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1. Answer all questions.
2. All questions carry equal marks.
3. Only one answer is to be given for each guestion..
4. If more than ohe answers are marked, it would be treated as wrong answer.
§. Each guestion has four alternative responses marked serially as 1, 2, 3, 4. You have to darken the correct
answer,
6. There will be no negative marking for wrong answer. :
7, The candidate should ensure ¢hat Roll Number, Subject Code and Series Code on the Question Paper

Booklet and Answer Sheet must be same after opening the envelopes. In case they are different, a
candidate must obtain ancther Question. Paper of the same series. Candidate himself shall be responsible
for ensuring this.
8. Mobile Phone or any other electronic gadget in the examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will be strictly dealt as per rules.
9: The candidate will be allowed to carry the carbon print-out of OMR Response Sheet with them on conclusmn
of the examination.
10. If there is any sort of ambiguity/mistake either of printing or factual nature then out of Hmdl and English
Version of the question, the English Version will be treated as standard.
Warning : |f a candidate is found copying or if any unauthorised material is found in his/her possession,
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‘Which of the following statements is correct for the sequence {x,, } where

(1) Tlimsup {x},} =0, hminf {_x”} =0
(2) limsup {xn } =2, lim inf {x,:,} =2
(3) limsup {x,,} =2, hm inf {xﬂ} =0

(4) limsup {x”} = % lim inf {x”} = —é.

| ' n 1 -
o {x, ), 5@ X, =1+ (~1) o % forg Py & & @9 HeT 9T 7 2

(1 dimsup{x,}=0, liminf {x,}=0
(2) limsup {xﬂ} =72, luninf {x”} =2
3y limsup{x,}=2, liminf{x,}=0

limsup {x, } = l lim inf {x”} 21

6 e il

. . . H
2 If f(x)= lim -,

then the type of discontinuity of f at x = 1is
H—yoo 1+ x!?e,\.

(1) ~ Removable discontinuity (2) Discontinuity of first kind
(3) Discontinuity of second kind (4) Mixed discontinuity

1

piL f(x)=nli_1>ﬁm]+x” — @, Wx=1 WSH SreEdr @ TBIL B
X s :
(1) TRl e (2) WuH TEHIT W FEad

() i @R & erdadn (@) fufdr sriaen

X

' 2, 2 2
]+tan_l-(£—); then x? G +2xy d’z er2 o7z is given

3 If :=xsin_l[

y X, aw? O axdy T gt
by : ' '
(y -z 2y =
(B) 2z . 4y 0

w—vain— X -1 9z 322 9%z 5
gy z=xsin 1[—]“&“ [") o, 242 +y° TEXE
y X X axZ Xy oxdy Y ayZ _

. (1) -zl ' 2y =
16 @) 2 @ 0
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-4 The slope of the tangent_lli'ne to the curve of intersection .of the surface

oz =x? +y2 with the plane y =1 at the point (2, 1, 5) is . 16
1 e -l |
' !
NORE | @ 5

IR z=x? 4y W uHAd y =1 % whredk 9% & Rg (2, 1, S)WW?%@T

& e % _
(n 1 2y -1

1
3) 4 @ 5

5 If f(x)=|d and g(x)=2]x| , then

o im L0 7

530 g(x) exist but 11m g( ) does not exist
(2) ig}"ﬂ ;((i)) does not exist but :1]_210 jgr,g; exists : _ 16
f(x) . f(x
(3) Both llm o 2(x) and ;LTU (%) exists and are equal
(4) Both llm fg; an iino . (x) exists and are unequal
o /()= T g(x)=2}, @
o f(¥) ; /(%)
M ET{) g{(x) | & Ty xh—r;lo g'(x)
2) lim /) feem i % lim /) Ry %
2) x—0 g(x) : -0 g'(x)
. J(%) L)
3 —_t |
(3) ;‘_‘;‘0 gx) T £(%) Eigl f%rarn?r.% GEIECEEEdE
| . f(x) A
4 |lm 2 () lim T A Rrer ¥ gen qET w9 3

16
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Which of the following 2x2 matrices corresponds to linear transformation

that is a reflection through the line x; =x; in p2 ?

10 -1 0
M o - @ 1o 1

0 1 - | 0o -1
S I ('4)_[1 0}

%@Tlx1=x2 %W%meﬁﬁﬁﬁﬂ#—m 2%2 g &7

1 0 -1 0]
) 0 -1 @) |0 1]
0 1] 0 -1
® 11 o @ 11 oo

The maximum rate of change of the function f(x, y)=xe ¥ +3y at the

" point (1, 0) is in the direction of the vector

- - - -
M 1+ @ —7-;
- - - =
Q) 1+2) @ 72y

T f(x,y):xe"—v+3y % ﬁ@ (1, 0) 9 g afesr & feon & wfad=
& o e dh 7 |

M 747 ® _7-7
G @ T @ T2
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-1 \~2 -3 _
ie (22 2 37 (4t 4 16
8 The series U—Z"— Hs->| -5 e s _ .

