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5. Inthe Maclaurin’s series expansion of the function

. X .
I lim Jax+1-1 is equal to: f(x)=e" cosx, the coefficient of x*is :
@A) 1 1
B) -1 @ 5
©) ! 1
2 ® -3
D)
1
x; 0<x< l 1 © E
2. The function f(x)= . 2 atx= Eis: .
I-x; —<x<1 ——
X <X (D) 3
(A) Continuous but not differentiable . logx
6.  The function (X > 0) has:

(B) Differentiable
(C) Discontinuous
(D) None of'these

3. Ifu=sin" (ﬂ] , then& =B—,

Y
Wy

wheref3 isequal to:

y
& =
X
® 3
A
© -
X
O 7
4. Which one of the following is true for x >0 ?
<x<log(1+x
A T g(1+x)
log(1+x)< <X
B) log(l+x)<——
<log(l+x)<x
(©) o <log(l+x)
(D) None of these
ST-5086-A

)

X
(A) Minimum value=e
(B) Maximum value=e

(C) Minimum value = 1

(¢]

(D) Maximum value =

o |~

The value of J? sin*0cos® 0 do is :

s
A) S5
3n
B) 56
3n
© 35
Sn
®) 1024 Jx
The value of the integral I x
x+1

(A) 24Jx —tan'x+c
(B) 2x-tan"'Vx +c
(€ 2Vx +2tan"Vx +c¢
D) 2v/x —2tan'Vx +c

dx is:



10.

I1.

12.

13.

ST-5086—-A

SX )
xdx 1S:

The value of j a 0
) 1+e

d s
Thehltegratingfactorofxd—z+(3x+l)y =xe ¥ is:

(A) xe*
(B) 3xe*
(C) xe
(D) xe&

A particular solution of the differential equation 16

(D>-3D*+3D-1)y=¢e*cos 2x is :

(A)

—lex sin 2x
8

lex sin 2x
8

(B)

©)

—leX COSs 2X
8

(D)

The differential equation 2ydx — (3y—2x)dy=01is:
(A) Exactand homogeneous but not linear

(B) Homogeneous and linear but not exact

(C) Exactand linear but not homogeneous

(D) Exact, homogeneous and linear

If the eigen values of a 3%3 matrix are 1, 2 and 3, 18.

then the characteristic polynomial of the matrix is :
(A) X -61*-11L-6
B) X +61*+11L-6
©) X -6r*+11L-6
D) 2 -61>+11L+6

4+ w

14.

15.

1
ge CcOoS 2X 17,

If A and B are square matrices of the same order,
then adj (AB) is equal to :

(A) adj(A)adj(A)

(B) adj(B)adj(A)

(C) adj(A)+adj(B)

(D) None of these

Which one of the following is not ture ?

(A) IfAisasymmetric matrix, then adj(A) is also
symmetric

If A is a non-singular matrix of order n,
then |adj(A) |=|A[*!

Product of two idempotent matrices is an

(B)

©

idempotent matrix

(D)

Product of two non-singular matrices is a non-

singular matrix
The system of equations

2x+y=35
x—3y=-1
3x+4y=k

is consistent when k is :

A 1

B) 3

C) 6

(D) 10

The elements on the principal diagonal of a Skew-
Hermitian matrix are :

(A) Purelyreal or purely imaginary

(B) Purelyimaginary or zero

(C) Zeroonly

(D) Complex numbers

Which one of the following is not true ?

