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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
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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
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15. Which ofthe following correctly defines Leibnitzrule 18.

16.

17
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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.
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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
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30. Forwhat value of k,

3l.

32

33.
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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

SP-4472-D | . I




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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32,

(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
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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) ¥
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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

SP-4472-D

](az\
\ot )

J(az\
\ ot

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

(D) None of these
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1. LetA={x e R:x<1} and 5. What is the limit point of the sequence {a },

B={xeR:-1<x<3} Then: (- !
where a, = , N e N.
(A) Both A and B are bounded nt
(B) A'is bounded above by 1 and its supremum 1
1eA (A) =5

(C) The supremum of A belongs to A and the
infimum of B belongs to B

(D) The supremum of A does not belong to A (C) 0
and the supremum of B belongs to B (D) None of the above

2. Which of the following is true ?

(B) -1

6. Ifa =n?and b =-n* n e N, then
(A) The set of the real numbers is the )
neighbourhood of each of its points. (A) the sequence (a, + b)) diverges

(B) The set Q of rational numbers is the (B) the sequence (a - b ) converges
neighbourhood of each of its points.

(C) The closed interval [a, b] is a (C) the sequence {a_n} diverges
neighbourhood of its end points a and b b

(D) None of the above

n

a
3. What is the set of limit points for the set (D) the sequence {b—”} converges
13 2 4
S:{_l1 11 TOAY A T A A e } —
2.2 33 7. lim (Zn 3] equals
noo{ N+1
1 3
-=, = A) 0
(A) { > 2} (A)
(B) 1
B) {11
B) -1 1 ©) 2
(C) {01 _1} (D) -3

(D) None of the above

8.  Which of the following is not true ?
4.  Which of the following is not true ?

(A) If a sequence is convergent, it converges

(A) The set of all integers if countable. . .
to a unique limit.

(B) The set of all ordered pairs of integers is

countable. (B) Every convergent sequence is bounded.
(C) The set of all real numbers is uncountable. (C) Every bounded sequence is convergent.
(D) The set of all rational numbers is (D) Every bounded monotonic sequence is
uncountable. convergent.
SM-29575-A
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13. The radius of convergence and the exact

9. If the series ».a, is convergent, then lima, interval of convergence of the power series
n=1 n—
equals : s (nrDxd (n+Hx"
(n+2)(n+3)
(A) 0
A) R=0, 0,1
®) 1 (A) [0, 1]
(B) R = 11 [_11 1]
(€) e (C) R = oo

(D) None of the above (D) None of the above

sinnx 14. Let {f } be a sequence of functions such

10. For any fixed value of n, the series Z _

= n that limf, =f(x), xe[a,b], and let

iS :
= sup |f (X)—F(x

(A) absolutely convergent M, XE[apb]l () =11 Then f, > 1

(B) divergent uniformly on [a, b] if and only if :
. - (A) M —> 0asn— o«
(C) oscillates finitely "
(B) M, > wasn—> o

D) oscillates infinitel
(D) y (C) M - lasn— o

11. |If Zan IS a positive term series such that (D) None of the above
1 -
lim(a,)" =1, then the series is convergent if : 15 | ot {f } be a sequence, where f (x) = lr‘%
n—oo n n + X
(A) I <1 then
B) 1<1<3 (A) M — Oasn— o
1
€ 1=3 B) M, — Easn—>oo
(D) None of the above
(C) M - lasn— o
0 _1 n+1
12. The series A:Zan, where a_ = (\/)— . (D) None of the above
n=1 n 16. What is the identity element of the group of all
Then integers Z with operation aob = a + b + 1,
(A) A is convergent a,beZ
A) 0
(B) A is divergent (A)
(B) 1
(C) {a } is monotonically increasing sequence ©) -1

D) the series |a | is convergent
®) 12, J (D) None of the above
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17. The set of all n x n non-singular matrices 21.

18.

19.

20.

SM-29575-A

having their elements as rational numbers is :

(A) an infinite abelian group wrt matrix

multiplication
(B)
(©)

an abelian group wrt matrix addition

an infinite non-abelian group wrt matrix
multiplication

None of the above

(D)
Ifa=(12345)and B =(23) (45) be two
permutations of five symbols 1, 2, 3, 4, 5 then
afy equals :

(A) (135)

(B) (245)

(C) (123

(D) None of the above

Which of the following is the set of generators
of the cyclic group G = ({0, 1, 2, 3, 4, 5}, +6)
are :

(A) {1, 2}

(B) {1, 5}

(©) {2, 5}

(D) None of the above

Which of the following is true ?

(A) The symmetric group P, of permutations
of degree three is non-abelian, while its
subgroup A, is abelian

(B) The symmetric group P, of permutations
of degree four is abelian, while its

subgroup A, is also abelian

(C) The symmetric group P, of permutations
of degree three is non-abelian, while its

subgroup A, is also non-abelian

(D) None of the above

(OF >

22.

23.

24.

Let G = {a} be a cyclic group of order six
and H be the subgroup generated by a2 Then
the order of the quotient group (G/H) is :

(A) 1
(B) 2
(C) 3
(D) 4

Which of the following is true for the group
of order 45 ?

