
Series

3322

MATHEMATICS

shM

Question Booklet No.

2063585

aipinraj

Roll No.
Candidate should write his/her

Roll No. in the given boxes.

■gf^ irem/No. of Printed Pages : 48
^PPT/Time: S'sju^/Hours

ihSTT/Total No. of Questions ; 150^
g^/Total Marks : 6001

1. "qto 3in TO-gf^r^ ̂  ^ ^ to w, to ^ ̂
ga^T g<i3 3m\ airf^ i %tt I, ̂  ^ ^ n^-gftor ^ i

2. TO ^ ito ̂  ^ 150 TO f I TO tot W TO "d f 1 B^TO
artodli

3. (3it.giT.3flK. ■^) KlI^'ngl^^'Eiit t2TRg^Tl| W 3flTT^3tnB^KK3Tto^l
4. gn^TT 3tK-^ ^3flt.T?T.3flK. ^ftz) ^ ^ 3flTTOI^ 'STf^f^^ff 3T^^ '^^TRf ^ ̂  I
5. ^Kft 19) to TO-gitol % 3to 91 WfttT ISIR 91 ̂  3fl^ to 9^ li'TT 3xK-95r

(3flt.g9.37K. "^te) 91 ̂  to I

6. 9^totTOiitot3I9)K^to^9Tr!W99)TOl^gi^it, litTO%totW3fltoWrilf^^tot
^9RK git 9199) 9191 9ng9T I

INSTRUCTIONS TO THE CANDIDATES
1. Immediately after the commencement of the examination, you should check that this Question

Booklet does not have any imprinted or torn or missing pages or items etc. If so, immediately contact
the Invigilator and get it replaced with another Question Booklet.

2. This Question Booklet contains Total 150 questions of concerned Mathematics subject. All questions
are in Hindi and English languages. All questions are compulsory.

3. Read carefully the instructions given on the Answer Sheet (OMR) supplied and indicate your answers
accordingly.

i
4. Kindly make necessary entries on the Answer Sheet (OMR) at the places indicated and nowhere

else.

5. Examinee should do all rough work on the space meant for rough work on pages given at the end of
the Question Booklet and nowhere else, not even on the Answer Sheet (OMR).

6. If there is|any sort of mistake either of printing or of factual nature in any question, then out of the
Hindi and English versions of the question, the Hindi version will be treated as standard.

3322-A



1|[cfhT'$VR
Tlf&RI

1. (p->q) A(r->q)^t
(A) p V (r -> q)

(B) p-^(q^r)

(C) (p V r) q

(D) p V (r->p)

2. p A~ p t

(A)

(B) 3=1^

(C) (A)^(B)^

(D)

3. ^ — px^ + qx — r = 0
a,P^3™#f^ a + P = Ot

(A) pq-r = 0

(B) p = q

(C) q = r

(D) pq + r = 0

4. coshSx "TO "t
g

(A) 4 coshx - 3 cosh x

(B) 4 cosh^x - 3 coshx

(C) 4 coshx + 3 cosh^x

(D) 4 cosh^x + 3 coshx

5. ̂  - 3Ax + B = 0%

Xj, Xg, Xg"^, rit Z(Xj^ - Xg) (x^ - Xg) ̂
TH %

(A) 6A

(B) 9A

(C) -6A

(D) -9A

"^tcIT "I

(A) 0

(B) 1

(C) 2

(D) oo

7. 12 ̂  w t ^ ̂ 10 ̂  ̂

^ W 3^1 ̂  cft^ Wl? %

^ cjtrni rR^ -q^Ro

^ ̂  w iRl ̂  3rf^m ̂

%  3rani ̂  ^M^ckl

?

(A)

(B) Rld4>T4^H t-t^e

(C)

(D)

8. 3TraK 6 sftl 9 % tsi ̂  ̂ RTO; i^^dH

3 3^ 4 f 3^1 WrR 4 3^

4t 1 3n^ 15 % ̂*34x1 tST ̂  ̂

ft-cjcH "I

(A) yfm/S

(B) V^/5

(C) V^/5

(D) V^/5
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PAPER -II

MATHEMATICS

1. (p —> q) A (r q) is equivalent to
(A) p V (r -> q)

• (B) p-^(q->r)
(C) (p V r) ̂  q

(D) p V (r -> p)

2. The statement p a ~ p is

(A) Contradiction

(B) Tautology

(C) Both (A) and (B)

(D) None of these

3. The condition when two roots a, B of
3  2

the equationx -px +qx-r = 0 are
such that' a + p = 0, is given by
(A) pq-r = 0

(B) p = q

(G) q = r .

(D) pq + r - 0

4, The value of coshSx is given by
o

(A) 4 coshx — 3 cosh x

(B) 4 cosh^x - 3 coshx
(C) 4 coshx + 3 cosh^x
(D) 4 cosh^x + 3 coshx

5. If Xj, Xg, Xg are the roots of an equation

x^ — 3^ + B = 0, then the value of
S(xj - Xg) (x^ - Xg) is given by

(A) 6A

(B)

(C) -6A

(D) -9A

9A
I

6.' The algebraic sum of deviations from

arithmetic mean of aU variables is

(A)

(B)

(C)

(D)

7. A group of 10 students were randomly

drawn from class 12 and was given

yoga training for three weeks. Their

wellness life style was compared

with another similarly selected group

which did not undergo such training.

Which t5^e of statistical test will be

appropriate for testing the tenability

of null hypothesis ?

(A) Dependent t-test

(B) Wilcoxon t-test

(C) Independent t-test

(D) Sign test

8. The data sets of sizes 6 and 9

have standard deviations 3 and 4

respectively and arithmetic means
4 and 4 respectively. The standard
deviation of the combined data set of

size 15 is

(A) -M/s

(B) -M/s

(C) ^/^/5

(D) V66/5
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3 X 3^3TT^ii^m#TO%

^ ̂zj f^vErr "I i
-^--m ^ ̂mju fe ̂
^T3=F^TKl^f ?
(A) Pid^T^Hd "HT^ %
(B) M^ltyui
(C) 3Tmf^
(D) ̂ 3r(Ti)^T^

10. 3Tmcft^ ̂  t-'fe 3i#T 1^ ̂snrn t

(A) ̂  % iTT^zr ̂

(B) 1^ WT ^ m

(C)

(D)

11. 1THT f (x) = ̂^^^, (x^TRTft^,
^  Vn

n = 1, 2, 3, .„.), craTf(x) = lim f (x) = 0,
n-^oo ^

ci^ (3H t ̂3T^ |r I, f ̂
^■^), f'(x)^ r(x) ̂
(A) 0 cl^ -N^ cosnx
(B) 0?WT1

(C) OcWT cosnx
vn ^

(D) cosnx —j= cosnx
vn

12. ^TRT f G lR(a), [a, b] ̂  m < f < M, (f* WcT
"I [m, M] cT^ h(x) = ̂  (f(x)) [a, b]

(A) hGR(a)(a,b)^
(B) hGR(a) [a,b]^
(C) f(x) = h(x) = (t) (x)
(D) bgM(a)[a,b]^

13. 1THT ATjupfk OTT B^^ n-ZR^
^  (a^, a2, ... a^) ^ e A
(k = 1, 2, .... n) 37^^ ap aa, a^
^  "^n 3Tm^ I 1
(A) 37qft^
(B)
(C) 3Wopf^
(D) wft^r

14. 3^33^11 {pJ^3q313a^R^ftTTTTrt|^^3irf^X
I

(A)
(B) X^^3q^i3^
(C)
(D) ^ ̂?TTR arfentt 3T3^

15. ^ (infer) X^ 31^
t, ^ t K^ 3 (n = 1, 2, 3,...)

lim diam K = 0 cT^ 0, Kn-^oo n 1 II n
«aai "I

awiw
(A) n%
(B)
(C) nt3Tf^%
(D)

16. a 3rai t ̂

r =2x 1 +yj + zk, cTT V • (r X a) =

(A) 2

(B) 2x^ + y + z

(C) 0

4  2 2(D) a/4x +y +z
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9. A teacher-researcher has obtained

data from a questionnaire used for
teachers and head teachers in the form

of contingency table of 3 x 3 for anxiety
and awareness levels. Which statistical

test will indicate whether the two

variables are interdependent ?
(A) Wilcoxon signed rank test
(B) Chi-square test
(C) Spearman's Rank difference

method of correlation

(D) Eta (t|) co-efficient

10. The Student's t-test is t5q)ically used
(A) in comparing multiple groups to

see if their means differ

(B) in testing the stationarity of a time
series'

(C) in comlparing two groups to see if
their mean differ

(D) in testing the goodness of fit of a
model

11. Let f (x) = , (x real,
Vn

n = 1, 2, 3, ) and

f(x) = lim f (x) = 0, then
n->« ^

(for the case, when |f^J does not
converge to f), f'(x) and f (x)
shaU be

(A) 0 and y/n cosnx
(B) 0 and 1

(C) 0 and cosnx
I  Vn

(D) 'sjn cosnx and cosnx
Vn

12. Suppose f G R(a) on [a,b],m<f ̂ M,
(() is continuous on [m, M] and
h(x) = (j) |'(f(x)) on [a, b]. Then
(A) hGiIS(a) on(a, b)
(B) h G'lR(a) on [a, b]
(C) f(x) = h(x) = (x)
(D) h g M(a) on [a, b]

13. Let A be a countable set, and let B^^
be the set of all n-tuples (aj^, ... a^^)
where a^^ e A (k = 1, 2 n) and the
elements a^, ag, a^ need not be
distinct. Then B^^ is
(A) Unbounded

(B) Bounded

(C) Uncountable

(D) Countable

14. The subsequential limits of a sequence
{pj^} in a metric space X form a/an
(A) Open subset of X

(B) Closed subset of X

(C) Bounded sequence

(D) Uniformly convergent sequence

15. If is a sequence of compact sets in
X, such that K =)K , (n = 1, 2, 3,...)

n  n+1 ̂  > > > /

and if lim diam K =0,thenn^K
n^oo n I ll n

consists of exactly

(A) n points

(B) one point

(C) more than n points

(D) not any point

16. If ̂  is a constant vector and
—> 2 ̂ ^ ^ ^ y
r=2x i-Hyj-Hzk, then V • (r X a) =

(A) 2

(B) 2x^ + y + z

(C) 0

4  2 2
(D) 'v4x +y -t-z
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17. I r l = r, r=xi + yj + zk,^ 20.