| 22 3
(1) convergent © (2) divergent
(3) oscillating finitely (4) oscillating infinitely
-] ., —
22 2 3 3 4% 4
) el | == == o+
grofy [12 : 373 73 2
() afhard (2) omarl
3) Ui SeEEE (4) oiihE SeEEE
7 . 1
: L xTsin— x#0
9 For the following functions f(x)= * and
' 0 , ¥=0
.13 1 | |
2xsin S-S — x=0
g(x)= xoxt o x
0 Jfx=0
which of the following statements is true ? . | 16

(1}  feR[-1,1] and fis primitive of g in [-1, 1]
(2) feR[-11] and fis primitive of g in [-1, 1]
(3) feR[-1,1] and fis not a primitive of g in [-1, 1]
(4) /eR[-11] and fis not a primitive of g in {1, 1]

2. L
_ xsin— x#0
‘f(x): X e

0 ,x=0

]

2xsin —— 32 cos — x20
g(x)= ¥ ox X

0 ,qlk x=0

= F Y e BT g g7
() seR[-L1} wd [}, 1] 4 g &1 Q@ S%
@) SeR[-L1]) W [, 1] ¥ g @S
(3) feR[-L] W[~ 117 g @ f7E §
@) fer[-11]wd [-, 1]H g &1 QETFE® | :
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16

12

If the sequence {xn} defined by x =1,x,=./6+x,_; ,#>1 then to
which number {x”} converges ?

1 o @ 1
(3) 3 @ 8

gty aed {x, | e g ofonfa ¥

x=Lx,=J6+x,; ,n>1 @ {x,} fra dEn & afrga @ &7
am o @

GB) 3 @ 8

The eigen values of a 3 x 3 real matrix 4 are 1, —1, 2 then 2471 is
I - |
1y ~2—(1+2A—A2) Q) T+24-42
1 2 2
3) 5(1+2A+A ) (@) T+24+ 47

3 % 3 TR TEE 4 % efwaRe wW 1, -1, 2%, @ 2471 @

) 212—(1+2A—A2) . ) J+24- 42

3) %(1+2A+A2) @) I+24+ 4>

in which of the following intervals, the sequence of functions {x "} éon’verges

uniformly ?

(1) [0, 1] L@ [02]
| 1
3) [0, 4] 4) [O’ 5]
Gerel dl ST {x"}ﬁﬁamﬁqmwaﬁmﬁ%?

M [, 1] - @ 072

i
() 10, 4] (4) [0’ ‘2']

wowsess Al 6 NN Cone



dx

13 The integral Lm ')m ' o 16 '
| (l)_. converges and its value is In 2
{(2) converges and its value is In 3
3) d'iverges
(.4)- oscillates between In 2 and In 3

dx

Rl '[lm x(x+1)

(1) aﬁmrﬁ%aqumlné%
(2) SfrETd & o1 s9 A9 In 3 ¥
(3) omard

(4) In2TH In 3 &% HeA AwEEE §

o)
I )= T if (5,2)#(0,0) o0 [é;J(O.y)
0 Jf (x,0)=(0,0) |
for all y 1s -
oy @ -y
(3) x ’ _ @ -x
[t ]
ae Se)={Tdr PO Gy % e
0 L (ny)=(00) -

(1) 'y @ -y

Gy x . @ -x 16

w i
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13 The rank of the matrix -2 is
-1 2 _
() o @ 1
3y 2 - 4) 3
1 -2
2 4| oy el
63{13{6
-1 2
() 0 @)
(3y 2 @ 3
a b -2 2| ey )
16 1If 2 !+9 Lo =181 and I is identity matrix, then values of & and
[ [4 .
b are _
16 (1) a=18, b=-9 @) a=18,b=2
(G) a=9, b=0 4) a=0, hb=-9
a bl [-2 2 . ' :
trﬁzz[ d}+9[_[ Oil:ISI,WI,WéW%,ﬁaHmb%Wﬁ_
c
(1) a=18, h=-9 (2) a=18, b=2
3) a=9,b=0 4 a=0, b=-9

. 6. 3| .
17 The quadratic form that arises from the matrix A4 :[] } 15

4

) 6xd+ap+ay’ @ atrdgrey’

(3)  4x®+6xp+4y” | #  4x? +6xy+6y°

s A=[‘f i]%%wwm@m

(1) 6x2+4xy+4,1_f2' '|(2) 4x% + dxy+6y°
16 (3)  4x?+6xy+4y? (4)  4x? +6xy+6y?
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In the laurent's series expansion of f{z)=-————— valid in the domain
T E6E) 16

) 1 .
|z| > 2, the coefficient of —5 s

-
s

(1) 1 ' 2y -~t

¢ o _ (4 -3

Wi |2 >2 F du v f(z)= m%ﬁﬂmﬁ EIRILIE R
1 @) -1

3y 0 @) -3

it f(z)=u(x, ,ﬁ)+fv(x,y)= Jlx ¥, then at the origin
(1) g Vet and vy all do not exist |

(2) ¥y vy lty, and Yy, exist but Cauchy-Riemann equation are not satisfied

(3) Cauchy-Riemann equations are satisfied but £is not an analytic function
(4) fis an analytic function