(A) Therank of aunit matrix of ordernisn

B)
©

The rank of a non-singular matrix of ordernis n
If A is a matrix of order m x n, then
Rank (A)>min{m,n}

The rank of a skew-symmetric matrix cannot

(D)

be one
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1 10 24. Thesequence <Sn > ,
19. Thedistincteigen valuesofthematrix | 1 1 0 |are: 1 1 1
00 0 where S = + +...+ is:
(A) Oand1 " n+l n+2 n+n
(A) Convergent
(B) Oand-1 .
O) 1and? (B) Divergent
€ lan (C) Unbounded
(D) Oand2 (D) Bounded but not convergent
O 0 1 25 Th ) +22X2 +33X3+44X4+ ( >0)
20. Forthematrix A=|2 1 1|,A"isgivenby: - dpesenies X T T Ty TR TR
I 11 converges for :
(A) A*+2A-31 {
B) A?-2A+3I (A) x=—
(C) A’-2A-1 ©
2
(D).A—3A+I . ®) w<l
21. Which one of the following is not true ? e
(A) A finite set has no limit point o) 3
(B) The set Z of integers have no limit point ©) PR
(C) ThesetQ ofrrational numbers have no limit point ! 5
11 — D) g=x=7
(D) ThesetS= 1,5,5,... has only one limit point © ©
2 3
0 which does not belong to S 26. The series 1+£'+X—'+X—'+... is :
22. Thevalue ofthe limit B2t s
(A) Conditionally convergent
liml[l I, Y E A S B } e (B) Absolutely convergent
n—o (C) Divergent
(A) 1 (D) None of these
® - 27, The series T 5" (x>0)
= . e series x",(x>0):
2 n’+1
© 0 (A) Convergesforx<1
D) w (B) Diverges forx<1
23. The limit superior and limit inferior of the sequence (C) Converges forx>1
(D) Diverges forx>1
(_l)n (1 " lj are respectively : 28. Which one of the following is not true ?
n (A) Thesequence{n(—1)"} oscillates infinitely
1 (B) Thesequence {1+ (—1)"}oscillates finitely
A) land <
(A) land 5 (-1’
(B) 2and-2 (C) Thesequence T oscillates infinitely
C l and — l
© 3 3 (-1
(D) land-1 (D) Thesequence T has only one limit point
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29.

30.

31.

32.

33.
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For what value of 1 does the line y=x + p touches 34.

the ellipse 9x>+ 16y*= 144 ?
(A)
B)
©)
D)

The equation of the chord of contact of tangents of

p=+3
H=45
=47
p=+9

tangents drawn from (2, 3) to the parabola y* =4x is :
(A) x-3y—-4=0
B) 2x-y+4=0

(C) 2x-3y+4=0 35.

(D) 2x-3y—-4=0

The pole of the line y= 2x with respect to the parabola
y*=2x1s:

(A) (0,2)

B (0, 1)

© (1,2)

1
(D) (0’ z)

Sum of the squares of semi-conjugate diameters of

the ellipse 2—22 + l})]_z =11is:

(A) a>+b?

B) at+b

(C) a*-b? 37.

D) +va’+b?

The distance between the foci of a hyperbolais 16
and its eccentricity is /2 , then the equation of

hyperbola is : 38,

(A)
B)
©)
(D)

x2—y?=16
xX—y?=38
x?—y?=32
y —x*=16

+ W

36.

The condition for the diameters y=m x and y=m_x
2 2

ofthe hyperbola X—z - 1};—2 =1 to be conjugate is :
a

2
a
A) mm, =—

b
2
B) mlmzzb_z
a
m _a’
© W, v
m, b’
® =y

Condition that the plane ¢ x +my +nz=0may touch
the cone 4x>—y?+322=01is:

(A) 3¢°+4m’ -n* =0

B) 3/ -m’+4n* =0

(©) 3/ +12m’° +4n’ =0

(D) 37> -12m’° +4n’ =0

Ifaright circular cone has three mutually perpendicular
generators, then the semi-vertical angle is :

A) 3

B) 3
©) tan'2

a1
D) tan ( \/Ej
If a and b are integers such that g.c.d.(a,b)=1 then
gcd. (at+b,a—b)is:
A 1
B) 2
(C) lor2
(D) None of'these
The remainder obtained by dividing 1! + 2! + 3! +
..+ 100! by 121s:
(A) 3
B 5
<© 7

D) 9
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39.

40.