(A)
r

(B)
r

(C) ̂
r

(D) -T
r

21.

18. ftR ̂ Plch^rM ̂  t ?

(A) V(a-^) = (?-V)a+(a-V)S'-
(V X a) - a X (V X b)

(B) V • (a X b) = b • (V X a) 4- a • (V X b)

(C) Vx (ua) = (Vu) X a - u(V X a)

(D) Vx(?x?) = (i^.V)a-]?(V-a)
~(a-7)2"+a (V-b)

19. =

y = 2 ̂ ^ t, ̂

^(xydy-y^dx) =
C

(A) 6

(B) 3

(C) -
2

(D) 2

22.

23.

r=xi + yj+zk S ̂

3McRVt,^ J|?-ndS^TTRTO^,
S

(A) ̂
2

(B) 2V

(C) 3V

(D) V

H T33? ^ t I T Hilbert ̂
(operator) % I

(A) T ̂  t ̂
X* = T

(B) T "0^ SUHIHM (#fe-) t ̂
_ XT*

(C)

X*X — TT* — I

(D)

1

(A) 1 , 1 < p < (Reflexive)

(B) (Reflexive) "I

(Reflexive)

(D) eti MilPta (finite dimensional)
"Q^ 4*130^ (Reflexive) "ilcIT %

TTHT X?t(j>T3^ ̂ 15^^ t sfrc E cX I
E ̂  (nowhere) ̂TER

(A) (E)° = (I)

(B) (E)°^(t)

(C) E=X

(D) E ̂
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17. If |r[ = r, where r=xi + yj + zk,

then V
\-

(A) -4
r

(B) -4
r

(c) 4

(D) 4
r

18. Which of the following alternative is
true ?

(A) V(a-?) = (S'-V)?+(?-V)S'-
(V X a) - a X (V X b)

(B) V - (a X b) = b • (V X a) + a • (V X b)

(C) Vx(ua) = (Vu) X a-u(VX a)

(D) Vx(a X b) = (b - V)a-b (V-a)

-(a-V)S'+a(V-b)

19. If C is square cut from the first quadrant
by the line x = 1 and y = 2, then the

integration ̂  (xydy - y^dx) =
C

(A) 6

(B) 3

® I
(D) 2

20. If r =xi + yj + zk andVbethevolume

enclosed by surface S, then what is the

ri* ^
value of 11 r • n dS, where

s

S is a closed surface ?

(A) ̂
2

(B) 2V
(C) 3V

(D) V

21. Let H be a Hilbert space. T be an
operator defined on H.
Identify the correct statement from the
below statements.

(A) T is a self adjoint operator if
T* = T

(B) T is a normal operator if
'P*'P = 'p'j'*

(C) T is a unitary operator if
T*'!' = 'pq'* ~ j

(D) All are correct

22. Identify the incorrect statement from
the following.

(A) lp.l<p < "> is a reflexive space
(B) Ij^, is a reflexive space

(C) A Banach space need not be a
reflexive space

(D) Every finite dimensional space is
a reflexive space

23. Let X (J) be a set and E c X. A subset
E is nowhere dense if

(A) (E)° = (t)

(B) (Er^(t)

(C) E=X

(D) E contains non-empty open set

3322-A [ P.T.O.



24. ^ ^ :

^H^1< t I

b. ^'Ak 37f^ra^ ^h-Ak

"^t^n"! I

(A) %^(a)'H^t

(B) (b)^t

(C) (a)3lk

(D) ̂  eft (a) 3^ ̂ (b) ̂  t

25. _ft3=T qfWf

a. Bsft^ I

T :B-^B' ̂^(into)tfe^
«^n.cb "I I

(3ftqfe^) ̂  ̂ 3ft^ ^ T ̂

im, G^^^ft^S t I

b. B3;ft^ B'^^^^%3rf i
T : B ̂  3ftq^ (onto)

%, eft T^ sito (open)
(mapping) I

(A) (a)^t

(B) i^en (b) %

(C) (a)3ftT (b)"^^f

(D) (a)3ftT^^ (b)^J^^t

26. wn

(A) 14

(B) 16

(C) 18

(D) 20

27. ^ ̂ ^qftfteT ̂
% ^ "t ?
I. 1 + 3 + 3 + 3 + 3 + 13 + 13 = 39

ir. 1 + 1 + 1 + 2 + 5 + 5=15

III. 1 + 3 + 3 + 7 + 7 = 21

(A)

(B) II

(C) ft̂ III
(D) lemrin^

28. "^rf^ p 3;pTr?2r wftt %, eft 2p %
^ G"^ ̂  iRTmRT 3q?nj^ ̂
^  %1
(A) p-1

(B) ̂
(C) f
(D) p

29. ̂ Tr^^G^^4725t, ̂3-"feft

(A) 3
(B) 9

(C) 27

(D) 175

30. PIh ̂  ̂ Mel el % ?

(A) ^rfer
^ t "^rf^ iBft ̂  ipRi^

(ideals) "f^^PTH ̂  I
(B) ^ I %

^(Q,+, .)^liiJHWern^t I
(C) ^n^3ft ̂  Q

Wn3ft%^OT(R, +, .) ̂
1

(D) ^4Pi'^
^ ̂ "^t ̂ "i^merfl "^teft ̂  I
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24. Consider the following statements :

a. Strong convergence is weaker
than standard convergence.

b. Weak convergence is weaker than
strong convergence. Then

I

(A) Only (a) is true

(B) Only (b) is true

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

(D) Neither (a) nor (b) is true

25. Identify the correct statement/
statements.

I

a. If B and B' are Banach spaces and

T is a linear transformation of

B into B', then T is continuous iff

its graph G;p is closed.

b. If B and B' are Banach spaces

and if T is a continuous linear

transformation of B onto B', then

T is an open mapping.

Only statement (a) is true

Only statement (b) is true

(A)

(B)

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

true

(D) Neither statement (a) true nor

statement (b) true

26. Number jof generators of a cyclic group
of order 60 will be

(A) 14

(B) 16

(C) 18

(D) 20

27. Which among the following is/are
possible class equation for some finite
group ?

I. 1 + 3 + 3 + 3 + 3 + 13 + 13 = 39

n. 1 + 1 + 1 + 2 + 5 + 5 = 15

III. 1 + 3 + 3 + 7 + 7 = 21

(A) Only I

(B) OnlyE

(C) Onlym

(D) Both I and III

28. If p is a prime number, then any group
G of order 2p has a normal subgroup
of order

p-1

p-1

(A)

(B)

(C)

(D)

P

2

P

29. If G is a group of order 4725, then the
order of 3-sylow subgroup is

(A) 3

(B) 9
(C) 27

(D) 175

30. Which of the following statement is
wrong ?

(A) A commutative ring with unity is
a field if it has proper ideals.

Set of integers I is not an ideal of the

ring of rational numbers (Q, +,.).

Set of rational numbers Q is not an
ideal of the ring of real numbers
(R, +, .).

Intersection of two ideals of a ring
is again an ideal of the ring.

(B)

(C)

(D)

3322-A [P.T.O.



31.

^ ^TRT ̂5nm t, fliHr ̂  ̂
#TTT^'qR^^t

(A) ̂ 3TRTRt ̂  3q#T
(B) ̂ titen^sRiT^^
(C)
(D) H>QH % irnt 3te?T

^rrte WT

32. ^ 3?ft<iiRai "t
(A)

(B) l^mcfk
(C)
(D)

33. ^^"(L 1^1^ (Secant method) "SRT
f(x) =

(A) Xi+i = Xi +
f(

(B) Xi+i=Xi-

(C) Xi+i = Xi +

(D) Xi+i=Xi-

Xi)-f(Xi_i)

f(Xi)(Xi+Xi_i)

f(Xi)+f(Xi_i)

f(Xi)(Xi+Xi_i)

f(Xi)+f(Xi_l)

f(Xi)(Xi-Xi_i)

f(Xi)-f(Xi_i)

34. y % (i + 1) t ^

(A) y'""^ = Yo + J^f (x, y''')dx
*0

(B) y'+i=yo-ff(x,y«)dx
XQ

(C) y'+l=yo+J"°f(x,y«)dx
X

(D) y^-'^^yo-pf(x,y(^»)dx

35. y(xQ) = yQ%^ ̂  = f{x, y)
%  Puri^ Bilsw t

(A) yM=yi-3-|h(2fi_2-fi_i + 2fi)
(B) yi+i=yi-3 + |h(2^-2-fi-l + 2fi)
(C) yi+1 = yi+|(fi-i + 4fi + fi+i)
(D) yi+i = yi-|(fi-i + 4^+fi+i)

36. id< yi)'M%"5RftTT%tan~^(x + h)

?

(A) tan +
_i ,(tan (tan ̂ x)^

2!
• + •

3!
+ ....