M 6 j'(z)f——u(x,y J+iv(x, y)=4flx ¥, 7w g

(1) U Ve, WE Y, fererm 1 % ' 16

(2) y TV, W%Wﬁsﬁmﬁﬁmﬁwﬁﬁﬁ?ﬁ%

(3) ﬁsﬁﬁmﬁaﬁiﬁrﬁﬁwﬁ?ﬁ%qﬁf%ﬁlﬁmwﬁ% |

@) fuwp fysdfe waa §

For the function f(z)=_i_’ (m eN), which of the following
z“sinmz :

staternents is false 7

(1 Zi‘;(”=ili2v---) are simple poles

(2) z=0 is a double pole

(3) z=w 15 an nonisolated essential singularity -

(4) z=0 is removable singularity

B f(z)=—— (me N) & & P ¥ § @81 BuT owd v

2 sin miz

| ) z=—1t(n=i1i2,...”) T aFaH %

Q) z=0 7% oaw 3

(3) 7o ST s e ¥ |
(4) z=0 v fafan | 16




16 21 The Laurent's expansion of the funqtioh f valid in the

&= 6

region 0<|z~1<2 is

n=0 n=0
o w525 @ =izlE
& 0<|z—1‘<.2 ¥ e f(z)_(z—l)z(z_—3) @1 W FE g
) 2.(31—1.)+% E) [zgl]” 2) _2(21—-1)-'-% E) [Z;IT
.(3) i2(zl—1)_'% 2) [2_2_1']” 4 _3}5_% g} [ﬂ”

22 The value of _[(]zn exp (expi—-i0) d6 equals to

(1) 2m @ 2n
B) = - RO 2
o [ exp (expi0-i0) do w1 W

(1) - 2mi - @ 2n
3 = | ' @ i

23 If z=a be an isolated singularity of f(z) and if |7 (z)| is bounded in some

deleted neighbdrhood of z=aq, then a is
(1) Removable singularity (2) Pole

(3) Essential singularity (4) Branch point
4 z=a Bad f(z)iﬁﬁﬂfﬁﬁlﬁﬂﬁ'l%ﬁm z=q F Sepitg wfader #
|f (2)]. vtz %, G |
(1) oAy s (), oS
6 ® afad ffeemr @) e frg
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(2n+1) i /4 (

If z=w, =ae n=0,1,2,3) are poles of the function 16

'76 ' .-

flz)=—— 7. If ' is etther of the poles, then the residue of f(z)
(z4+a4) '
at z=o1 18
i ’ 1
D Yo | @
300 - o
® % @ 3
.. ’ 6
o o z=o, =4:;'e(2ﬂ-!'l]m/4 (ﬂ=0,1,2:3) e f(z)= : 2
_ '(24_'_(14)

o ¥R o T A B oiaw A, ® z=0 TS (z) BT o A

3 1
M Tea @
3o o
® 1z @ 7 16
&’ ) 3 . i
Let f (z) =-———— and C is a circle |Z| = — described in anticlokwise
' (z - 1) (z + 3) ' 2

direction, then ch (z)dz has the value

: ' ine
(1) o | @
_me _sm
(3) 3 | @ g
¢ amc,mmaﬁﬁsnﬁ@ﬁwwqﬁ

- f(z)=——
o | /() (z=1)(z+3)*

A= % @ [,/ () e o g

ine _
1 o 2 S |
_ime _Sim | 16
® 3 @ i
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. The bilinear transformation that maps the points z=1, i and —1 in to the

points w=0,1 and co is’

1 . -z 2 w z -1
Y = . =
_( ) T+:z @ z+1
i{l-z) i{z-1)
n W= 4 W=
) 1+z @ Z+1 y

Rrgat z=1, i T 1 B gl w=01 T o T SRR HEEE
Ye® waraC €

-z -]
S T SR
f—z z—1
3) Hzf(l+z) 4) w={(z+1)

The analytic function _f'(é):u+fv of which the real part is .

u =" (xcos y—ysin y). then f{z) is |

(1) e +e | () zefte

G (z+1)e? @ (=1

fasefe wa 1 f(z)=u iy ForaesT arald® AN 4 = ¢~ (icosy—ysin ») %,
a f{z) m '

(1) e +c (2)  zef+c
3) (z+1)¢f @ (z-1)¢f
The origin and the poihts representing the roots of the equation P raz+h=0

form an equilateral triangle if
1y a=3° @ a=3b
G at=b @) a%=3p

g qe TR 22 az+b=0 B A § Frefr g o ey Brs
R & AR

(1) a=3’ (@) a=3b

3) a*=b 4 &2=3

16/ MSPS33 Al 12 NI TContd...



29

z3 =0 form an equilateral triangle then values of 'a' and '?' are

(N 2-43,2-3

] 1

O 5

It'a" and ' are real numbers between 0 and 1 s.t zy =a+/, zy =1+ib and

)

(4)

16

- 8) -2~

0Td ] '?35nwﬁaauﬁl'a'am'b'amﬁmd@ﬁ%mﬁsq:au,
zg=1+ib T 23=0 TH FHAE Bt 0 ¥ A '@ 7 0 F AW B

(1 2-43,2-3

1

1
NN

The sum of divisbrs of 64800 is
(1) 63 = 121 x 30 .

(3) 62 x 121 x 31

64800 % WISTh! T 4T &

(1) 63 x 121 x 30

() 62 x 121 x 31

30

3

)

“)

(2)

4

@)
)

63

11
272

-}~ )

x

63
63

120 x 31
121 x 31

*

16
120 x 31
121 x 31

63

x

e

If n pigeons are assigned to m pigeon holes, and [x] = a greatest integer

< x. then one of the pigeonhole must contain at least how many pigeons ?