41.

42.

43.

44,

45.

ST-5086—-A

Which one of the following is a reduced residue 46.

system (mod 9) ?

A) {1,2,3,4,5,6}
B) {1,2,3,4,5,7}
©) {1,2,4,5,6,7}
D) {1,2,4,5,7,8}

The number of solutions in integers of the equation 47

2x +4y="T1is:

(A) Two

(B) Three

(C) Four

(D) None of these

The number of positive integers less than 720 and 48.

primetoitis:
(A) 42

B) 120
(©) 192
(D) 208

Which one of the following is the order of 3 49,

(modulo 11) ?
A 2
B) 3
C) 4
D) 5
The number of primitive roots (modulo 25) is
equal to :
(A) 5
B) 6
<© 7
D) 8
3
Value of the Legendre symbol (E) is:
A) 1

B) -1
© 2

(D) -2

The number of generators of a cyclic group of 57

order 8 is :
A) 1
B) 2
©) 3

(D) 4

+ o

51.

In the group G = {2, 4, 6, 8} under multiplication
(modulo 10), the identity element is :

(A) 6

®B) 8

C) 4

D) 2

The order of the permutation (12) (34 5)in S, is :
A 2

®B) 3

< 5

D) 6

Up to isomorphism, the number of abelian groups of
order 108 is :

A 12

B) 8

©) 6

(D) 4

Which one of the following statements is not true ?
(A) Everyideal of aring s its subring

(B) Everysubringofaringis its ideal

(C) Everydivisionringis a simple ring

(D) Everyfieldisasimplering

Which one of'the following is a ring without unity ?
(A) Theset Z of integers under usual addition and
multiplication

The set E of even integers under usual addition
and multiplication

The set M of 2 x 2 matrices over integers under
matrix addition and multiplication

(D) Adivisionring

In the ring E of even integers, the ideal (4) is :

(A) Maximal

(B) Prime

(C) Both maximal and prime

(D) Neither maximal nor prime

The number of homomorphisms from Q (ring of
rational numbers) into itselfis :

A 1

B) 2

© 3

(D) Greater than 3

B)
©)



53.

54.

55.

56.

ST-5086—-A

57.

Z (xy)#(0.0)

If f(x,y)=1x"+y*’ then::
0o ; (x,y) :(0,0)

(A) £(0.0)=0=£(0,0)
(B) fX(O,O) =1 B fy(0,0) =-1

1
(©) £0,00=1,1(0,0)= )
D) £0.0)=-1-£(0)

Xy(XZ7y2). 2,2

The function f(x,y) =4 x>+y> ~ Xy #0 L

0 ; x=y=0

(A) Continuous but not differentiable at (0,0)

(B) Continuous with continuous partial derivatives
but is not differentiable at (0,0)
(C) Differentiable at (0,0)
(D) None of these
2 2 2

If u= ! then5121+6_121 6_121:

\/x2+y2+22’ ox” oy oz
A) 0
B 1
o &
© 2 59.
D) 2

2.2
X _: (xy)=(0,0)

For the function f(x,y)=1{x*+y’ ; ,
0 (x, y) = (0, 0)
which of the following is true ?
(A) fxy (0,0) fyx (0,0) and the conditions of
Schwarz theorem are satisfied

60.

B) f . 0,0)= fyx (0,0) and the conditions of Schwarz
theorem are not satisfied

©) f . (0,0)= fyx (0,0) and the conditions of Schwarz
theorem are satisfied

(D) None of'these

+ 3

38.