(B) tan ̂ 0+hsin'^z +
.  2 (hsinz)'

2!

sin 2z+ (h sin z)^ +

^31^ "fe z = cot ^x

(C) tan ̂ x+hsin^z - (hsinz)2 sin2z

+(h sin z)
3 sinSz

fr "fe z = cot X

(D) tan ^0+hsin'^z - (hsinz)2 sin2z

+(h sinz)
3 sinSz

"fe z = cot ̂ x

3322-A 10



31. The modified Euler method, also
known as improved Euler method
overcomes a limitation of the standard
Euler method by
(A) using smaller step sizes
(B) increasing the order of accuracy
(C) appl3dng adaptive step-size

control'
(D) incorporating an average of

function values of two points

32. The convergence of Bisection method is
(A) Quadratic
(B) Cubic
(G) Linear

None of these
I

33. To find out the root of the equation
f (x) = 0 by Secant method, the formula
used is

(A) Xi+i=Xi +
f(

(B) Xi+i=Xi-

(C) Xi+i = Xi +

(D) Xi+i=Xi-

Xi)-f(Xi_i)

f(Xi)(Xi+Xi_i)

f(Xi) + f(Xi_i)

f(Xi)(Xi+Xi_i)

f(Xi) + f(Xi_i)

f(Xi)(Xi-X,_i)

f{Xi)-f(Xi_i)

ith •,34. Picard's method for (i + 1) iterate of
y is

(A) = yo + /''f(x, yP')dx
I  ̂

xo

(B) y'^' = yo-ff(x,yl^')dx

(C) y'+f = yo + {x, y''')dx
X

(D) y"^=yo-f''f(x,y«)dx

35. Milne's predictor formula for the solution

of ̂  = f (x, y) with y(Xo) = is
(A) yi+i=yi-3-|h(2fi-2-fi-i + 2fi)
(B) yi+i=yi-3 + |h(2fi-2 -fi-i + 2fi)

(C) yi+i=yi+|(fi-i + 4fi + fi^.i)

(D) yi+i=yi-|(fi-i + 4fi+fi+i)

36. Using Taylor's theorem, what will be
the expansion of tan~^ (x + h) ?

(A) +
2! 3!

(B) tan ̂ 0 + hsin^z +
2!

•  o . /u • \3 sinSzsm 2z + (h sin z)
3

+..., where z = cot~^x

(C) tan + h sin^z - (h sin z)^
2

3 sin3z
+(h sin z)

a

where z = cot~^x

(D) tan ̂ 0 + h sin^z - (hsin z)

3 sin3z

2 sin2z

-H(h sinz)
6

where z = cot~^x

3322-A 11 [P.T.O.



37. ■ga; y = ^ ̂

awiJ!

(A) 1

(B) 0

(C) 2

(D) -1

38. ^3) aV = x^ — (x,y)'ft^^ qshoi
■fpTHn^t ?

(A)

(B)

(C)

(D)

(a"-9x^/2
6a'^x

(a^
^ 3/+ 9x^/2

6a^x

(a^ -9x®)^
6a^x

(a^ + 9x'^)^
6ax'

39. m\'=h^ J-
^ ? 0^

(A) 7c'

1 2(B) 2^

xsmx

+ cos^x
dx W

(C)

(D)

40. 3T^-"ER 4<ci*n^ ay^ = x^ % "^W ^
(a, a) ^ ̂  ̂  t I

(A) ^{13,^+ 8} a
(B) ^{l3^/3-7}a
(C) ^ {169-^8 }a
(D) ^ {13^/13-8}a

41. "^rf^ Ia^,Ib ,Sc^ A, B,
C ^ 3#RTTfer

+ a^V^
(A) A=BC
(B) C = A + B
(C) C = AB
(D) B = AC

42. HHT f (x) = 1  (x
0  (x 3Tqftrk)

f(x+)^f(x-)^ t, ̂  f
wrt
(A)
(B)
(C) WT3™:^ SRTcTMT
(D) 11^ 3Rni ̂  3RTBtmT

43. [a, b] ̂  ̂  ft, ̂
"% (a, b) t
X G (a, b) t, "fel% "[^

(A) f(b)-f(a) = ̂ ^f'(x)
(B) f(b)-f(a) = (a-b)f'(x)
(C) f (b) - f (a) = n(a - b) f'(x)
(D) f(a)-f(b) = (a-b)f'(x)
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37. The point of inflexion of the curve 40.

y = is

(A) 1

(B) 0

(C) 2

(D) -1

38. What is the radius of curvature at the

point (x, y) |for the curve 2?y = x^ - a^ ?

(A)

(B)

(C)

(D)

(a^-9x^)"2
6a^x

(a^+9x^/2
6a^x

(a3-9x3)%
6a^x

(a'^ + 9x'^)/2

6ax'

39. What will be the value of the definite

integral J
0

(A) 7t'

1 2
(B) 2"

1 i

(C)

1  '

(D) i""

xsinx

Length of the arc of the semi-cubical
2  3

parabola ay =x from its vertex to the
point (a, a) is

(A) ^{l3,^ + 8}a

(B) ^{l3^/3-7}a
(C) i{l69-^/8}a

(D) ̂ {13,^-8}a
27

41. If the series Za ,Zb ,Zc

converges to A, B, C respectively and

Cn=aobn + + a^^bQ, then

(A) A = BC

(B) C = A + B

(C) C = AB

(D) B = AC

42. Let f(x) =
1  (x rational)

43.

0  (x irrational)

and f(x+) and f(x -) does not exists,
then f has a

(A) Uniformly continuous function

(B) Continuous function

(C) Discontinuity of the first kind
(D) Discontinuity of the second kind

If f is a real continuous function on

[a, b] which is differentiable in
(a, b), then there is a point x e (a, b)
at which

(A) f(b)-f(a) = ̂^f'(x)
(B) f(b)-f(a) = (a-b)f'(x)
(C) f(b)-f(a) = n(a-b)r(x)
(D) f(a)-f(b) = (a-b)f'(x)
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44. ITHT a ̂  c c(IwR|4i f, c > 0 ̂
[-1, l]^f(x)1^s[Rrift?nte^t

f(x) =
sindx' ̂

0

(^x?iO)

X = 0)

(A)
a > 2 + 2c

(B) f'(x) WcT t ̂  sftT ^
a < 2 + 3c

(C) r(x) wt^3fk%^^a>c

(D) f'(x) ̂icRT t ̂  3^ ^ a < c

45.

(A) «s)=|; ̂,i<s<co
n=l n

(B) ^(S) = ̂n®,l<s<Qo
n=l

(C) ^(S) = 2(n+l)®(n-l)®.l<s<co
n=l

00

(D) ^(S) = f] — < ® < °°
n=l (n-1)

46. F = (x^ + y - 4)i + 3xyj + (2xy + z^)k
cT«TT S, xy-cT^ % ̂
x^ + y^ + z = 4 ̂  Tj^ "1^ ^PTTcfvcFT

jJ(Vx F).AdS =

(A) -27c

(B) 27c

(C) 371

(D) -47c

47. "f^ t, ^ %
o^rshHl ̂  ̂

(A) 3T^wt

(B)

(C)

(D)

48. ̂ ri^x^-3xy + y^+10x-10y + 21 = 0
R^iiik t

(A) (-2,-2)

(B) (2,-2)

(C) (-2,2)

(D) (2,2)

49.

ax^ + by^ + 2hxy + 2gx + 2fy + c = 0,
^ 0, - ab > 0, a + b = 0, ̂  ̂
y41^<u| oJTO WT t

(A) 3TfrfqwFi^

(B)

(C)

(D) ̂  "^hf^ ̂

50. ̂  W ̂>11

3rerOZ^3rT?f?W

at ?

(A) x^ + y^ = tan^a

(B) (x^ + y^) tan^ a = z^

(C) x^ + z^ = y^ tan a

(D) y^ + z^ = x^ tan^ a
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44. Suppose a and c are real numbers,
c > 0 and f(x) is defined on [- 1, 1] by

f(x) =
8in||x| *^1 (if X 0)

(if x = 0)0

(A) f "(x) is continuous if and only if
a > 2 + 2c

(B) f"(x) is continuous if and only if
a < 2 + 3c

(C) f"(x) is continuous if and only if
a > c j

(D) f"(x) is continuous if and only if
a < c

45. Riemann's zeta function is

(A) «s)=|;ii<s<co
n=l n

oo

(B) «S)=£n',l<8<«)
n=l

(C) «S)=|;(n + l)'(n-l)',l<s<00
n=l

00

(D) «s)=|;^^,i<S<co

n=l (n-1)

46. If F = (x^ + y-4)i + 3xyj + (2xy + z^)k
and S is surface of paraboloid
+ y^ + z = 4 above the xy-plane,

then JJ(Vx F).AdS =

(A) -2jc

(B) 2jc

(C) 371

(D) —471

47. In any conic, the sum of reciprocals of

the segments of any focal chord is

(A) remain constant

(B) equal to zero

(C) equal to sum of segment of focal

chords

(D) not able to determined

48. The coordinate of centre of a conic

x^ - 3xy + y^ + lOx - lOy + 21 = 0 is

(A) (-2,-2)

(B) (2,-2)

(C) (-2,2)

(D) (2, 2)

49. If a general equation of second degree

ax^ + by^ + 2hxy + 2gx + 2fy + c = 0,
where A 0, h^ - ab > 0, a + b = 0, then
this equation represents

(A) a rectangular hyperbola

(B) a parabola

(C) a circle

(D) an ellipse

50. What is the equation of right circular

cone whose vertex is at origin 0, axis

OZ and semivertical angle a ?

(A) x^ + y^ = z^ tan^oc

(B) (x^ + y^) tan^ a = z^

(C) x^ + z^ = y^ tan a

(D) y^ + z^ = x^ tan^ a
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m\s\

51. ■2rf^xeM,yGR^x>0,
«RTrTT^TJ^ n^t%nx>y,cl^^
ft^Rd ofRtTT ^
(A) R'^ STlMf^ZHT^Wf
(B) Z ■?
(C)
(D) tm-i

52.

(A)
(B) [ci«|d
(C)
(D)

(A) MftftcT ^ 3n^ (^5^)
(B) mWhci (^i^)
(C)
(D)

54. TTHT {p J X t ̂  31^51? t I
■2rf^ p eX, p' G X ^ ̂  {pj, p cim p'

3ifWter^^,
(A) p' = p
(B) p'^tp
(C) p'>p
(D) p'<p

55. ^ X ̂  {pj t, ̂  ̂  E^
%3if pjj, p^ + p Pn + 2' ^
% ̂  3I^piT {pJ 3T^IT ̂  ̂  3fk

(A) lim diam E. ̂ = 0
N^oo N

(B) lim diam E ^ 0
N->co ^

(C) lim diam E.. = 1
N^oo N

(D) lim diam E^. = oo
N^co N

2  2 2

56. WT^ggsrf^TTf^ x3+y3 =a3
^  ̂'11 ?
(A) 37ta^

(B)

(C)

(D)

3jia''

32

S^a'

~[e

57. {uj {v^} ^dlrH«ti ciiwRefr <ri<Si1l3Tf
(3n)!

