMIE 927 Al Th 9AfE § MY 5 H T
5 5
Wuﬁzﬁhmr«ﬂﬁqi:%}: X; ¥RT=Y (Xi—X)z%laaE(T222)
=1 t=1
forgs W & 2
(A) 3.0 (B) 3.6
(C) 438 D) 5.2
U AHhed & :

&) I T o e @

(B) T&HHH 3R ufiadHia

(C) wwHH T 3R syufEda

D) A R s T

A X SR Y wame wied, 6 s o ol o2 9 € ¥ ™ o ek
‘m’ S T WA TG Ffoew » wed €, @ whe MEA B IR (uy - py)
& fam 10001 - )% fovaram d@md € -

g 2 = (2 o2
@ ®-9)72 2+ @ K-Y)FZu \2’1& + %ﬂ

© (X—?):anlz 21X D) (X‘?):an/z e
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62.

63.

65.

Let X;, Xy, ........, X,, be random sample from Ni(y, 62), then M.P. critical region
of size o for testing H, : 6 = 6, against Hy:0=0; (>8pis:

Z Z
C={x|>9+0 & C={x|x>0y -0 -2
(A) {%I o JZ} (B) {%Ix 0 7;}
> Z, _ Z,
(C) C=1%|¥s8+0-=% @ C=1z|2>8-0-—%
If 0,G =1, 2, ........ n) is a set of observed frequencies and
Efinl 2, ... , 1) is the corresponding set of expected frequencies, then
2
n
2 (0; - E;)
2= 3 OB
i=1 E;
follows :
(A) Chi-square with n d.f. (B) Chi-square with (n - 1) d.f.

(C) Chi-square with (n - 2) df. (D) Chi-square with (n — 1) d.f.
Which of the following statements is true ?

(A) Consistent and unbiased estimators are @que

(B). Sufficient and consistent estimators are unique

(C) Consistent and unbiased estimators are not unique

(D) Unbiased and sufficient estimators are unique

In Wald-Wolfowitz Runs Test, let r be the number of runs in combined
sample of m x’s and n y’s and ‘if ‘m’ and ‘»’ are both large, then under

H : two independent samples have been drawn from same population :

2mn

(A) E(r)=m_n+1 (B) E(r)=m+n+1
2mn 2mn

(C) E(r)=m+n-1 (D) E(r)=m_n-1
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62.

63.

64.

65.

T N Xy, X, . , X,, N(u, 0% & & agfeow ufreyl ¢, @
Hy:0=0,(6) % faeg Hy: 0 = 6, % Wem & foig a9 o 1 vewram
(M.P.) wifew &= &'

(A) C={35|E>90+0-ZT‘;] (B) C:{%‘If>90_o-._z\/_%_}
_ 2 B Z,
© C= ’.‘|x>90+°'—n— D) C= §|x>90—c-7l-

M Oy(i = 1,2, ...... n) W arawasll 1 @& Sq=a E MEG = 1,2, ..., n)
YR ARaRasl &1 9 999 €, 9@

IR w4 ¥

(A) FE-Ti n df & 9 (B) FE-a (n - 1) df % WY

(C) FE-T (n - 2) df & 9™ (D) FR-T (n - 1)2'd.f. % Y
frefafad wo & ¥ wFw o & 2

(A) T 3R Ffid wed TEAE B9 §

(B) W@ 3R T AweF THAE oW E

(C) ¥ 3R fra aFew THEAE TE oan ¥

D) 3T 3R TG e TEEE BN §
W-Wﬁﬁjmqﬁmﬁ,qﬁmﬁimx’saﬁlny’s*ﬁﬁﬁmﬁ
Wﬁﬁmr%mﬂfa‘m’ﬁ?‘n’ﬁﬂ%ﬁg,aﬁHO:?ﬁﬁﬁ'ﬂm@
g wfe | et ™ € & wa

n 2mn

(A) E(r)=m_n+1 (B) E(r)=m+n+l
2mn 2mn

(©) E(r)=m+n.—1 (D) E(r):m_n—l
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66.

67.

68.