The Laplace transform of f(t) = t*, n is a positive

integeris:
1
A) =
s
1
(B) Sn+1
n!
(C) sn+1
n!
(D) Sn+1
The inverse Laplace transform of < 1a’ IS:
(A) eiat +e—iat
2
elat _ e—iat
® —
(C) eiat +e—iat
2i
elat _ e—iat
) 2i

The Fourier series for f(x) = sin? x defined over the
range —T<X<TiS:

oS 2X
2

(A)

B)

©
(D)

The Fourier series of an odd periodic function

1

2

1 cos2x
2 2
cos 2x

—CO0S 2X

contains :
(A)
B)
©)

Only sine terms
Only cosine terms

Both sine and cosine terms

(D)

Constant term only
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The solution of the linear partial differential equation 4-
2p+3q=1isgivenby:

A) f(2x-y,3y—2)=0

B) f(3x-2y,y-3z)=0

(C) £(2x,3y,2)=0 S
(D) Noneofthese

The 2" order partial differential equation

2 2 2
x6z2+y G +aZ=3,isellipticif:
dx oxdy a8y’

(A) y*>12x

B) y*<12x
©€) y*<4x

D) y*>4x
Choose the correct statement with regard to two

bounded sets A and B such thatAcB 7
I. supA<supB

II. infA>infB

(A) Onlyl

(B) Onlyll

(C) BothI&II

(D) NeitherInorIl

Any infinite subset of a countable set :
(A) iscountable
(B) isuncountable

(C) either countable or uncountable
(D) doesnotexist

Choose the correct statement from the following :

(A) The supremum of a bounded set always belongs
to the set

(B) The infimum of a bounded set always belongs to
the set

(C) Both supremum and infimum of a bounded set
always belong to the set

(D) None of these

Fora functionf: A— B, if the range of fis uncountable,
then domain of f'is:

(A) finite

(B) countable

(C) uncountable

(D) either countable or uncountable

Which of the following is not a Cauchy sequence ?

S8
(A) { N }

Lol Eh
(D) {1 2+3 4+...+ Y }




10. For what value of a, the value of lim

SP-4472-D

For the given statements, choose the correct statement (s) 11. If the series Z(2an —1)is convergent, then the

from the following :

I. A monotonic increasing sequence which is not
bounded above, diverges to infinity

II.  Amonotonic decreasing sequence which is not
bounded below, diverges to minus infinity

(A) onlyl

(B) onlyll

(C©) bothI&II

() neither InorIl

The sequence {S }, with S = 1+-1—+l+...+l;
a = 2-ug n

(A) converges to some finite number
(B) diverges finitely
(C) convergesto2

(D) divergesto infinity

2w 3 =272
2

@A) 0

B) 1

2
© 3

()

12.

11+ s =7

@0

B) 12
© 1
(D) noneofthese

If Z a, isaconvergent series of positive terms, then

Z % is:

I+a,

(A) oscillatory
(B) divergent
(C) convergent

(D) none of these

P42 % siln

13. The lim_, e =3

14,

n

(4)

W W=

®)

1
© )

(D) None ofthese

For the series withnth term a, = »the sum

1
n(n+1)

2.8 =7

Aa) 0

@) 1

©) 12
(D) Infinity

[Turn over




15. Which ofthe following correctly defines Leibnitzrule 18.

16.

17

SP-4472-D

of a function given by f (o) = Ib f (x, a) dx, where

a, b are constants ?

it 0

@ f'@=7- Lf(x,a)dx
W

®) f'@=- [ f@d

© F'@=[—fxud

O f'(0)= j:%f (x, @) dx

Given f (a) = J'b sinax ;. thenwhatis the value of

£@)?

sin 3a
a

X

)

3sina® —2sina?
a

B)

3sina® —2sin’a
a

©

3sina® —3sin’a

©) .

The power series ¥ 3 (z— 1)* converges if :

@) [4<3
®) [d4<v3
©) |z-1<+3
®) |z-1<+3

19

20.

21

Which of the following is the radius of convergence of

the series Xz ?

) 0

B) «

(©) 1

(D) areal number> 1

If the number of generators in a cyclic group of infinite
orderisk,thenk=7?