% 3?^^ ^ 1^ Un =
(n!)3

n3^1 v„ =
(n+l)(n + 2)...(n + n)

RnfeR^d ^ :

I

(a) ; lim (un)n = 27
Il->CO

^(b): HmK)^ = -
n->oo 4

RnRin^d ̂  ̂  ^ t ?

(A) (a) t ̂  (b)
3RT?^-|

(B) WT (a) 3T^Tr^ f (b)

(C) (b)^Rc^f
(D) (b)^37??c^f

58. M 2 arf^RTrtl t,
n=l nP

(A) 2>p>l
(B) p<2
(C) p = 2
(D) p>2
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51. If X G R, y e E and x > 0, then there is

a positive integer n such that nx > y,
refer to

(A) Archimedean property of R
(B) Archimedean property of %

(C) Bolzano-Weierstrass property
(D) Riemann-Stieltjes property

]sim

56. What will be the area of the region
2  2 2

bounded by the curve x^ + y^ = a^ in
the first quadrant ?

53.

54.

52. Every neighbourhood is a/an

(A) Closed set

(B) Open set

(C) Dense set
(D) Bounded set

Every unbounded infinite subset of
has

(A) Finite open sub cover

(B) Finite closed cover

(C) No limit point in R^
(D) A limit point in R^

Let {pjj} be a sequence in a metric
space X. If p G X, p' e X and if {pj
converges to p and p', then
(A) p' = p
(B) p'^'p
(0) p'>p
(D) p'<p

55. If {pj is a sequence in X and if Ej^
consists of the points pj^, pj^ ̂
pjj ̂  2» then sequence {pJ shall
be Cauchy sequence if and only if

(A) lim diam E.. = 0N^'ao N
(B) lim diam E„ 0

N->ao

(C) lim diam E.. = 1

(D) lim diam E.. = oo
N->oo N

(A)

(B)

(C)

(D)

37ta

W

8

STra'

Sna'

~ie

57. If {uj and {vj are the sequences of
positive real numbers, where

„ (3n)!
^ andn =

Vn =

(n!)3
n

, then
(n+1) (n + 2)... (n + n)

consider the following statements :

Statement (a) : lim (uj^)n =27
n-»co

Statement (b) : lim (vn)n =-
n->oo 4

Which of the following alternatives is
correct ?

(A) Statement (a) is correct but
statement (b) is incorrect

(B) Statement (a) is incorrect but
statement (b) is coirect

(0) Statement (a) and statement (b)
both are correct

(D) Statement (a) and statement (b)
both are incorrect

If the series ̂  is convergent,
then n=l

(A) 2>p>l
(B) p<2

(C) p = 2
(D) p > 2

58.
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00 1 63>
59. M Y, "2 cosne % t

n=l ̂

"I ?

(A)

(B) BT^SfRT:

(C) 3Tf^Rnd ^

(D) amrtt

60. [a,b]Tt^mcr
"t f(a) f(b) < 0 cit ^ "^^TT

c, 1^ f(c) = 0 t, tePTR
64,

(A) c ̂  (a, b)

(B) c G (a, b)

(C) CG[a.b]

(D) c G [a, b]

61. ̂ -%Tr^(ANOVA)'^ F%HH^WTT
% felT, 3Ti^ yisb-mrH^ WT w t ?

(A) ̂  ̂ aiTrriW ̂

(B) ^ qTIcT

(C) ̂  ̂  ̂  3^ ̂  ̂ 3i3TO

(D) 1^WT % ̂  3fk % to %
aijqrcT ̂  McTT B^RT

62. %r P(A|B)^TZ=n A^3nfton^
"^^ifer "t

(A) ̂  1^ ̂3TT t B tor ̂  t

(B) B^'ERH^

(C)

(D) A3fti:B%^i^^37mTftcrt

3322-A 18

"t I ^ ̂ R^hlcrll

t, ̂  1??^ w yiRi^di "11^ ̂  ̂
wftt tott ?

(B)
[ilgIB

21

«=> s

(D) —
21

^  toft % ̂ Psftr Q
t i^toP, 60%^i^^1toT^5i^"|3fti:

tos Q, 40% ftto t I P
^ 80% Q^ 90%
i^uidTil tot t 1 ̂  VT ̂

"I sft^ MHct> ̂ praxTT ̂  Rf Weft
t I yifton w t ^ P^t
3TPftt ?

(A) f
(B) f

(C) I
(D)

"TO Trfef^rtor 1^ ̂  TO-tfiR

1^ wr^qtoto^ tof^RPT wt ?

(A) tof ̂  ^ 3Tm3RRT t

(B) ̂ 3I#RJ313qR%3rf^Wq^to^t

(C) ̂  ̂  ̂qmn ̂  3ik 3?iRrc to t

(D) ̂  toR wf 3iT^ qi R13 to t



® 1
59. For the series y] — cosn 0, which of

n=l ̂

the following is correct ?

(A) Absolutely convergent

(B) Conditionally convergent

(G) Convergent but not absolutely

convergent

(D) Divergent

60. If a function f(x) is continuous on a

closed interval [a, b] and f(a) f(b) < 0,

then there exists at least one point c

such that f(c) = 0, when

(A) cg(a,b)

(B) c G (a, b)

(C) c € [a, b]

(D) c g [a, b]

61. For computation of F-value in one-way
ANOVA. What is the final procedural
step ?
(A) Finding out the within sum of

squares

(B) Finding out the between sum of
squares

(C) Finding out the ratio of within and
between sum of squares

(D) Finding out the ratio of between
variance and within variance

62. In Bayes Theorem, P(A IB) represents
the probability of event A

(A) Given that event B has occurred

(B) Independent of the occurrence of
event B

I

(C) Before the occurrence of event B

(D) Conditioned on the union of events
A and B

63. In a box there are 8 orange, 7 white
and 6 blue balls. If a ball is picked up
randomly, what is the probability that
it is neither orange nor blue ?

(A) I

(C)
21

64.

(D) —
^  ̂ 21

A bike manufacturing company has two
plants P and Q. Plant P manufactures
60% of bikes and plant Q manufactures
40%. 80% of the bikes at plant P
and 90% of the bikes at plant Q are
rated of standard quality. A bike
is chosen at random and found to

be of standard quality. What is the
probability that it has come from
plant P ?

6

7

2

7

4

7

(A) S

(B) ̂

(C) ^

65.

(D) None of these

What is the potential advantage of
using the Gauss-Seidal method over
the Gauss elimination method ?

(A) It requires fewer iteration
(B) It is less sensitive to the initial

guess

(C) It always converges to the
solution

(D) It is apphcable only to square
matrices
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ozV-ZZEE

ll^ll + IWI < M'x>| (a)
||X|| ||x|| < |<X'x>| (0)

IKII + IWI>M'x>| (e)
||X|| ||x|| > |<X'x>| (V)

(i?;T[Bnt)0Ul) ZJBAVqOg ̂

H3x^'B<|fx-x||i^£X = irx|| (a)

H3x^'B<|px-x|li^0 = irx|| (0)

X\[3x^^'B>|px-x||iy£B = ||^x|| (a)

I^[^x^JUi'^5|^x-x||lye: = |pxl| (V)
% 114i ilifeJl iii life N 3

tfehkHI T >"B>0

lbS>|> IHk I PlojP

life. N Wh ifeii W IHlt 'IL

(a)

(^n

'^g-^ + ̂n) = fn'^'^n)^_X (o)

^ + ̂n) = '^n) ̂_x (3)
^ = fn '%) ̂_x (v)

(^n + ̂ '^ + ̂ + ̂n) = (^n

% I i^yiK^h. HifeU Hi
^ • X ln-H>lh'» t>ynht^1^ ̂h. 'OZ,

^h-^lln^ (a)
Pb^lj^K> (o)

Db^tj (a)
li^jy.ikh^ (Y)

^ ̂ ^ |z+|z+iz = b
h^ikiRK Itb ^Ir I?^j -69

TOO

0 t 0(O)

_0 0 T_

B q ^

q J 3(0)
0 3 q

"o j 3"

j q q(a)
3 q B

"3 0 j"
0 q q

(V)

J q ^

g ̂IK> Dtjkt> Dlrk>

Axqg +
xz3g + zA^z + gZ3 + + gXB = (z 'X 'x)b

pmhv» (piht^ '89

lldll = Nl (a)

lldll<IMI (0)

>IMI (3)

'^IN (V)

\s\m

'{]+»
^ ̂hK> tiDEime tbiji^^ib d n ̂ '^9

Itll M > l(d'n)l (cD

lldll IMI5 Ktl'»)l (0)

Idl |n| < Kd'»)l (e)

lldll INI < Kd'»)! (V)

ju^t^d'»
(i> ip-'fej jt ( JU HnT;>PIK? "99



66. In an inner product space V(F) for any
two vectors a, P

(A) |(a, P)| > IHI llpll

(B) |(a, P)| > |a| IPI

(C) |(a,p)|S|la||||P||

(D) l(a. P)1 < |a| IPI

67. If a and p are vectors in a real inner
product space, and if a+P is orthogonal
to a - p, then

(A) HI^

(B) IN|<||p||

(C) HI>||PII

(D) INI = ||PII

68. Corresponding symmetric matrix of
the quadratic form

q(x, y, z) = ax^ + by^ + cz^ + 2fyz + 2gzx
+ 2hxy

a h f

(A) b h c

f  c g

a h g

(B) h b f

g  f c

h g c

(C) gj f b
h' b a

"ll 0 0"