[11—1
Lom

—EL]H
| n—1

(H

(3)

2

'[n—l o

m

_[n—l +1

o m Bt % R o w R R w3 8, qen [x] = ot it

<x, W TH Biow A FH F F fhaw wgag § 2

_ [n—=1]
(1) ”

m
+1

_ (3) | =1
16/ MSPS33 _A)

(2)

)
13

S

L]
[

—

+2

16

+1
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. X X . .
If the set of matrices [ :|,x¢0,xeR is a group under matrix
o lx ox

'rﬁultiplication then value of 'x' for identity element is

(1y 0 (2) 1
! 1
3 3 o @ 5
afy Afrwg (anege) oM WREE @ STegEl @B 9T [i j,x;to,x_eR

o TYE Sl 3, O aeE dEd ¥ X @ e E
() 0 . - @ 1
1 ‘

1
(3) 1 4) )

A homomorphism..}r of a group G in to a group (G' is a monomorphism iff
ker fis

(1) empty set ¢

(2) {e}. where e is identity element of G
(3) {e'}. where ¢' is identity element of G'.

)] {e,e'} : ' '
el WE G ¥ G wEIREl £ Th wAmmIar g A o e Ak

fan aRe ¥

(1) Fa agem ¢
@) {e}, sl G @ TEwE I ¢ ¥

3) e}, R G W TEEH T €' ¥

4) {e, e‘}

Which of the following statement is false ? ,

(1) The kernel of a homomorphism f' of a group G to a group (' is a
normal subgroup of G -

(2) Every subgroup of a cyclic group is normal

(3) Tf H is a subgroup of G and N is a normal subgroup of G, then H "N

is a normal subgroup of G
(4) Two cosets of a normal subgroup is either disjoint or identical .

P ¥ & HiA-T HUT e ¥ 7 S |
(1 wGﬁG'wmﬁmy'wG‘wwﬁﬂmw%
(2) T G & Taw SUeHg fafite SuEE B ¥

‘3) oR G suEe A w i SWE NE, @ HolN, G 1 fafdre

S9ETE o ©
(4) frd T STEE % & wegwd A1 A1 oRgE BN A WA #

- 16/ MSPS33_A] ' 14 _ u“m ||||| |1|H||| [Contd...
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Which of the following statement is true ?

(1}  Every homomorphic image of a group G is 1somorph1c to some quotlent 16
group of &

{2) Every group is isomorphic to its quotient group

(3}  Every infinite group is isomorphic to some permutation group

(4) If 'a" and '8' are any two elements of a group then 0{ab)#0(ha)

T fdFT-asm gt ?

(1) R age G WWWWWWW%W
e ¥

) mwmﬁww%wﬁﬁm%

() wow iR o BRll T W % gerer e @

(4) U o T b U G F B Q) g B, R 0(ab)=0(ba)

Which of the following statement is false ?
(1) A prime field of characteristic p#0 is isomorphic to the field Zp

(2} Every prime field of characteristic 0(zero) 18 1somorph:c to field Q of
rational numbers
(3)  Field of quotients of an integral domam is- the smallest field

containing it . _ 16

. R X
(4) If lis ideal of a commutative ring with unity then 7 Isan integral

domain

et 3 & w-—w By o 27

(1) T Iy ST p ST Az, % g e 3
(2) 9T SIET BT Tew e o, Hﬁﬁﬂﬂ@n@ﬁ%ﬁaﬁa()&igﬁuﬁ

B

3) w mewmm@aaﬂmwmm

frfe &

(4) ﬁ?@fﬂﬁﬁ%ﬁﬁﬂﬂﬁﬁfeﬁaﬁﬁpﬁmﬁﬁf% & = qzstguﬁaﬁa'
g BT

Let (£, +,-) be a ring of even integers and H = {4n:neI} then

(1) H is an ideal only (2) H is prime ideal
(3) H is maximal ideal (4) H is both prime and maximal ideal

a7 (£, +, ) wEqetet @ gwa 9 A ={4n:nell, @

(1) H Had TN & (2) H oY URIE & 16
(3) H 3w TomTEer ¥ (4) H v~y ud Shess o ¥ _

167MSPS3 A] 15 I (Cont-
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39

@ Wb )x)=e

¢ T=0x,0.]a}. fa. B} {a.c.4), {a, b c.a} {a.b.e}} is topology on
‘X ={a,b,c,d, e}, then boundary points of subset A={a,b,c} are

(1) N‘o points @ {a b} |

3y {acel @ lede}

afe Xz{a,b,c,d, e} X wifteRint

r=1x.0.{a}.{a.b}.{a,c.a}. {a b,c d}.{a b e} ®, @ sEEE

A={a.b.c} %Wﬁ@l’m%ﬁ%?ﬁf

(H @ g @ {ab}
3y {a.c e} 4) e, d e}

¢1. 92 be a basis for the solution of the equation y"+ (x_(x_) y=0, where o
is continuous on (—eo, oo). If ¢ (0)=1,0,(0)=0, 01 {0} =0, 0, (0)=1, then
the Wronskian (¥ (¢1= ¢2) is given by