@A) 1

®) 2

(C) finite

(D) infinite

If o and B are the smallest positive integers which
respectively denote the orders of non-cyclic and non-
abelian groups, then

(A) a=4andpB=4

B) a=4andp=6

(C) a=6andp=4

(D) None of these

The number of even permutations ina symmetric group
Sis:

A4 3

®) 6

(C) 360

D) 720




22. Which of the following is not a group under 26.

23,

24.

235.

SP-4472-D

multiplication ? (Given @® =1,i2=-1):

1

®) {1,-1i,—i}

© {1,0,0

(D) Non-zero rational numbers

Which of the following is true for a group of prime
orderp ?

I Ithasno non-trivial subgroups

II. Itisalways cyclic as well as abelian

(A) Onlyl

(B) OnlyIl

(©) BothI&I

(D) Neither InorII

In the group of integer modulo 6, < Z,+>,theinverse
ofanelement 2 e Z,is :

A)
®
©
®)

S Ve Y S T |

The alternating group A_is not simple for :
4)
®
©
D)

n=3
n=4
n=5

n<S5

217.

28.

.

Which of the following is not a normal subgroup ?
(A) Kemel ofahomorphism

(B) Alternating groupin S,

(C) Centralizer ofa group

(D) Normalizer of an element in a group

Choose the correct statement(s) :

I.  Everyidealisasubring

II. Thering of complex numbers is a field
GV
®)
©
®)

The polynomial p (x) =a, + ax+..+a X" overa

onlyI
only IT
neither Inor II

bothI & II

UFD is said to be primitive if the ged of a,, a,, a,, ...,

a is(Givena, a,, ..., & are integers)
@A) 1
®) 2
©) 3
®) 4

Given two ideals I and J of aring R such that I — J £

then union ofTand J ;

(A) isanideal

(B) need not be an ideal
(C) isamaximalideal of R
(D) is aprimeideal of R

[Turn over




30. Forwhat value of k,

3l.

32

33.

SP-4472-D

z
<k>

isafield?

A) k=1
B) k=2
(C) k=4
(D) Anyvalueofk

Given a differentiable function f(x) inaclosed interval 55

[2, 7] with £(2) =3 and f* (x) <5 for all values of x
in (2, 7), the maximum possible value of /(x) atx=7
is:

4 7

B) 14

(C) 15

D) 28

Let f(x) be continuous and differentiable function for

all real’s such that £(x +y) =f(x) —3xy + f(y) and 36.

fien Dig’_)ﬂ,then the value of /' (x) s

h—

A) -3x+7
B) 3x-7

€) 2Hx)+7
® 7

u
If u=1log xy where x? +y>=1, then E“—'?

1
@ 3

1

1
®

© X7y

X

1
O 7y

34.

37

The nth derivative of the function f(x) =x"¢*atx =0
isgivenby:

(A) nle®

(B) n!

© @+1)!

(D) None of these

In a Cycloid, x =a (#+sin §) and y = a (1 —cos#h),
the angle y the tangent makes to the horizontal is :

A) 26
B)

©

®)

For r = ae?*'>  the tangent is inclined at—angle to
the radius vector.

(A) 0
B) =

wloe e ©

I
© 5

(D) aconstant

The curvature of the function f(x) =x*—-x+1 at
x=1isgivenby:

@)

B)

wnmlw vy

‘{':IW|°\

©

D)

(ﬂiul W




38. Adouble point on a curve is said to be node, if two 42. Givenf(x)=x*-3x -1 is continuous in the closed

tangents of the curves : ) /e By ! el 3
interval 7Ty and f' (x) existsinthe interval,
(A) Arereal and coincident

1 11
(B) Havenoreal tangents (7:‘7) the value of k such that it lies in
(C) Arereal and distinct
13 iy n
(D) None of these Clapy T b
39. Thevalue of kin Rolle’s theorem for f(x)=x*—3xin @A) 0
the interval [0, V3] holds : ‘
© 1
1
® 3 D) +1
dx
© -1 : ‘.
) 43. The value of the integral X(x+1) is:
®) 3 X+1
A) In +c