Paired sample sign test is a test for :

(A) median differences (B) difference of medians
(C) mean differences (D) difference of means
For given paired observations G5 9); ¥ = 152, wouvesss , n, let d; = difference

between ranks of x; and y;. The rank correlation coefficient (r) is :

n n
6y d? Y d?
1

TRy . o: P, (L. B
’ n(n2 - 1) ' n(n2 - 1)
62 d? 62 d?

C) r=1- D r=1-

(n2 - 1) (n 1)

Using Kl;uskal Wallis one-way analysis of variance by ranks to test the
hypothesis whether ‘C’ independent samples are from different populatlons,
if :
C

ng = no. of cases in Kth sample, N = Z ng

K=1
Rk = sum of ranks in Kth sample .
Rg = average of ranks in Kth sample

then the KW (Kruskal-Wallis) statistic is :

- -

12 9 e
(A) KW= N(N+1) K2=1 nKRK 3(N+1)

12 & 5

1% © & e

12 & o
@) KW=|———— Y ngR%|[-3N
K=1
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66. Fima wfacyl fag whem foes wlem & fag & 2
(A) I @ "R & fag (B) wiftmaisfi & FW & fog
(C) IR & W & fag (D) WA & IR & o

67. @ 14 Ffima Jaoll (x;, 3,50 = 1, 2, oo, n, B TG, 7 A d; = x; IRy,
Ft Ffed #F @9 o ¥ 9 P TeEsy T (1) ¥ -

‘.'1 n
6y df ): d?
1=1 '
(A) =] - — (B) =1 - ———
' n(n2 - 1) ' n(n2 - 1)
63, d? , 6y, d?
_q_ t=1 T
C r=1 (nz—l) M r=1 n(n—l)

68. ‘T ‘C’ wad yaey fiF-fum Tufed @ fad ™ ¥ wReerm &1 whyw w3 &
fau, #ifedi g0 FFa-afaq tH y0 favesm & g F1d ge, Al

C
= K4 sfedd & 9 &t ge, N= ), mx
K=1
Ry = K& wftedl & =ifedi &1 dmee
Rx = K3 vfaeet & Fifed =1 sfwa
9 KW (Fha-aifed) gfaey §

125 & =
. - ~3(N +1
(A) KW N(N+1)KE=:1 ngRg |- 3(N +1)

C 1.
(B) KW= (N+1 2 ngR% [+3(N +1)

_- 2 & o _
(C) KW = mxzzl nKRK +3(N 1)

C

12 _s
D) KW= RZ - 3N
a N(N+1) KZ;I xRk | -3
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69. Under the assumptions of Mann-Whitney U-test, if

nin+1)
U, =W, - — W, = sum of ranks of values of first sample
m(m + 1)
and Uy, = W, - — Wy = sum of ranks of values of second sample

and n = size of first sample, m = size of second sample.

Then U; and U, are values of random variables having mean and variance as :

A) nm , nm(n+m+1)
mean = —-, variance = T
nm , nm(n+m - 1)
(B) mean = 3 > Variance = =
nm _ nm(n-m +1)
(C) mean = 4 variance = 5
D) nm _ nm(n-m-1)
mean = —=, variance = T

70.  For the classical linear regression model :

the assumptions are :

0,  i#j
(A) Ew) =0V i E@u) = 9 . .
Oy i=]

(B) X/s are fixed numbers

(C) The number of observations must be greater than number of parameters

to be estimated

(D) All of the above
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69.

70.

A-fogedt U-gdem &1 weaael & ora, g

U1=W1—P(—2ﬂ,wlzﬁwm$mﬁmﬁ?ﬁﬂ
e U2=W2—F1L"}§+—U,W2=Wuﬁaﬁ%ﬁﬁﬁﬁﬁwm

3R n = vom wfaeyl &1 MmN, m = foda wiaesl &1 M
mUlaﬂTUzﬁa@m‘aﬁﬁm%ﬁ#waﬂtmwm%:

nm(n +m+1)

(A) W = 2% g =

g ¢! 12
N q— nm(n +m-1)
4"’ 12
PR p— nm(n-m+1)
4’ 12
D) s 2 e = nm(n-m-1)
4"’ 12

& fou st 3| TR T
(&) E) = 0V i Euu) =

(B) X;s fer wed €
(C) Demil F G FHfad fFd 91 9 e & g ¥ e afye B =fee

(D) I @sft
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71.  Under the usual assumptions of classical regression model, the least squares
estimators of regression parameters are :