(1) (6. 62){(x)=0 ¥V x & (—eo, oo)

@ W (01.92)(x)=1 V x & (oo, oo

-—jg o x) elx

B) (o) ()= e

fo o) dr

e B T s () y = 0 ST (on, o) T o0 W § %5 T T O
0,0, 1 AR ¢|(o)=1,¢;(o)=o,_¢',(0)=0,¢;(0)=1 T, @ Fawad
W (0, 0,) FT

(1) (0. 9)(x)=0 V¥ xe (oo,
@) W00} (x)=1 Vxe(-oeco)
(3) W(¢|~¢2)(x)=_e_ﬁ afx) dr

@ W 0y)(x)= eJO ox) dx

16/ MSPS33_A| 16 ”"llmmmlm [Contd...‘



40 Solution of the PDE yp—xp=0 répresents _ _
(1) A plane in space o 16

(2) A surface of revolution about z-axis
(3) A surface of revolution about x-axis
(4) A surface of revolution about y-axis

arifvs srawd GREE yp-xp=0 & & el B ¥
(1) wufe ¥ T9ad

@) - ¥ e fRE TS F e

() x-o1 F wHw A g @ aiEE

@) y-ore % wE el g w1 AR

41 The Gauss-Seidel method is applicable to the system
3x—y+z=1, 3x+ay+2z=0, 3x+3y+7z=4 if the value of ais
(1) less than 3
(2) greater than or equal to 5
(3) less than 3 and greater than 2
(4) any real number

ﬁﬁﬁﬂﬁﬂﬁﬂqﬁﬂ—ﬁﬁ%wﬁmm% ' 16
3x—y+z=1, 3x+ay+2z=0, 3x+3y+7z=4 iy ¢ A 3

(1) SH ®A ' :

(2) 5§ afyw @ TN

() 3% %9 E 2 W A

(4) WS ATl e

1 1 1

42 The expression El+E 2 (1+A)2 is equaivalent to

4y 2+A @ 1+4
6 A @

LI L
EEL] [E2+E 21(1+A)2 T g

(1) 2+4 | 2) 1+A

Gy a- @ 1 o 16
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6 43  The eigen functions of the Sturm-Liouw)ille problem

1 | dl & A o - |
E[YEJ + ;,V =0,A>0 with y(l) =.0, y(e“) =0 are

(1) p,(x)=C,sin(nilogx),neN

2} y,(x})=C,sin(nx),neN

(3)  yu(x)=C,cos(nlogx),neN

(4)  y,(x)=C,cos(nx),n eN

- wE-feh w-;‘i[ %]Jr-}yﬂ,bo ;'y(1)=0,y(e’“)=0 %
sttt o | |
() »u(x)=Cpsin(nlogx),neN
- 2)  y,(x)=C,sin(nx),neN
| 16 | 3 y, (:E) =C,, cos (;:« logx),neN

@) y,{x)=C,cos(nx),neN-

44  The PDE that represents the transverse vibrations in a string is

% 1 % ' o Ru 1 3%
1 FEs—s 2) —gt—s=0
-( ) i o @ ax? 2 92
(3) kgi’_’_@{ o .4 &Jrﬁz_-’i;
BV R @ 32T

¥ o B W Prefe ORI oy s whmor S

a Zn_1 2 @ Ln 1w

It 2 ars _ o * A

a (3) kdu—% - 4 &4_8_2?1—0

16 Yol o @ 52Ty
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45 The integral equatibn corresponding to the boundary value problem
y"(x)+h y(x)=0, y(0)= y(1)=0 is of the type . ]-6
(1) Volterra integral equation
(2) * Convolution type. integral equation

(3) Fredholm integral equation of first kind

(4) Fredholm integral equation with symmetric ke;‘npl
oo gEeEn y(x)+ A y(x)=0, y(0)=y(1)=0 B T T G
w1 GBI Bl |
(1) ST i WA
@) daET (HTEEHE) SHH FHEH
() e g SEIETl YaR YEN Al
@) edm aume e ey @

46 The Lagrangian of a cylinder of redius 7 rolling down with angular velocity 16
w on a plane of indication o is given by

) -;—micz+%mr2w2—mg(l—x)sina

(2) mx -'mg wsin ot

1 » 1 .2 2'
(3) —mx +me W +mgx0050!.

4) None of these
aaﬁwﬁﬁwaﬁaﬁwﬁ\ﬂmﬁmﬁrﬁw%aﬁﬁmmﬁﬂwﬁm

1) %mﬁrz +lzmr2w2 ~mg (I—x)sinot

(2) m¥k—mgwsino

1 .2 1 2. 2
(3) me +-me w* +mg x cos

@ wHaTETE | | 16

womsessAl P IIRAY (Conte-




. ) ' _ X .
16 47  The curve that makes the functional S[_y(x)]_=2n j W1+ ),-2 dx and

16

16

48

XO
extremuim is _
(1) Cycloid (2) Cardioid
(3) . Catenary (4) Ellipse

wad SLy(x)]=2n I w1+y? ds &Y awﬁru AT w. 3

X0

(1) am 2) zeEEm
(G) PR } (4) <rEgw

The eigne values and eigne function of the homogeneous integra equation

: |
n(x)=2 j{ ) e*ef u(t)dr are, respectively, given by

(1) 0and e

5 .
(2) 2 and ezx

e”~1 -

2

5 and ¢
e =1

(3)

| .
(4) 5" and e*
cet =1

THETT WHGE A0 u(x)=?«;f01 e*ef u(t)d! & afvwafrs w9 ug
Afaafrs s wa B

(1) 0w et
5
(2) 5 TUT L
e¢” =]
2 -
(3) qqr e*
e —]
1 X
(4) q90 e

2
e” -1
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49

asessal 2t (T o

Which of the foll_owing' statements is false for the following system ?