(D) 0 1 0

0 0 1

69. If a given quadratic form be reduced
in an orthonormal quadratic form

q = z^ + z| + z|, then their form is

(A) Positive definite

(B) Negative definite
(C) Positive semidefinite
(D) Negative semidefinite

70. If the invertible linear transformation

T ; Vg —> Vg is defined by

T(Ui, Uj, Ug) = (Ui + Uj + Ug, Ug + Ug, Ug)

then the inverse transformation of T is

(A) T"^(Uj,U2.U3) = (Uj-U2,U2-U3,Ug)
(B) T ̂ (Uj, Uj, = (Ui + Ug, Ug-Ug, Ug)
(C) T"^(Uj,U2,Ug) = (u^ + U2-2U3,

^3)
(D) None of these

71. Let M be a closed proper subspace of a
normed linear space N and let a be a
real number such that 0 < a < 1. Then

there exists a vector x„ e N such that

(A) ||xj| = 1 and l|x - xjj < a, Vx gM

(B) ||xj| = aand|lx-xj|<a, VxgM

(C) ||xj| = 0and||x-xj|>a, VxgM

(P) l|xj| = land||x-xj|>a, VxgM

72. IfxandyareanytwovectorsinaHilbert
space H, then Schwarz inequality is

(A) |<x,y>|< 11x11 ||y|l

(B) |<x,y>l<llx|l + lly|l

(0) l<x,y>l> 11x11 IMl

(D) |<x,y>l^ 11x11+ lly|l
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73. ̂  H'tr {e^ 77.
(:niPi=h ■95^ ^ ^ ̂
(A) 0
(B) ^
(C) 2
(D)

74. 1TRT {e^ eg, . . . . e J ^
^ H ftrfer f, cR ^

(A) 2^|(x, ej)!^ < ||x|| Vx G H
i=l

n

(B) £|(x.ei)|<||x|| VxeH
i=:l

(C) Xl(x,ei)f <||x||VxgH
i=l

(D) Z|(x,ei)|<||x||VxeH
i=:l

75. TOT T : Ig ̂  I2 ̂  ̂  "51^ f
.  = K^n ̂  X = <x„> e I2 aftr <X>

T^^TTcTOI I
(A) IX/<1
(B) |X/>1
(C) |X/ = 1
(D) Kf=l

((i+xr-i|
76. lim ̂ ^

x->0 X

(A) i
n

(B) 0
(C) 00
(D) n

^TO'OTt ?

78.

^ TOR u (x, y) = x^ + - 3axy t, ̂

(A) ui^(a,
a> Ot

(B) ui^ (a, a) ̂  im -m
a< of

(C) u (a, a) ̂  ^
a < 01

(D) uft^(a, a)^ RPl<^ #TT^
a = - it

0<n<l't, ̂  [n l(l-n) ̂
?

(A) nic

(B) —
2

(C)

(D)

7

sin

awjji

t

(nic)

njT

sin(n7r)

79. y = x^, X — 3T^ TI^TT x = a,
x= x-3T^%Mfcr:

^ ̂STftcT ̂  ̂  3TPIcR W #n ?

(A) Ti^jx^dx
a

b

(B) Jcjydx
a

b

(C) Jy^dx

(D) 7C
(b'^-a'^)
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73. If {e^, 62} be a orthonormal set in a
Hilbert space H, then distance between
e^ and eg is
(A) 0

(B) S
(C) 2
(D) None of these

74, Let {e^, eg, , eJ be afinite orthonormal
set in a Hilbert space H. Then BesseFs
inequality is the following

(A)
i=l I

(B)
i=l i

I

(C) |]|(x,ei)|^<||x||VxeH
i=l

n

(D)
i=l

75. Let T ilg-^lg defined as = where
X = <Xj^> € Ig and <'^j> be a sequence
of scalars. Find when T is imitary.

(A) \Xf<l

(B) IX/>1
(C) |X/=1

(D) \K\'=l

76. What is the value of lim
x^O

{d + xr-l}

(A)
1

n

(B) 0

(C) 00

(D) n

X

77.' If the function u (x, y) = x^ + y^ — 3axy,
then

(A) u will be maximum at the point
(a, a) when a > 0

(B) u will be minimum at the point
(a, a) when a < 0

(C) u will be maximum at the point
(a, a) when a < 0

(D) u will be minimum at the point
(a, a) when a = - 1

78. IfO<n<l, then what will be the value

of In l(l-n) ?

(A) n7C

(B) —
2

(C)

(D)

n

sin(njr)

nTc

sin (n7c)

79. What wiU be the volume of the solid

generated by the revolution, about the
x - axis of the area bounded by the

curve y = x^, the x — axis and x = a,
x = b ?

(A) Ti^jx^dx
a

b

(B) rtjydx
a

b

(C)

(D)
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80. ̂  f(x, y) ̂  ̂  X cim y ̂  WT t, ̂

?

(A) 5u = — 5x+— 6y + & 5x + So 5y,
5x 5y

1% G G 2 5x -> 0
5y ̂  0

(B) 5u = —5x + —
5x 5y

(C) du = —dx + —dy
5x ay ^

(D) 6u = 5x (x + 0j 5x, y + 6y) + 6y
(x, y+ 02 5y)

^1%O<0i, 02<1; f^^fy
%xcmT y%^iTRr: f3TT^
3iq«4>cri ̂  I

81. ax^ + by^ + cz^ + 2fyz + 2gzx +
2hxy = 0 % cfk TOK ^ ̂

(A) a — b + c = 0

(B) a + b + c = 0

(C) a + b - c = 0

(D)

82. ̂

z-3T^ % I ̂  ̂ ̂x^ + y^ = z^,
x + y + z= l^ yfa-c^Icio qi^cii "I ?

(A) x^ + y^+(l-x-y)^ = 0

(B) x'-y2 = (l-x-y)2

(C) x' + y= = (l-x-y)^

(D) y2-x' = (l-x-yf

83.

3x + 12y —6z = 17 ̂iiiqiq-q

3x^-6y^ + 9z^ = -17^¥?^ WT t; f

(A) 1.2.--

(B) (3,12,-6)

(C) (3,-6,9)

(D)

84.

f
2  2 2
X  y z+ ̂ = l%f^(2, 3, 6)
4  9 36 av ' ' /

X - 2 2(y - 3) z - 6
(A)

(B)

(C)

(D)

3  4 -1

x-2_y-3_z-6

3 ~ -2 " 1

x-2_y-3_z-6

-3 " 2 " 1

x-2 y-3 z-6

85. ̂ x^ + 12y^ + 4z^ = 8%ft^ l,-,l)
\  ̂ /

^ ̂  Tm^ 3T^ ̂  A, B 3^ C
^■fWrt I AABC % % R5iiii^ t

»fi-ff]
(B)

(C)

(D)

''8 4 2'
v3'6'3.

8 4 2

3'9'3.

8 4 2'
3'9'9
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80. If f(x, y) is a function of two variables
X and y, then which of the following
statemenlj will not be true always ?
(A) 5u = 5x + — 5y + & 5x + eo 5y,pc dy

where e e g —> 0 when 5x 0 and
5y->0

(B) 5u = —5x + —
Sx 5y

(C) du = — dx + — dy
dx dy

(D) 5u = 6x f^ (x + 6x, y + 6y) + 5y f^
(x, y + 02 5y)

where 0 < 0^^, 02 < 1 ; f^ and ̂
represent partial derivatives of
f w.r.t. X, y respectively.

81. The condition that the cone

ax^ + by^ + cz^ + 2fyz + 2gzx + 2hxy = 0
may have three mutually perpendicular
generators, is

(A) a — b + c = 0

(B) a + b + c = 0

(C) a + b - c = 0

(D) none of these

82. What is equation of cylinder whose
generators parallel to z-axis and

2  2 2
mtersects the curve x + y = z ,
x+y+z=l?

+ y^ + (l-x-yf = 0(A) X

_y2 = (l_x-y)2(B) X

(C) xV/ = a-x-y)'

(D) y^-x^ = (l-x-y)^

83. The coordinate of point of contact, at
which the plane 3x + 12y — 6z = 17
touches the conicoid

3x^ - 6y^ + 9z^ = -17 is
^  2^

(A)

(B) (3,12,-6)

(C) (3,-6,9)

(D)

84. The equation of the normal to the
2  2 2
X  V z

conicoid — + = 1 at the point
4  9 36

(2, 3, 6) is

X - 2 2(y - 3) z - 6
(A)

(B)

(C)

(D)

3  4 -1

x-2_y-3_z-6
3  ~ -2 " 1

x-2_y-3_z-6
-3 ~ 2
x-2 y-3 z-6

85.

3  2 1

The tangent plane to the surface

x^ + 12y^ + 4z^ = 8 at the point

^1, i, ij meets the axis at the
points A, B and C. The coordinate of
centroid of AABC is

'8 4 2^
9'9'3J(A)

(B)

(C)

(D)

rs 4 2

ts'e's.
(8 4 2
U'9'3.
^8 4 2

3'9'9
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86. X—+ y = xy^ "I
dx

(A) (2 + cx)xy^=l
(B) (3 + x)xy^ = 4
(C) (3 + x)xV = l
(D) (2 + cx)xV = 1

87. y = px + —

a

(A) y = cx + -
c

(B) y = --a
c

(C) y = cx + sx?
(D) "5^ ̂  ^

88. ax^ + y^ = dHch>n-M

(A) y =

(x'-y']
(B) y = ce^ ^

2

(C) y =06^^ ^

2

(D) y =ce^ ^

89.