(A) linear
(B) unbiased
(C) have minimum variance in the class of all such linear unbiased estimators
(D) All of the above
72.  For the normal regression model :
Y; = ¢ + BX; + u;, where u; ~ N(O, 02); i = 1,2, oo,
and 6% is unbiased estimator of 6% and

B is unbiased estimator of § and

ifx; = X; - X, y; =Y, - Y; 95% confidence limits for B are :

. & . &2
(A) Bttyges - B) B th005 -
Exz- zxi
(C) P+t 8 D) B+t 6"
Tlo.025 5 : 3
52 0020 5 42

73. In the Gauss-Markov linear model :
Y=XP+u with E(u) = (0) (null vector)

and E(uw) = 0’1,

Xu X = Xy

Xop Xgo - Xy
and X = |

an an an

If some of Xij values are values of indicator variables while other are values
of independent variables, the model is called :

(A) Analysis of variance model
(B) Analysis of covariance model
(C) Regression model

(D) Fixed effects model
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71. fafafted gmygw wfed &1 GA AfUROET & ded, THHEU WAl & JAaH
1 AHAs B §
A) He=w
(B) 3fva :
() T wft Yaw sl oo & T H A T T B §
(D) SwgF |l
72.  WEER gHHEN Hied & fau
Y; = o+ BX; + u, & u; ~ NO, 062 i=1,2 ey 1
AR 42 AR e § of F AR P oFRET sMETE § B SR
"Ifixi=Xi—)_(,yi=Yi—?;WB@W%%MW%:

6 52

A ki A G
(A) B ttyoes (B) B ti02s
JZ x? Zxf
" 2
" 6 A &
(C) Bzttyoes—= D) B+t
00253 3 Bt o025 -

l l

73. TR9-AE e Afed H,
Y=XB+u v E(u) = (0) (Y2 Fw)
AR B(ww) = o,

X Xy X1p

Xo1  Xgo Xop
i X = : :

Xp1 Xpg Xnp

Hﬁiﬁsxﬁuﬁlfﬁ;aﬁd%m?%*mﬁﬁanvﬁh=mﬁ$“ma%,maﬂmaiﬂ
g IR

(A) v favetso Aied

(B) Wy faversm #few

(C) HHIZEw Hisd

(D) fraa-yaE Afed
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74.

75.

76.

T.B.C.

For the Gauss-Markov model :
Y=XB+u with E(x) = (0) (null vector)

; and E(uy') =67,

The best estimator of any estimable function /'8 must be of the form ¢’X’Y,

q = (ql, Qg <veneee ) qp) and satisfies the equation :
A) ¢XX=U B) ¢X=0
€ ¢X'=0 i D) ¢X=1
Let X = (X;, Xg, s X, ) » #=E(X) and Z=V(X). Let X, p and I be

partitioned as :

o) () ;[
X= B=| Ty |2 :
X(Z) . (2)

g Zor  Zgg

~

For what choice of the matrix P, the components of the vector X(z) -P )5(1)
are uncorrelated with the components of the vector X(l) 2

(A) =2y, B5p B) Epis

(©) -Zy I D) Iy 33

Let X, (@ =1, 2,-..., N) be N independent observations from NP(E" 2),

|
1, M=
D4
®
5
(oW
o
N

= 1, 2, ..., N) be i.i.d. variates distributed

according to N p(Q, 2). Then an unbiased estimator for I is given by :

1 1 X
(A) Y (X, XX, - XY B) —— Z ZoZ0
N— o} N- o
; N
2 (X, -X) (X, - XY ER
Ol 1 N a=1
: 09/18/SET—II 78



74. TRE-TEE Hed & AU
Y=Xp+u W&l E(u) = (0) ([ i)
IR E(ww) = 0’1,
ot ST e 1B ST SRer B TR ¢'X'Y, ¢ = (a1, G e G
FE B wifEn iR W uge wa @ SHiE
a) ¢XX=V B ¢X=U
€ gX'=V D) ¢X=!
75. T AR X = (Xy, Xy, ooy Xp) 2 B =E(X) 3 5=V(X) #1 7 o
X, p 3Rz H W@ fawlem fe m e