2xi —6(1X'2 =3

'30'.x1-;X2=3:12

(1) If &C== , there are infinity of sol_utioﬁs for the system

ud | —

1 ' .
2) If a—‘—B- , there is no of solutions for the system

| _
(3) If Otiig . there is unique solution for the system

(4)' Solution does not exist for any value of O

Frer v e
2x; —60xy =3
3o —xp =3/2 . :
¥ foru Prer weet ¥ ¥ BTG EA 7

() “ai a=%,a’rﬁzﬁm%mwaﬁ
@) i 0t=*%,ﬁ‘rﬁan‘_ra%ﬁ§w=rﬁa*n

(3) T uii%,eﬁﬁ’cﬁmme{%ﬁmwé’hﬂ
4 wﬁﬁqﬁﬂ‘é’ré\?ﬂ o % Pedr o A & fWe

The second order PDE Sin% x i, +sin 2x tty, + cos x Hyy =X 1

(1 'parabolic every where
(2) elliptic every where
(3) hyperbolic every where

(4) hyperbolic for x>0 and elliptic for x<0

%ﬁmﬁ%maﬁéﬁmaﬁw

2 2
SN X 1 +SIN2X U1y +COS” XUy, =X %’

(1) g ot

(3) T sUEEE
(4) aIfrREE S x>0@adqfﬂﬂma x<0

16

16

16




16

16

C0) (5w +aty=0

the line of intersection of two planes x=y,2=0is

(1) 9(x+2y+3z)? -—2(x +y +22]=0' _
(2) (x+2y+ 3:)2 —9():.2 +y2 + zz) =0
G) 2(x,+2y+3z)2—9(x2+y2+z2)=0

(@) 2vr2y+3:) (x4 )2 +22)=0

ﬁﬂqﬁﬁ_l':y,ZZOHﬁ@#&lQmﬁm
(3y._—22)p+(z—3x)q=2x—y & & BN

(0 .9(x+2y+3z)2*2(x2+y2+z2)=0
(2) (X+2y+3z)2-9(x2+y2+-22)=0
G) 2("'”«"’*32)2‘9(x2+y2+z2)=0

) 2(-_‘.’+2y+3z)2 —(x2 +y2 +22) =0

The Sturm-Liouville form of the differential equation

X' +5y+Axy =0 is

- The solution of the equation (3y-2z)p+(z- 3x)q 2x -y which contains

(1) (ij')'+?w5y=0' : @) () +ry=0

) (5 +aty=0

4) (xsy ')I+kr'4y =(

BT FHHIT X"+ 5+ Axy =0 H GH-fowe w9 ¥

M [y} +ay=0 @ () +amy=0

16/MSPS33 A] 22
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53  Which of the following statements is true for the IVP ‘y'=y2, y(0)=17? 16

(M
(2)
)
- @)

The solution exists for all real x
The solution exists for all real x > 1
The solution exists for all real x < 1

The solution does not exist

CINLECED “F‘ wrn V' =y y(0)=1 % ﬁﬂq HHE-Q BT T §?

8y,

o) aTafa® x & e sw R g

(2) w—’)’ramf%ﬁﬁxﬂ%%msﬁﬁmﬁ%
3) o e x < 1 % fg T R

®

o Ty T8 ¥

54 The integral equation corresponding to the-differential equation

y"(x)-3y!(x)+2p(x) = 55inx,_..y(0) =1,y'(0)=-2 is

(1) y(r)+j§[2(x-t)—3:|y(r)dt=1—55inx- | _ 16
@ y()+[[[20-x)-3] o) =1-5sin |
(3) | y(x)+j‘§[2(x—t)—3:|y(t)dt=1+_55inx

| 4) y(x.)+_[;[2(t—x)—3:\y(()dt=1+Ssin.x
- Sram y"(x)-3y' (x)+2y( x)= 55inx,y(0)=.l,y'(0)=—2 &
AT Eﬁ'ch‘m & '
() y(x)+ [ [2(x=1)-3] p(0)dr =1-5sinx
) (x)-_l-JS[i(f—x)—ﬂy(t)dt=i_—'Ssinx
(3) y(x)-kj’g[z(x—t)—ﬂy(tl)dt =1+5sinx.

+-[ [2t x) 3])’ £—1+SSlnx:,' : 16
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55

16
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The VP V'= 4)’3f4 ¥(0 )#0 has .