40. If the Rolle’s theorem holds for the function

4 i [ L =0 X
f(x) =x*+ax+bx,in-1 <x<land 5= ®) In +c

then the value of ab=7
x-1

(A) —64 (C) In 2 +c
®B) -8 o] =

n +C
(C) -4 D) x+1

D) -1
44. The reduction formula for [tan"x dx is :

41. Using Cauchy’s Mean value theorem for the functions 3
tan®" x

f(x)=¢*, g(x)=e*inthe interval [2, 3], the value of A) e J'ta-nn_l x dx
cis: :
tanu_ X n-2

A) 1.5 ) [tan™? x dx
B) 25 i3

© =X ftan™? x dx
© 3 n-1
(D) 3.3 (D) ta::l:lx iy tann—z X dX
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dx ;
45. For what value ofk, x(x+2)=k1n —xi—z +c¢? 49. The value of DT 122 sinax =7?
@) 1 A) —%cosax
® -1 x
——cos ax
() 2 ®) 2a
1 Rt
® 3 (€) —o sinax
46. Whatis the value of I:R|Sin x| dx ? =
(D) Z—cosax
@A) 2 2a
® 4 50. The solutiony (x) of (D*+ 1) y=0is:
(A) Acosx—Bsinx
©) 8 (B) Ae*+Be™
D) 16 (C) Acosx+Bsinx

47. The particular integral of (D*—3D +2) y=e™is:

- 7

(A) eSx
1 5x
® 3¢
1 5x
© ;3¢
®)

48. The complementary function of y, —3y, +2y =

None of these

cos 3xis:

(A) ¢,e2te, e
B) cet+c,e™
Q) ce*tc o™

(D) None of these
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(D) —-Acosx+Bsinx

The solution of p*—9p+ 18 =0is given by :

A) (y-x-a)(y+x—a)

B) (y-3x-a)(y—6x-2a)

(C©) (y+3x-a)(y—x+a)

(D) None of these

Which of the following is the solution of

Ei—=y (cosec x —cot X) ?

(A) y=c¢ sec’%

®) y=clogsin§

z
2
(D) None of these

(€)-y=¢ log




SP-4472-D

33;

54.

55.

The singular solution of y =px +p—p?is:

x+1

gt

x+1

B Y=~

o (:2

(D) Does not exist

By means of a substitution u = y?, the equation

y = 3xp + 6y’p? reduces to :

i uzxd_ug[d_u)z
A) g% 3hdx

du 1(dul’
u= ——+—._.
B 3[dx)

(D) None ofthese

For any positive integer n and a Bessel’s function
J, (X), choose the correct expression from the

following:

A) Ja @ =D T (x)
B) T (®)=D"Ta (x)
©) J.®)=-Ja(x)

D) T (®) =" Jau (%)

56. Which of the following determines a Bessel’s

differential equation ?
(A) Xy, +xy+(-10)y=0
B) xy,*y+xy=0
©) xy,+xy+(x*-1)y=0

(D) Allofthem

. IfP_(x)is the Legendre polynomial, then P (x) +

P, (x)=2?
@A) 1
®B) x
©) 1+x

(D) None of'these

. The Wronskian of y, =x?and y, =x?log x is :

4) 0
®) 1
(Gl x

D) ¥

[Turn over




J
X

59. Beeliminating arbitrary constants a, band c fromz= 60. By eliminating arbitrary function from z = f [—] ,the

a(x +y) +b (x —y) + abt + ¢, the resulting partial

differential equation is :

6z 0z 0z (0z\(oz
(A) BEsrh——t bl |
ox @y at \ox)\oy

0z 0z 0z (o0z)\oz
B2t e e
ox 0y ot (0x)\dy

02) _(oz) _,foz
) 'ax ay) - \at

(D) None of these
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](az\
\ot )

J(az\
\ ot

PDEisgivenby:
(A) px+qy=0
B) z=px+qy
©) px-qy=0

(D) None of these