G N I Y O e
= X(z) 2- u? S '
s Zog1 299

e P 3 fr o & forg, 3 x@ _px® @ wew dwR X0 # Wl #

Y It § 2
(&) =Z5 550 B) 33
© -5, 5 M =5 Eh

1 N
76, WA X, (=12 . N, Ny ) 3N w S g Xog 2 X

3R 7 T iid. faR 2, (@=1,2, .., N) 9f@ & N (0, T) & FFER| T

s & fau w Al emhe fo S B % BN

1 1 N

A §31 Z (X, - XX, - XV B N1 Y Z,Z,
(ll oa=1

i = = 1 X :

© 32 Ea-XNE-X) ® § 2 ZoZa

(1--1 a:l
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Ay App I g
77. IfA=| k<k ~W,(n, ), where % = kxk , then the distribution
Ag1  Ag Zo1 I
of the (p — k) x (p — k) symmetric matrix A22—A21'AI%A12 L
B) W, _} (n =k, Zgpy) B) Wp (n—p+k, Z99,)
(C) Wyn, Z991) D) W, _ (n, Zgg 1)
where Tp9; = Zp9~ Iy Z1jAp.
78. Let X and A denote, respectively, the sample mean vector and the Wishart
matrix obtained from a random sample X, (a = 1, 2, ..., N) drawn from

Np(p, 1), and let
Y =NX-py A7HX-p).

Then ol —pp).Y is distributed as :
(A) Non<entral F, v _, (NWI™'y) (B) Central F, y _,
(C) Non-central X%(NE'Z'I W (D) Central X?,.
79. If )_(~Np(p~1, I), then the distribution of X'Z'IX is 2
(A) Univariate normal (B) Multivariate normal
(C) Central Chi-square (D) Non-central Chi-square

80. A sample of size n is drawn from a population of size N by simple random
sampling with replacement. Let v denote the number of distinct units in the

sample. Then, the sample mean y,, based on v distinct units is :
(A) Biased estimator for populati(;n mean

(B) Unbiased estimator for population mean

(C) Unbiased estimator for population total

(D) None of the above
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i 8

78.

19

80.

Ajp Ap
qﬁ A — {kxk
Ag;  Agg

- Wy, 2), & T =

1 Ipg
kxk , a9

L1 Zgg

(p - k) x (p — k) TG MEE Ayy—AgATIA;, FT T T :

(A) W, _p (0 =k, Zg97) B) W, (n-p +k, Z99,)

(C) Wp(n, Z991) (D) Wp _p.(n, Zogq)

W& Iyp1 = Zpo—Zo1liiAge.

WA e fE X SR A F: wfoee wreg den ok fae Bferw & ffde w
TS N, (g 2) ¥ Faaid fFd M & Igfes wfee X, (w=1,2, ..., N)
¥ W B €, o AW e

Y=NX-pA1X-p)

T (N_pp)'Y foq w9 o dfeq & 2

(A) FhE F, y _, Nzl B) WHEF, y_,
(©) s NI D) Fa 1

R XN, 3), T XTIX &1 9 ¥

(A) THER FWEE (B) ER THMA

(C) F5a FE-a (D) 3G HE-a

HHY N F1 TF FHR §, v gfed Wo agfss gfaegd & gr, 3 n
F T ey Femen s 1 oM g sfred 3 At @ den v ),
v i & W amufta, sfed ey, %

(A) AT el TR 147 & fofg

(B) 3FfyFd e AR #ea & faw

(C) Afa 3o M 4m & fag

(D) 3wfw # ¥ FE T
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81.

82.

83.

84.

I.B.C. ¢

B Vel

sample of size n with proportional allocation and V(¥) is the variance of the

(yst)/V(i) .

Yst) 1s the variance of the estimated mean from a stratified random

mean of a simple random sample of size n, then the ratio mep
(A)
(B)
(®)

(D)

Depends on the size of the sample
Depends on the values of the sample

Does not depend on the size of the sample
None of the above

In the case of sampling with varying probabilities of selection and without

replacement, an unbiased estimator ¢, for population mean ¥y is :

1 &y, 1 ¢
INEE R /1 -
(A) ¢, nléﬂg Ngn

1 & Y% 1w

Ngn ’1;3’

where notations have their standard meaning.