^ + 6^ + 9y - 256^" = 0 ̂
dx ^

"t

(A) 2e^''
2 2x

(B) -e

(C)

3 X
(D)

H V 9.90. 3ic)ct,c^ —^+aV = sinax ̂

(A) ^cosax

dx

(B) 2a
•sin ax

(C) -^cosx

(D) -^cosax
z-1

91. ^qw<u|w =t z + 1

(A) ■p!^f^z = ±iTJ:^WTT^^

(B) z = ±iT3^

(C) z = 0 ̂  WTHT ̂
"I

(D) z = 0T3^WTRT^
M<^dR|ch t

92. ^ ^Mid<<Jl z^ = 2, Z2 = i^
Zg = -2 ̂  ̂)TRT: Wj^ = 1, Wg = i
Wg = —1 ct)<di ^

(3z + 2i)
(A) w =

iz + 6

(B) w = 0
(C) w = iz

(D) W=y2

93. f(z) =
z(z^ + 3)(z^ + 2)^

^ |z! = 1%
(A) 1
(B) 2
(C) 5
(D) 9
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,2
d y 2

equation —^ + a y = sin ax is

86. Solution of the differential equation 90. Particular integral of the differential
dy , 3.
X—+ y = xy IS
dx

(A) (2 + cx)xy^ = 1
(B) (3 + k)x/ = 4
(C) (3 + x)xV=l
(D) (2 + cx)xV=l

I

87. The general solution of the differential

(A)

(B)

(C)

2a

X

dx

cos ax

sm ax

cos x

2a

equation
a .

y = px + — 18

a  P
(A) y = cx + -

(B) y = ̂"a
c

(C) y = cx + ac^
(D) None of these

!
88. The orthogonal trajectories of the

'  2 2family of curves ax + y = 1 is

(A) y =

(B) y = ce^ ^

2

(C) y =ce^ ^

2

(D) y =ce^ ^

89. The particular integral of
the differential equation

^+6^ + 9y-25e^''=0 is
dxd

2x

x

(A) 2e
2| 2x

If
(C) 6='''

3 X
(D) 2^

(D)
x

cos ax

2a

91.

92.

The Fixed points and the normal
form of the Bilinear transformation

z-1
w = —- are

z+1

(A) Fixed points z = + i and normal
form is elliptic

(B) Fixed points z = ± i and normal
form is parabolic

(C) Fixedpointsz = Oandnormalform
is elliptic

(D) Fixed points z = 0 and normal form
is parabolic

The Bilinear transformation which

maps the points z^ = 2, Zg = i and
Zg = —2 into the points = 1, Wg = i
and Wg = —1 respectively, is

(3z + 2i)
(A) w=

iz + 6

(B) w = 0
(C) w = iz

93.

(D) w =

The number of poles of

I z I = 1 are

(A) 1
(B) 2
(C) 5

(D) 9

inside circle
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94. f
Jo

2n COS26

5 + 4 COS 0
de

(A) f
4

(B) 2;i

(D) 67t

95. =

m ̂  ^ ̂  m ̂
f(z)

a^ WdT

(A) ̂

(B)

(C) W^^cTcTT
(D)

96. ^ 3TT^ %
^iTi^ ^ ̂ iWr

(A) ̂ nPld

(B)

(D)

97. ?

(A) ̂ tf^mXn%^3TT^A^B^IWT
c^rsti^ufl-N 3TT5E^ P^ n

W  m ̂  3Tf^R^ 3^:
1% B = PAQ

(B) ^ f^rf^ t

(C) 3TTo!J^ ̂ liTH ^

(D) ct>5^ldl

%  ̂  ̂?WI 3n^ % 1^

98. ^Ml-diui T : R^ -> R^
31^ ̂rftnrfer t ̂  T(l, o, o) = (i, 2);
T(0,1, 0) = (1, -1) TT# T(0, 0. 1) = (1, 1)
■^, ^ ̂Mid<ui ^ xr^ ^picIT t
(A) ^=l,^pidT = 2
(B) ^ = 2,^pT^ = l
(C) ^ = 3, = 0
(D) ^ = 3,^pT?TT = 3

99. ^ F TR ^ 3TT^ ^ ^ ̂3nm
t ̂  1^ c^ohHud-M 37T^ P^ 37feF^

^  3TT^ D%

(A) D = AP
(B) D = P"^AP
(C) A = D-^PD
(D) P = A"^DA

100. ^{ai,a2,...,aj1^3TRR3^imf^
V(F) ̂  ̂  3RTFTF^ 3TmK ^ cI?TT

n

P = Z^i"iJ ̂

saeSjui

i=l

(A) (P,ai) = 0
(B) (P.ai) = l
(C) (P."i) = ai
(D) (P,ai) = ai'

101. RnRifed ^ ̂  ̂  Riri^
^ {-^ ̂ftPFR ̂ ) t ?
(A) 1„, ||x|| = sup 1x^1%^
(B) C, ||x|| = sup |xj| % RT?T
(C) Cq, ||x|| = sup |xj| % ̂
(D) C, ||x|| = lim ixjl %^TW

i—>00
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94. The value of f
Jo

2n COS20

5 + 4cos0

S^.IS]
aeQjUi

d0 is

(A) j
4

(B) 2n

(C) f
(D) 6ji

95. If z = a is a pole of order m of an

analytic -function f(z) then 7^ has a
of order m at a.

(A) Zero

(B) Pole

(C) Singularity
(D) None of these

96. If a matrix be orthogonal similar to a
diagonal matrix, then it wiU be

(A) Symmetric

(B) Skew-symmetric

(C) Hermitian

(D) Skew-Hermitian

97. Which of the following is incorrect ?

(A) Two matrices A and B of order
m X n are equivalent if there
exists two non-singular
matrices, P of order n and Q of
order m such that B = PAQ

(B) Similarity is a special case of
equivalence

(C) Equivalent matrices represent the
same linear transformation

(D) A property is said to be a similarity
invariant if it holds for all similar

matrices

98. If a linear transformation T ;

is defined as T(l, 0, 0) = (1, 2);
T(0, 1, 0) = (1, -1) and
T(0, 0, 1) = (1, 1), then the rank and
nullity of the transformation are
(A) Rank = 1, Nullity = 2
(B) Rank = 2, Nullity = 1
(C) Rank = 3, NulHty = 0
(D) Rank = 3, Nullity = 3

99. Square matrix A on a field F is called
diagonalizable if there exists an
invertible matrix P such that for a

diagonal matrix D on field F

(A) D = AP

(B) D = P-'AP
(C) A = D-^PD
(D) P = A-^DA

100. If {ttj, Og, . . . , aj is an orthonormal
basis of an inner product space V(F)

n

and p = ; then
i=l

(A) (P,ai) = 0

(B) (P>ai) = l

(C) (P,«i) = ai

(D) (P."i) = ai^

101. Which of the following is not a normed
linear space ?

(A) 1^, with||x|| = sup|xi|

(B) C, with ||x|| = sup 1x^1

(C) Cg, with ||x|| = sup Ixjl

(D) C, with||x|l= limlxil
i->co

3322-A 29 [P.TO.



102. ;^Q5^

I

b. 3R^^^^X^TTtocr3TRTIift^nJ^
I

(A) (a) TIc^ t
(B) (b)^ t
(C) (a)3ftl (b)^^I^'l
(D) ̂  ̂  (a) 3^ ̂ ̂  (b) t

103. TTHT X = (Xj^, Xg, - . ., x^) 3^1
y = (yp y2. ■ • -> yn) ^

% n (tuple) 3^1

3R?R Mtolf^d ̂

X =

A2

Zl^il
Vi=l , ̂

era" Cauchy's 3itiPi«r)i (inequality) "^cITC; I

(A) EKVil^lNI
i=l

(B) Zlxiyil^H
i=l

(c) Zl*iyil^ll*+y|l
i=l

n

(D) ZKyiNII'^-yi
i=l

104. 1THT N 3ft^ N' f 1 ̂
T:N-^N'T3;^^Tft^^fe^3Trte:t, ̂

,  (A) ||Tx|l<|lTl| l|x||

(B) |lT||||xl|<||Tx||

(C) ||Tx||^0
(D) 3M<l=kj

3322-A

(Cq, II IIJ ̂  tcT (^31^ ̂ ) t

(A) (Co, II III)

(B) (Co, HID

(C) (IplMD

(D) (DIIID

106. ̂ ^3T£r^Mwr

2—I + a y = sec ax ̂  TTT^ "f^WT
dx^
^ ̂  ̂ f, TRTf^

(Wronskian) W =

(A) cos ax

(B) sin ax

(C) a

(D) log(cos ax)
a

107. -pTRfefed ̂  ̂

% "f^ "t ?

(A) Pjj(x)=l;p^(x) = x ̂

P2(x) = 3x^-1

(B) Pq(x)=1:p^(x) = x

, , 3x^-1
P2W=-1-

(C) Pq(x) = 1;Pj^(x) = 2xT^^

P2(x) = 2x^-1

(D) Pq(x)=1;p^(x) = 2x^
2x^-1

P2W = ̂ -
30



r

102. Consider the statements :

a. Every finite dimensional normed
linear space is a Banach space.

b. Every Banach space is a finite
dimensional normed linear space.

(A) Only (a) is true
(B) Only (b) is true
(C) Both (a) and (b) are true
(D) Neither (a) nor (b) is true

103. Let X = (x^, Xg,. . ., Xjj) and

y = (Yi. y2» • • •. Yn) be n-tuples of
scalars (real or complex) and

define the norm by

IX = El-il
.^2

Then Cauchy's inequality is

(A)
i=l

(B) 2^|xiyi|<||x
i=l

n

(C) 2L|xiy;j<||x + y
i=l

n

(D) SKyiNll='-y|l
i=l

104. Let N and N' be normed linear spaces.
If T : N —> N' is a bounded linear

operator, then

(A) ||Tx|i < ||T|| ||x||
(B) ||T|| ||x|| ̂  ||Tx||

(C) llTxi <H
I

(D) None of the above

3322-A 3

105. Dual space of (Op, {| lU is

(A) (Co, II III)

(B) (C0. II IIJ

(C) apim.)

(D) a„, ii iij

106. When we solve the differential

d y 2 , ,
equation —2 + ̂ Y = sec ax by the

dx

method of variation of parameters,
then its Wronskian =

(A) cos ax

(B) sin ax
(C) a

(D) ^log(co8ax)

107. Which of the following statement is
true for Legendre pol5momial ?

(A) pjj(x) = l;p^(x) = x and

P2(x) = 3x^-1
(B) Pq(x) = 1;p^(x) = x and

, , 3x^-1
P2«=^-

(C) Pq(x) = 1; p^(x) = 2x and

P2(x) = 2x^-1

(D) Pq (x) = 1; p^ (x) = 2x and

2x^-1
P2« = -^

1 [ P.T.O.