(1) a unique solution (2) only two solution

(3) countable number of solutions (4) uncountable number of solutions
i 7 gren V' =414, p(0)=0 @ g

(1) us rfEda sw . (2) Ha9 @ &w

(3) TUFT @ ¥ ww (4) SFUFE 9e W B

If the characteristic distribﬁtion'a random variable X is

by (1)= exrﬂ[l (e” - 1)] then the pdf of X is

(1)  Poisson with parameter ) (2)  Gamma with parameter }

(3)  Exponential with parametic A (4) Cauchy with parameters 3 and M

afe argfews aX X #r afirdao-wae ¢_{{f (f)=EXP[7&(€”—1)], 9 X @
() <, e gree A 3 0 (2) o, Rrew wmw A 3
3) Qﬂﬂﬁfr‘lﬁﬂﬂﬁﬁﬂfmmﬂa A% (@) wried wmEw A ity

If X, X, X3, Xy be a random sample from N(O 1), then the sampling
distribution of _

U= 3.5 is
yxtexiex;
(1) F with (1, 3) degrees of freedom

(2} ¢ with 3 degrees of freedom

(3) X2 with 3 degrees of freedom _
(4) Fwith (1, 4) degrees of freedom

ke X, Xy, Xs, &qmmg&wnﬁms‘?%%@ N(OI)ﬁgﬂTwﬁr E|
V3 X3

(/=
\/X +X +X

> ®1 Ghaestt &= §

(1) iwer e @i ¥ (1 3)

(2) «+ Torgd) wdsar Bt ¥ 3

G) % Toree) wr B ¥ 3
@) iorawt s Hifear ¥ (1, 4)



58  Let X, X,..,X, bearandom sample from N(u, 0‘2), where L and 62 16

7 . . .
are unknown, and s is sample variance. Then the confidence interval of

52 with confidence coefficient 1—q is

( (u-—l)s2 (nrvl)sr:Z ] . ns” ns’
) xifz._ ] ,xiz—mfz, =1 @) xfxxz, -1 ’ xf_-afz. n-1
|t ] Xo2nt Xiqz o
AP Xiqizn) @ st s’ |
X Xpeon X, T R uhwE & R N(u,0?) & g mar ¥ ored
U S o2 @ E o ¥, ol 52w @ R ¥ A o 1 P
m,m%&ww1~a 'EPT,% ' :
| (n=1)s>  (n=1)s° ] s ns”
M X /2. n1 | xlz—ociz, n=1 @) \xifz, n-1 ,'ximz,n-l
”32 ns ( 2 2 ’
® |2, 7 } @ xu:;'zn_l - s = 16
al2.n “-oal/lon \ /

If ¥ is mean of the random sample of size 7 saluted from the pdf

-~ [Bexp(—0x) . if 0<x<e0,0>0.
re0)={s
0 , otherwise

then unbiased estimator of @ is

1
(1) T

( Gexp(-8x), aR 0<x<,8>0

f =10 - .

{ g T A, T g BT AT HAD ¥
1

1

o (2 16
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16

60

61

62

16

A test of the null hypothesis Hy:6eE, against H,:0eFE; is said to

have size o, 0<< <1, if

_ sup . 3y _ Su Py '
(1) =g p Py (Reject Hy)'  (2) q._.eeg Pe (Reject Hy)

() e=grF (Reject £) () o= esgg Py (Reject )

TF RG99 Hy:0cE, & R A eeElzmamﬂTa%
0s<<1% afy

- su - - .
(1) _a—eeﬁz PB(RG_]BCEHO) (2) a;esgg Pg(ReJ_ectHO)_
su . .

) ®=gep, To(Reect#)) (9 o= P R (Reject H))

if both 1, and yt, exist, and [y >0, then

. Bzl @ Bi<t
(3) By <Py @ Bys<hy +1
aﬁmﬂmﬁ#ﬁﬁ?ﬁﬁﬁﬁ‘@f R >0 g
() P21 @ B <
®) PrsB @ BysB +1

If X~N (u_, 1)3 then mean deviation of X about JLis

i3 " ]2
W 23 @ 2=

A ' 2
(3) \j; 4) %

e X~ N (1), T X W AT 1 % WA, W Rraw o

' 14 12,
(H __2'2- . | (2) 2 -

by 12

Dy @ Nz

16/ MSPS33 A} 26 (WA 1Contd...
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64

If the joint distribution of X and Y, is

16

_ o |
(X,Y)~N2(},Lx=0,p.y=0,0%=2,0-_%=1,P=—) ; then ¥ (¥/x) is

2
- 1
1 @ 3
® 2z @ 4
afy Xq ¥ @ dgad Wik 927 ¥
(Xj)“Nz[llx:O,My=0s5i=2~0§rzlap_.=“12']?ETV(Y/x)ﬂﬁ'fﬁﬁ'ﬁ"ﬂ .
) 1
(1 1 . (2) E
@ 2 @ 4

If X;,X3,..X, bea random sample of size » from N(u 0'2), both L and 16

o2 ‘are unknown. Then the variance of the unbiased estimator

S.‘2=n]_l Z(xf_y)z of o2 is
(lj 26* [(n-1) : @ 26t/
@ o*f(n-1) @ o2/

aﬁ: Xy, Xg0on Xy qmn STBTT 1 ATgeG wlues & R N(M-,Gz)@l KKl

T R WEF ud ol w1 MM OWE ¥ WG o2 & RO S

=% (5= %) ar v d
1) 20*/(n-1) @ 2t/

3)  o*f(n-1) (4) ;52/1? 16

16/ MSPS33 Al o B (Cone-
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66

67

If AB( is confounded in a 23 factorial experlment the entries of two blocks
in a replicate will be