If a sample of size 8 is td be selected from a population of size 160 using
systematic sampling, then the sampling interval is :

(A) 8 (B) 12

(C) 16 (D) 20

In selection of a ratio estimator in preference to a simple random sample

mean, it is required that :

(A) P>5* ® ot
C, 2C,
C 1C
(€ P<g" D) P<ga"
y y
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81.

82.

83.

84.

T.B.C.

A Vi () ST P 5 1 TG 3 T gfo o] & mfens
g H TR T, W V(y) AWMU p F W ARG eyl W B T
8, T ST V0 () V()

(A) wfieyl & e W frl e ®

B) whed ¥ T W i www &

(C) wimeyt & o W fR 7@ e ®

D) Igw d | FE T

o feq ok waw @t ofEd nfrewast oo wfaesd & wed #, wafe @i
¥y & U & sefid s ¢, ¥

1 &y 1 ¢
(A) tn=;§-— (B) tn='ﬁi:zln1yl
© t, lié’i O =LYy
N & " n

el g H AT AE a7 R |

ofE, FHaG Weedd F FEM FA g, AWY 160 et GHe | AWQ 8 F TH
wfeed G W ¥, @ v SRR @ o

(4) 8 _ B) 12

(C) 16 D) 20

T A% wiaeyl Wg @1 gor H, 3T SHEE % 999 I aad o d T
FavEs ¢ & . |

L 1
A) P C, B) P>y C,
. 1C,
) P<z~ ) SrEs
Cy 2 Cy
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85.  In a symmetrical factorial experiment, if K-factor interactions are aliased only

with interactions of at least R — K factors, then the fractional factorial is of

resolution :
(A) R (B) R-1
C) R+1 (D) 2R

86. If in a RBD with 5 treatments and 6 replications
Replication Mean Square = 15
_ Treatment Mean Square = 20
Total Sum of Squares = 355
Then Error Mean Square is :
(A) 40 (B) 20
C) 15 ' D) 10

87.  All the main effects and interaction effects of a 2° factorial experiment

are :
(A) Non-linear orthogonal contrasts (B) Linear non-orthogonal contrasts
(C) Not contrasts ’ (D) Linear orthogonal contrasts

88. Inabalanced incomplete block design, the variance of an elementary contrast

(Tj - 1, J #J') under the intrablock analysis is :

2k o M 9
(A) MG (B) 2k0
kL o 2
© 2vc D) kko
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85. U Qufda ag-suRH wam #, Aft K-¥ee smiafwand et &t S € ew
F9 4 F9 R - K ¥t &1 sramafewansit & g, 7@ snfire ag-3uer fee farer

(feireger) #1 % 2

(A) R (B) R-1

) R+1 (D) 2R
86. 3t 5 ImERl 3R 6 wawfadi & w9 w RBD #

wfawfa T a1 = 15

ITER "G g1 = 20

A T M A = 355

@ I e i §
(A) 40 (B) 20
(C) 15 D) 10
87. & 2° Wg-SURH WM % Wit g ywE o sRRfEA IWE € :
(A) oitfew @ifaw fauwarg B) Ya® swad fawafy
(C) favafe & (D) few wifaw fawaia

88. & Wgfera TqUl Tew sifwen H, wehwia faverw & sla ww wRive fawate

(y-rj,j:j')ﬁW%:

2k 2 L
(A) Tn " (B) o °
kA 9 2 2
L 20,:r D) klc
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89.

90.

9l.

If no main effects are aliased with any other main effect or with any two-
factor interaction, but two-factor interactions are aliased with each other. The

resolution of this design 1is :
(A) III - B IV
C) V (D) VII

A necessary and sufficient condition for a balanced incomplete block design

to be atﬁne resolvable design is :

A b=v+r-1 B b2v+r-1
(C) b2v M b<sv+r-1
Which of the following is not correct ?