108. Ljt^-cosatj

(A)

(B)

(C)

2p(p^ - 3a^)
. 2 2.3
(p +a )

3p(p^ - 2a^)
/ 2 2.3(p +a )

/ 2 2.(p +a )

3p(p^ - 2a^)

[3^(3

(D)

109. ̂ F(t) = L"^{f(s)},cT^

-1

s -8s+ 17

4t
(A) e

(B) sin 4t

(C) sin t

(D) sin 4t

110. 3Ttf^ x^p + y^q = z + 2

(A) = 0
U y y zj

(B) <t>f---,- + log(z + 2)l = 0
U y y J

Jl 1 1 I ] r.
(C) ^\- + -, -1 = 0

X  y y z+2

(D) + -, - - log(z + 2)
U y y

= 0

111. wten arg
^z-l

^z + 1

(A)

(B) ̂

(C)

(D)

112. W M
„To (2''+l)

^ 3Tftwr

113.

(A) 2

(B) 1

(C) 0

(D) ~

WH u(x, y) = -log(x^ + y^) ̂
2

WT t

(A) tan"^ + c

(B) tan-1 y. + c

(C) log(x^ + y^) + c

(D)

114. z%1^TO%"f^WT w = f(z) =
1 + z

1-z
5ini 5 ?

(A) oo
(B) -1
(C) 1
(D) 0

115. ̂ lf^u = e^(xcosy —ysiny),cT^l^^'=<"iirH«tJ
4)CH w = u + iv

(A) z^e^ + c
(B) e^ + c
(C) ze" + c
(D) zV + c
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108. The value of Laplace transform

Ljt^ ■ cos atj is

(A)

(B)

(C)

2p(p^-3a^)
/ 2; 2.3
(p a )

3p(p^-2a^)
/ 2 2.3(p +a )

/ 2 2.(P +a )

3p(p^-2a^)
(D) None of these

109. If F(t) = L"Hf(s)}, then

.-1

(A) e

(B) sin 4t

8 — 8s +17

4t

is equal to

(C) e"^' sin t
(D) e^ sin 4t

110. The general solution of the partial
2  2

differential equation xp + yq = z + 2
is

(A) = 0
y y z)

•/

(B) <(' i_i,i + log(z+2)l = 0
X  y y )

Ifl 1 1 1 1 n
(C) -1 = 0

y y z + 2

(D) (!) i + -,i-log(z + 2)] = 0
vx y y )

111. The Locus of the complex number z
%

/  -I N
z-1

U+iJ
satisfying the equation arg
is a

(A) Straight line

(B) Circle

(C) Parabola

(D) Hyperbola

112. The Radius of convergence for the

IS

113.

power series V
n=0 (2^+1)

(A) 2
(B) 1
(C) 0

(D) oo

The conjugate harmonic function of the

function u(x, y) = ilog(x^ + y^) is
2

(A) tan

(B) tan"^'^

-^'x/^l + c

114.

115.

+ c

(C) log(x^ + y^) + c

(D) Does not exist

The function w = f (z) = is
1-z

non-analytic at z equal to

(A)
(B) -1
(0) 1
(D) 0

If u = e*(xcosy - ysiny), then analytic
function w = u + iv shaU be

(A) z^ e^ + c
(B) e^ + c
(C) ze^ + c
(D) z^e^ + c
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116. A = 119.

^■f^7T%-| :
L {2}cA

n. {2}ga

m. (]) eA

IV. leA

V. 2c=A

VI. {l}eA

Vn. (t)cA

(A) %^i, ivcmrvn^t

(B) %^II, IVcmVI^t
(C) %^i.m^vn^t
(D) %^II, IVcWTV^t

117. TTRT A3m^3n^^ten3ft^
t ̂  R = {(x, y) ; X e A,

y e A crar 2x + y = 10},
t I R"^ ^ 3IRr t

(A) {1,3,5,7,9}

(B) {0,2,4,6,8}

(C) {1,2,3,4}

(D) {2,4,6,8}

118. ^

S = l 1 + 1 2 + 1 3 + - + I 1000^ 8t
^srrar t, lit ?tqw t

(A) 7

(B) 1

(C) 3

(D) 0

120.

121.

■ptR ^ '^t=T-Rr ''3'Jp 33T-ftR*l^ % ?

(A) ({l,-l,i,-i},
^  WT t

(B) (^RTrTT^ ^

*)> ^ MR^lf^d t
flh

a * b = — V a, b e ^
2

(C) (Zg = {0.1, 2, 3. 4}, +5 ), ̂  "+5"

,  fa + b , ^ a + b < 5
a +K b = { ^[a + b - 5 , ^ a + b > 5
Va, b e Z5

(D) (G = {(a.b):a.beR,a9tO}, 0),
^ "0" qfl^lf^d t (a, b) o (c, d) =
(ac, be + d) V (a, b), (c, d) g G

^ ̂  ̂  G , a® = e IWT aba"^ = b^
V a, b G G cT^ b e, ̂  b ̂  "I
(A) 25

(B) 1

(C) 24

(D) 31

3TTf^ 3Tcl^ ^H41e+><ui
(xy - zx)p + (yz - xy)q = (xz - yz) ̂

(A) f(x^ + y^ + z^) = xyz
(B) f(x + y + z, xyz) = 0

(C) f(x^ + y^ + z^, X + y + z) = 0
(D) f{(x-y)(y-z)(z-x),x + y + z} = 0

\s\m
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116. Withreference to aset A = {1,2}, some 119.
statements are given below :

L {2}cX

n. {2}eA

m.

IV. IgA

V. 2cA

VI. {1}gA

vn. (t)c=A

(A) Only I, rV and VII are true

(B) Only II, IV and VI are true

(C) Only I, in and VII are true

(D) Only II, IV and V are true

117. Let A be a set of first ten natural

numbers and let R = {(x, y): x g A,

y G A and 2x + y = 10} be a relation

on A. The domain of is

(A) {1,3,5,7,9}

(B) {0,2,4,6,8}

(C) {1.2,3,4}

(D) {2,4.6,8}

When the sum

S = | 1 + 1 2 + 1 3 + ... + I 1000 is

divided by 8, the remainder is

118.

(A)

(B)

(C)

CD) 0

Which of the following group is not
commutative ?

(A) ({l,-l,i,-i},.), where "."represents
multiplication operation

(B) (set of all positive rational numbers
Q"^, *), where is defined as

flh
a»b = —Va.beQ'-

2  ̂

(C) (Z5 = {0,1,2,3,4},+5),

where "+g" is defined as

a+5b =
a + b if a + b < 5

120.

121.

3322-A 35

a + b-5, if a + b ̂  5

Va, b G Zg

(D) (G = {(a, b):a, bGR, a?tO}, 0),
where "0" is defined as

(a, b) 0 (c, d) = (ac, be + d) V (a, b),
(c, d) G G

If in a group G, a^ = e and aba~^ = b^
V a, b G G and b 9^= e, then the order
of b is

(A) 25

(B) 1

(C) 24

(D) 31

The general solution of the partial
differential equation
(xy - zx)p + (yz - xy)q = (xz - yz) is

(A) f(x^ + y^ + z^) = xyz

(B) f(x + y + z, xyz) = 0

(C) f(x^ + y^ + z^, X + y + z) = 0

(D) f{(x-y) (y-z)(z-x),x + y + z} = 0
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122. 3^I15|ct> px + qy = pq %

(A)

(B)

p  q pq

dp _ dq _ dz
p  q -(px + qy) + 2pq

dx dy dF

q-x p-y 0

dz
P  q px + qy-2pq

dx dy dF

q-x p-y 0

(D)
P  q pq

123. ̂ 41 ̂<^1 = u qJT 3iqjK "IXX yy zz ^

(A)

(B)

(C) TOcd^

(D)

124. 3nf^ iiiftoii

(D^ -DD' + D' -l)z = sinxy,%

X  ~2x

(A) e(j)j^(y) + e (jigCy-x)

(B) e~''(})^(y)-e%2(y + x)

(C) e*(l)^(y) + e"*(l)2(y + x)

(D) (y) + e (y + 2x)

125. Rnf^fed ^ ̂ qflq-'HT ̂  t ?

3u
1

-^2
2 d U

. dl^W

4H41ch<u|

a.

at
= c

dx'

2. b.

^2 ^2
d u 2 d u
—:r = C —^

at^ dx

3. WTiTTftq^TiT c. V^u = 0

(A) l-c,2-a,3-b

(B) l-c,2-b,3-a

(C) l~a,2-b,3-c

(D) l-b,2-c,3-a

126. ̂  {yp yg} t, ̂

(A) W(x) = 0

(B) W(x)9tO

(C) W(x)>0

(D) W(x)<0

127. w qftftcT V(F)
cT^

(A) dim—= dimV
W

(B) dim—= dimV-dimW
W

V
(C) dim—= dim W

V
(D) dim—= dimV + dimW

128. ̂  ̂ Fqi V(F) qqj qftPrcT
^ 3^1 S T ^ ̂wrfejf

^ dim(S + T) t
(A) dim S + dim T — dim (S n T)

(B) dim S + dim T

(C) dim (S T) - [dim S + dim T]

(D) dim (S u T) - dim (S n T)

3322-A 36



122. Charpits auxiliary equation for the

partial differential equation

px + qy=jpq is
I

(A)
pq

(B)
dz

P  q -(px + qy) + 2pq

dx dy dF

q-x p-y O

(C) ̂  = ̂  = dz
p  q px + qy - 2pq

dx _ dy _ dF
q-x p-y 0

(D) ̂  = ̂  = ̂
, P q pq

123. Equation + u^^ = u^^ is of the type
(A) Circular

(B) Elliptic

(0) Parabolic

(D) Hyperbolic

124. Complementary function for
the partial differential equation

(D^ - DD' + D' -l)z = sinxy is
(A) ey^(y) + e~^\(y-x)

rX 2x
(B) e (t>^(y)-e (IigCy + x)

(C) e''4)^(y) + e~''(|»2(y + x)

(D) e''(t)^(y) + e"''<t)2(y + 2x)

125. Which of the following pairs are
correct ?

1. Laplace
equation

a.

b.