(]') B=1 abe b ac (1) @ Bi: abe ¢ ac ab
B=2: ¢ ab a b By: b ab a (1)
B-1: (1) ab ac bc B: (1) a ac b

G B2 a4 b e abe 4 By: ab b ¢ abc

T 2} qg-suRE ¥ us emimaher ABC geie ¥ a‘rwuﬁqﬁ%%a’r
@vgﬁraam‘rmﬂﬁﬁ

| B—I:_abc b ac (1) ) By: abe ¢ ac ab
(M B-2. ¢ ab a bec (2) By: b ab a (])

B-1: (1) ab ac bc Bi: (1) a ac be
(3) B=2: a b ¢ abe ¥ By: ab b ¢ abe

] 1
X~ U(B—-E,G'I'EJ, then X belongs to

(1) Exponential family ~ (2) Generalised family
(3) Pitmans family _ (4) Degenerate family

Tfe X'wU[G—%;9+%) T mfa-ew 27 US 99 Wikmear €e & ot

Xugey |
(1) =ardia 9REr (2) =AEGT AER B
(3) Tredst i@ @ 4) sy giEr
o -3 -1
In a correlation study the &), = and by = =7, then the correlation

coeflicient 7y, is

M 2)

| ]
U‘lm Ch | -

A5 ol

() @

T GEEHAY A H by, = eﬂr e = ,B‘r?ﬁm—q’agunas Iy

bt T

N -3

() 53 | @ 5=
-3 NE)

¢ < @ =
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69

70

Two random variables X and ¥ are independent, therefore

() E(Xr)=1 (2) E(XY)=0

(3) E(XY)=E(X)E(Y) (4) E{X¥)=C(Constant)
3 ufm® AT X AT ¥ S ¥, @

() E(XY)=1 | (2) E{XY)=0

(3)  E{xr)=E(X)E(Y) @ E(xr)=C (Rer)

If a sample of size 25 is to be selected from population of size 125 by
systematic sampling method, then the number of possible samples in the
sample space will be -

(D 3005 (2) 1252
_ 125
(3) 12:)(.125 |2_5 4) E.S_ .

Tfe T 25 SR W AiE O 125 AR ¥ waie ¥ waas whwms fafy
& g i q g aREel @ wen vhied sz J

() 1Py @ 125
] 125
G) 10,5 (25 @ S5

The mode of F-distribution with parameter (m, 1)

(m=2)n ' - n(m+2)

- m(n+2) _ ) m(n+2)
N (n—-2)m ' n(n+2)
() (m—2)n . @) n(m+2)

F-ge o waE (m, #) %, @1 SgwD ¥

(m=2)n n(m+2)
(1) m(n+2) (2) m(n+2)
. (n=2)m - m{n+2)
G) (m=2)n ' o “ n{m+2)

16/ MSPS33_Al - 20 {0y (Coned-
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71

72

6

16

73

A multiple regression relationship contains two independent variables. The
standard error of estimate is 4.8 and error sum of squares is 576. What is
the sample size ? : '

(1) 24 (2) 25
3) 26 4 28
@ﬁgﬁmﬂﬂ%&hﬂﬁﬁmm%imﬁwg&%m 1Ky

- offe & = @ A ¥ 576 wiest @ e w@n @m

(1) 24 (2) 25

(3 26 o (4) 28

If X(¢) is a Poisson process, then

P[X(s)=;c | X (1)=n] is

| (1) Poisson (%) (2) Binomial (f? %) .

(3) Poisson (%) o 4) 'Binomial ("’ % )

TR X (1) ww wiE wHa Y, ae

PlX(s)=k|X()=n] %

() i () @ faw (1)
@ @@ () @ faw (Y

If 1f=2x+-5 and v=-3y-6 and regression coefficient of y on x is 2.4.
Then the regression coefficient of v on w is |
() 24 L 2) 24
3) 3.6 : (4) -3.6

A y=2x+5 MR v=-3y-6 ol¥ y & GHHAT TOF x W, B AT ¥

2.4, 9 v & GHIEE YUNH o G, BT T S
(- 2.4 - (2) -2.4
(3)- 3.6 : (4 3.6

16/MSPS33_A] 30 MR [Contd...



74 If Xj and X, are two two independent random variable having common . :
density function ' ' . . 16

fx)=e", 0 <x<oo

.

the distribution of Y ='“)E_ will be
2
| f(2 . ' N Foo o,
ww RS
. i 2
3 M : C) X(z] |
ofE Xy eiix X, 3 i angfes WX ¥ R qee st 9T E
flx)=e™™, 0<x<eo |

a"ery;yi'wmfhan—cnam@in

) 2 Fyoy
(1 (2) ( ). ,l/z’yz |
¢ s @ X oo 16

3 .
75 Given f(x,y)=3:y2, D<x<2;,0<y<]

1
What. is P[xZLyﬁE]

1 1
m 3 2) 3
3 1
€ I— 4 175

feram gam & f(an’)=%}’2, D<x<2;0<y<]
1 )
a9 P[le,yé-z—] H A B

(1)

[a—

3) @ 5 16

oM Al 3 B o
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