(A) In the generalized queuing model, an arrival can be considered as births,

whereas a departure can be looked upon as a death

(B) When the waiting customer becomes impatient and decides to leave the

queue, the customer is said to have reneged

(C) The distribution of waiting time is not related to queue discipline used

in selecting the waiting customers for service

(D) The probability of n customers arriving during a time interval ¢,

according to Poisson law, is given by P(n)e™ (At)"n!
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39. Rt WX qEd yWE R o geE YW & W9 @1 fRe Q-Yeet srefEa &
o T T A &, AR Ot e aTeE T g ¥ WY I
%, 79 T e @1 e (ReeE) §

(A) III (B) 1V
©) V D) 'VII

00. TF Wafew A wew sifuEew % e feleaa sfver 8 & fog o
Favas IR T wfeEy |
A b=v+r-1 B) b2v+r-1
© b2v | D bsv+r-1

91. frefafen & @ sFe w& & § ? |
(A) mﬁﬁﬁmﬁaﬁﬁ,qmmﬁﬁwaﬁmfﬁmﬁm%m

& HOTH W TH GG H W <@ T FHA §
(B) muﬁmm@ma@ﬁm%aﬁwﬁaa@mﬁmmm
T W UEF F AR T FEQ €
(©) wiEn FE A e s, AR R e s e W
T wR F wim e s &, @ wafw o |
(D) @ fraq & 980 & TG IS ¢ o SRM n Teehl o A I Wifgeha
. @ Wt ¥ P(n) = e (A)"/n! & BN
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92.  Suppose that system 1 has two components C; and C, in series while system
2 has two components C3 and C4 in parallel. The ‘components Cy, Gy, Cg
and C, have independent and identically distributed life times each being
exponential with mean 1. Suppose S;(¢) and h,(¢) are the survival and hazard
rate function, respectively, for the ith system, i = 1, 2. Then which of the

following statements is true ?
(A) hy(t) > ho(t) for all £ > 0
(B) Sy(t) < Sy(t) for all ¢t > 0
(C) The expected life time of the system 2 is 1

(D) The expected life time of the system 1 is 1

93. Suppose T follows exponential distribution with unit mean. Which of the

following statements is correct ?

(A) The hazard function of T is a constant function
(B) The hazard function of T2 is a constant-function
(C) The hazard function of T3 is the identity function
(D) The hazard function of T is the identity function

94. A parallel system consists of n identical components. The lifetimes of the
components are independent, identically distributed uniform random variables
with mean 30 hours and range 60 hours. If the expected lifetime of the system

is 50 hours, then the value of n is :
(A) 3 (B) 5

€ 4 D) 6
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92.

93:.

94.

T.B.C. ¢

A WS fF @ 1 H & weF Cp AR Cy, A0t H ¥ Sefw ¥ 2§ @ wF Cy
aﬂxqmﬁ%amcl,cz,c3aﬂxc4aaanwwaéwmaﬁa
awmﬁﬁmwlaswa%lmsﬁmsu)mh(t)m ﬁﬁﬁmwm
WHA § 3 (1= 1, 2) 97 & fou| @ fefafeg woA § § S99 @ & 2
(A) Ry > hyt) mﬁﬁoésfm (B) Sl(t)<Sz(t) Tt ¢ > 0 & foag
(C) @ 2 & JOIRE & 1% (D) 79 1 &1 TA¥@ gsa -1 §
A ST T 361 HIEA o WY FAhT 527 H1 STTER0 w¥al ¢ | Frafafea o
ER AR

(A) T 1 Ghey&d %o T R %ed ¥

(B) T2 &1 Heheual Hol T R ®ed ©

(C) T3 & GHaUd Hed qwHE Fad §

(D) T & FHeTWa %o q9ih Hod §

T TR T & 1, TN T ¥ | T % SR w0 S s T
Agfoeh R E, WA 30 W AR W 60 W F WA A T F G SgHTA
50 SR T, M HUA R : |

(A) 3 B) 5

C) 4 D) 6
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95.

96.

97.

Parametric Linear Programming :

(A)

(B)

(C)

(D)

Maximizes the additional computational effort required to obtain the in-

dicated results

Helps in determining the feasible as well as optimum solution a Linear

Programming Problem

Does not investigate the behaviour of the optimum solution as a result

of pre-determined linear variations in the parameters of the problem

Assumes that there can never be an unbounded solution

Which of the following is not correct ?