3u 2 3^u

d\ 2 3^U
—7r=c —:r2. Heat

equation ^t ■ 3x

3. Wave c. V^u = 0
equation

(A) l-c,2-a,3-b
(B) l-c,2-b,3-a
(C) l-a,2-b,3-c
(D) 1-b, 2-c, 3-a

126. If {y^, yj is linearly independent, then
its Wronskian will be

(A) W(x) = 0

(B) W(x)?tO

(C) W(x)>0

(D) W(x)<0

127. IfWisasubspaceofafinitedimensional
vector space V(F), then

(A) dim— = dim V
^  W

(B) dim—= dimV-dimW
W

V
(C) dim—= dimW

V
(D) dim—= dimV + (iimW

128. If V(F) be a finite dimensional vector
space over a field F and S and T be
its two subspaces, then dim (S + T) is
equal
(A) dim S + dim T - dim (S n T)
(B) dim S + dim T
(C) dim (S u T) - [dim S + dim
(D) dim (S u 1) — dim (S n T)
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129. Let T : VgCF) —> VgCF) be a linear
transformation defined by T(a, b) =

(a, 0) andjB = {a^^, aj be the standard
basis for V2(F). Then [T]g =

(A)

(B)

(C)

1 0

0 0

1 0

0 1

0 0

0 1

0 1

1 0
(D)

130. Let V(F) and U(F) be vector spaces over

the field F, let T : V -> U be a linear

transformation from V on to U, with

gjygj Kernel K, then

(A)

(B)

(C)

(D)

I-

I-

131. Which of the following numbers is
Hardy-Ramanujan number ?

(A) 1728

(B) i729
(C) 129

(D) 728

132. The numbers of sutras and subsutras

" in Vedic Mathematics are

(A) 16 sutras and 13 subsutras

(B) 13 sutras and 16 subsutras

(C) 16 sutras and 10 subsutras
(D) 16 sutras and 20 subsutras

133. Name of the first Mathematician who

provided the formula to find the area
of a cyclic quadrilateral is

(A) Aryabhatta -1 (AD 476)

(B) Bhaskar - II (AD 1150)

(C) Brahmagupta (AD 628)

(D) None of these

134. The numbers of different Boolean

functions of degree n are

(A) 2n

(B)

(C)

(D)

i2ii

2°

135. An open walk in which no vertex
appears more than once is

(A) Path

(B) Trail

(C) Circuit

(D) None of these

1  f e^
136. The value of :r-r f dz i

Otn J <7-92™
I

(A) 0

(B) 1

(C)

(D)

|z|=3 = -2
S
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137. ̂ Wlf(z) =
(z-l)(z-3)

^ 0< |zl< l%TTT^t

mi

(A) fw=l:|
n=0 ̂

1-

140. w = %3Hci4d, z-^Hdd
x-3T^%BiTT?R^^^ ̂FRT'Etcft'l w- ̂Hdtn

(A)

(B) E1^

« 1 / 1

(B) f(z)=S p 1 +
in+

(C) e

(D) e

z

4

—4
.S

z

11=0
1

(c) m=T,
n=0

1-

(D) m=z
n=0

1 +

jn+l

1

jn+1

3  y

N

,n

Z

138. 31^ ̂  z % 3Ir^ "RK
%  f(z) ^ WT
^  "Ir, rft TOH 3r^ ̂  r ̂

(A) M^cdM W\^ 31^
(B)

(C) ifft^3l^
(D) ^

139. M Tf f(z) =
(z + l)(z + 3)

|z + i|

(A) 1 1 ̂ (z+1) (z+1)^ ^
2(z+l) 4 8 16

1  1 (z + 1) (z+1)-(B) - +
(z + 1) 4 8 16

■+...

(C) 1  1 (z+1) (z+1)^+ — + 1 L-+
2(z + l) 4 8 16

• + ...

(D) _}: 1 (z + 1) (z+1)^
z + 1 4 8 16

141. ^P]D,ED^UFD^5iT?T;
3rHf, 3TRr 'm

3n^ ̂  ^ ^ I, ̂
ftT=T^^ t ?
(A) UFDcEDcPID
(B) PIDcEDcUFD
(C) EDcPIDcUFD
(D) PIDcUFDczED

142. "PtR ^ 3rRf ^ t ?

(A) (Q,+, .)

(B) ({0, 1,2, 3. 4, 5},+6,-g)

(C) 31^ ̂  ^

(D) TjqW J[i] ̂
^iw3ff % imTK^ ^ ̂  ̂  %

143. 1^ ̂  ̂  t ?
(A)

(B) ^ D 3nRT t, ̂  D[x] ^
3nnr t I

(C) ^FTi^^t, ̂ F[x]^Ti^^| I
(D) ^ F ^ t, F[x] "Q^

% I

3322-A 40



137. The Taylor expansion of the function 140.

f(z) = -— — valid in the region
(z-jl) (z-3)

0 < I z I < ;1 is

I  00 1

(A) f(z) = 2 ̂
_n ^11=0

00oo

1-
jn+1

_n

1 /■ 1
(B) f(z)=S ^ 1 +

-n ^n=0
,n+l

Under the transformation w = ,
the lines parallel to the x-axis in the
z-plane correspond to the radial lines
in the w-plane.
(A) e"'-'
(B)
(C) e
(D) e

z-4

4z

141.

(c) f(z)'=|;
n=0

(D) f(z)=|;
n=0

1-
tn+l

1 +
>n+l

-n

-n

138. A theorem states that 'Tf a function f(z)
is entire function for all finite values of 142.
z and is bounded then it is a constant
function".
(A) Maximum Modulus theorem
(B) Liouville's theorem
(C) Morera^s theorem
(D) None of these

139. Expansion of f(z) = in a
(z + l)(z + 3)

Laurent series valid for the region
0< |z + ll <2 is

(A) _1 1 ̂ (z+1) (z + 1)^
2(z + l) 4 8 162(z + l) 4 8

(B) LJ 1 , (z+1) (z+1)^

+ ... 143.

!(z + l) 4 8 16
+ ...

(C) j _^l_^(z + l)_^(z + l)^
'2(z+l) 4 8 16

+ ...

(D) 1 (z + 1) (z + 1)^
z+1 4 8 16

If PID, ED and UFD denote the set of
all Principal Ideal Domain, Euclidean
Domain and Unique Factorization
Domain respectively, then which of
the following is true ?
(A) UFD c ED c PID
(B) PID c ED c UFD
(C) ED c PID c UFD
(D) PID c UFD c ED

Which of the following is not an
integral domain ?
(A) (Q,+, .)
(B) ({0,l,2,3,4,5},+e, -6)
(C) The ring of rational numbers of

sl/the type , where p is a fixed
prime, a any integer and n any
integer > 0

(D) The set of all Gaussian integers
J[i] under ordinary addition
and multiplication of complex
numbers

Which of the following statement is
wrong ?
(A) If R is a ring, then R[x] is also a

ring.
(B) If D is an integral domain, then

D[x] is also an integral domain.
(C) If F is a field, then F[x] is also a

field.

(D) If F is a field, then F[x] is a
principal ideal ring.
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144. 11 ^ ^ 3T%fW 147

ITRT ̂  1 ^

Tl^t ?

(A) X^+ 1 € I[x]

(B) x^+5x + 6e I[x]^3^31^is^t

(C) 3e I[x]3ra5^|^l^^t

(D) 3x^ - 5x^ + 7 G I[x] t ̂

t, tit ^ 3n#T HH t

(A) A

(B) AdjA

(C) A^

(D) A-1

148.

145. ̂  ̂ Q(^/2, ̂/3) , Q^TlftfiraftwKt, hwh
^ [q(>/2, S) : q] ̂irar %

(A) 2

Hi-1 A =

^  (rank) 2 "I ?

(A) 1

(B) 2

(C) 3

(D) 4

1 2 3

2X 7

3 6 10

(B) 3

(C) 4

(D) 8

149. ̂ 3Tlo^

146. G, n e ̂  W r ̂  ^

««!<& 3TT^^ "I, "^tn — e + r^

HH %

2 1 0

0 4 3

0 0 X

in^ ̂  ̂ 5 ^ 1M t

(A) 0

(B) -1

(C) 2

(D) -2

(A) 0

(B) 1

(C) 2

(D) 3

150. ^7^ p v- (p A q) %

(A) WTTtT

(B) iiH-(?Rd

(C) (A)^(B)^

(D) ^ ^

3322-A 42



144. Given I is a ring of integers and is

unique factorization domain. Which

of the following statement is wrong ?

(A) + 1 G I[x] is irreducible and

primitive
2  '(B) X + ,5x + 6 € I [x] is primitive and

irreducible

(C) 3 e |I[x] is irreducible but it is not
primitive

(D) 3x^1 - 5x^ + 7 G I[x] is irreducible
and is primitive

145. IfthefieldQ('^» "s/s) isfiniteextension
of Q, then [q(n/2, Vs); q] is equal to

(A) 2;

(B) 3

(C) 4

(D) 8

146. If G is a connected planar graph with

n vertices, e edges and r regions, then

the value of n — e + r is

(A) 0

(B) 1

(C) 2

(D)i 3

147. If ̂  is an eigen value of a non-singular
matrix A, then is a eigen value of

(A) A

(B) AdjA

(C) A'

(D) A-i

148. For which value of Xy the rank of the

"1 2 3

matrix A=2^ 7 is 2?

3 6 10

(A) 1

(B) 2

(C) 3

(D) 4

149. If the sum of the eigen values of the
2 1 0

0 4 3

0 0 X.

value of X is

(A) 0

matrix is 5, then the

11 (B) -1

(D) -2

150. The proposition p v ~ (p a q) is

(A) Contradiction

(B) Tautology

(C) Both (A) and (B)

(D) None of these
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