(A)

(B)

©

(D)

In dual simplex method, the procedure ends at the iteration when

feasibility is reduced

Duality does not play any role in the Post-Optimal Analysis of a Linear
Programming Problem

The optimum simplex table provides information about the status and
worth of the resources in addition to the optimum values of the decision

variables

Using dual simplex method, we can never have an unbounded solution

A necessary and sufficient condition for a basic feasible solution to a

minimization Linear Programming Problem to be an optimum is that (for

all j) :

(A)

€

Zj—CJ':O (B) Zj—CjSO
zj-chO (D) zj—cj>00rzj—cj<0
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95.

96.

97.

yefes fow gor

(A) Ffaa o #1 @ w0 § onfia sifafem sifemers o 1 S=9aw

(B) TF aw WU ¥ 1 U T8 e gd Ui F1 H werEd
FA T

(©) m%mﬁ%ﬁﬁr@ﬁuﬁamqﬁaﬁémwwéw
U@ TR @ |

(D) ﬁmmﬁ%ﬁ;mﬁa@mmﬁ%ﬁﬁﬁm%

frafafea & & sF@ @@ & § ?

(A) &0 wa fafy ¥, wirn guma @ St @ S8 gREf W o gETa w6 @
S %

(B) w How WrE & yedwG favawm § goae #E g TE fam @

(C) S T difer i SR & e W & W G T
dR we" F aR A gEN WH F ¥

(D) &a T fafe &1 ST w3, g9 w4t o & oroftegy B WE T A TR

& AaE s TIee 9 & U6 o O 8 o STIhead e o fag

& AEvTE AR ww ey ® fF (mft j & few)

(A) z;-¢ =0 B) zj-¢;<0

J J

(C) Zj—CjZO (D) Zj—Cj>0ij—Cj<0
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98,

99.

100.

T.B.C.

Which of the following is not correct ?

(A)

(B)

(®)

D)

Simplex method requires that all the constraints should be first
converted into equations

Simplex method is an iterative process which involves the substitution
of variables for obtaining successively better solutions

For solving a Linear Programming Problem by simplex methbd, it 1s
essential that all variables involved are non-negative

Solution by Simpléx method requires that a Linear Programming Problem
should have at least one non-negative values in the right hand side of

the contraints o

Which of the following statements is/are correct ?

I If both the primal and the dual problems have feasible soiutions then
both have optimal solutions and maximize Z (Primal ob_]ectlve) Minimize
W (Dual objective). o

II. If either the primal or the dual problem has an unbounde_d solution,
then the solution to the other problem is infeasible.

III. The dual of the dual is the primal.

IV. If the primal problem contains a large number of rows (constraints) and
a smaller number of columns (variables), the computational procedure
can be considerably reduced by converting it into dual and then .
solving it.

(A) Only III (B) III and IV

(C) All of the above - (D) None of these

‘An objective function in a Linear Programming Problem can be of which of
the following ? '

(A) An uncertain quantity
(B

©

A maximization problem

A quadratic maximization problem

(D) A non-linear maximization problem
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98.

99.

100.

frafafen # @ sF o & ¢ 2

(A) e fafy # 77 onifem R fF et Srad ) ved Tl § sea fem s
i ;

(B) wwwn fafy wF gt wehw ¢ ool ST 9o 36 Wa S o faw =l
& wfeem fean s

() T fafy ¥ Yaw TR TEEn # @ e § A 98 e § e
oot Wit =R F=OR @ |

(D) Tty fafu A w1 Fomm & fou o8 Miftm & & & as s gw=n
F e & e 9y § # ¥ FH T 99 RO B 9

freffad s § @ SR & ¥ 2

I 3fs o 3R g0 wwend SR 9 5 Ted! §, 7@ M1 gedd g e iR
maximize Z (3T 3G2¥4) = Minimize W (57 352%) |

1L & o 0 3 T 1 SRERy T 9, T 5 W T s
A 2 o

III. 84 %1 g4 3@ B g

V. afc sma e § sk Hen § el (i) ok w9 e § Wy ()
T, @ THH 37§ wUaia wn R R sE 5 w0, st wiwar 9
TR | W H W GHA S

(A) whael III H(B) I 3R IV

(C) Ivdw wft D) ¥ ¥ F T

w Yow T e § 1w IRy SR B aee @ wea 2
A) T FHfred ufw (B) TH ettt Toe |

(C) T feurdt sfuradien ww@n (D) & sitfaw aAfumadie goen
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