(A) G has a normal subgroup of order 9
(B) G has an element of order 9
(C) G is a non-abelian group

(D) G has no proper subgroup of order 5

2
What is the order of the element §+Z in the

quotient group (G/Z) of the additive group of
rationals ?

(A) 2
(B) 3
(C) 5
(D) 6

If the quotient group (G/Z), where Z is the
centre of the group G, then

(A) G is abelian
(B) G is cyclic
(C) G is non-abelian

(D) None of the above



25. Theset F={0, 1, 2, 3, 4, 5, 6} under addition 29. What is the locus of the extremity of the polar

26.

27. What is the number of proper ideals in a 31

28.

SM-29575-A

and multiplication modulo 7 forms :

(A) Commutative ring with zero divisors
(B) Non-commutative ring with unity
(C) Field

(D) None of the above

Let R[x] be the ring of polynomials of a ring
R, then which of the following statements
is/are true ?

(i) R is an integral domain if and only if
R[x] is an integral domain.

(if) If R is an integral domain, then

deg [f(x) g(x)] = deg f(x) + deg g(x),
where f(x), g(x) € R[x].

(A) (i) only

(B) (ii) only

(C) Neither (i) nor (ii)
(D) Both (i) and (ii)

field F ?

(A) At least one

(B) Zero

(C) Exactly one

(D) None of the above

1
lim (a“ —1]n equals :

n—o

(A) log a

B) 1

(C) «

(D) None of the above

30.

32,

o

subnormal of the curve r = f(6) ?

dr
(A) P

T

(B) 0~

, T
(C) r=f (G—E]

(D) None of the above

What is the angle of intersection of the curves
r=a(l +cos0), r=D0b(l-cos0)?

(D) =

What is the radius of curvature at any point of
the curve r = ag®®* ?

(A) r coseca

(B) r cota

(C) r seca

(D) None of the above

The asymptotes of the curve r6 = a are :

(A) rsind = a
(B) rcosb = a
(C) cosb =r?

(D) None of the above
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33.

34,

35.

36.

oU
then X—tY—

If U = =V

VX2 —y? sint Y|
X

equals :

(A) 2U

(B) 0

(©) U

(D) None of the above
If Z = x¥, then 6_2 equals :
OX

(A) x¥ log x

(B) y x*

(C) ye

(D) None of the above

What is the nth-derivative of 3% ?
(A)y,
(B) v,
©) v,
(D) None of the above

3%(log 3)"

2(3%)"(log 3)
2"3%*(log 3)"

dix(Sin\/;) equals :
(A) cos+/x

1
(B) 0% cos~/x

(C) % cos/x

(D) None of the above

SM-29575-A

38.

39.

40.

oo

ou 37. Let the functions f(x) and g(x) be defined by :

1, ifx=>0
f(x)= )

0, ifx<O

0, fx=>0
g(X)_{l,ifx<o
Then

(A) f(x) is continuous at x = 0

(B) g(x) is continuous at x = 0

(C) f(x) + g(x) is continuous at x = 0

(D) f(x)g(x) is discontinuous at x = 0

If x =acos 6 and y = b sin 0, then the value

of %’ at 0 = g IS
(A -5
(B) ab
(©) 0
a
(D) None of the above

What is the value of the function f(x) = x%ex ?
(A) 4e?

(B) 0

(C) -4

(D) None of the above

Rolle’s theorem cannot be applied to the
function f(x) = |x| in [-1, 1] because :

(A) the function is discontinuous at x = 0

(B) the function is not derivable at x = 0
L . 1

(C) the function is discontinuous at x = 5
. . 1

(D) the function is not derivable at x = 5



41. The coefficient of x in the Maclaurin’s series

42.

43.

44,

of f(x) = a* is :
(A) 1

(B) log a

(C) a

(D) (log a)®

1
[———dx equals :
X — X

(A) log1-x?
(B) logx —log+v1-x?

(C) logx —log(1—x?)

(D) logx +logv1-x?

2
jlogx dx equals :
1

(A) log 4 -1

(B) 2 log 2

(C) 2log2+1

(D) None of the above

45.

46.

47.

The reduction formula of I, :jtan”xdx is

tan"* x

A) I, = -

( ) n n—l n-2
tan" " x

B) I = -

( ) n n_2 n-1
2tan" x

(C) In: n - In+3

(D) None of the above

SM-29575-A
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For odd n, IS'TI ™ dx equals :
) sin x

(A) 0

(B) - =

C) =«

(D) None of the above
What is the general solution of the differential
equation

d
Y e 4 x% v

dx

3

(A) y:%+ex+c

3
(B) € :X?+ex+c

(C) y=e+e7+c

(D) None of the above

What is the particular integral of the differential
equation

(D? — 3D + 2)y = e* + e* ?

ex Xer
A) —+
(A S

6

2Xx

Xe
(B) —xex + +C

(C) xe* — xe*

(D) None of the above
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48. What is the complementary function of the 52. For a first order non-linear differential equation

49.

50.

51.

SM-29575-A

differential equation
(D* - DY)y =27
(A) cex+ce™
(B) ¢, + cx + ce*
(C) ¢, + cx + cex+ ce™
(D) None of the above

What is the general solution of the differential
equation

ng—3xd—y+4y:0 ?
dx dx
(A) y = (c, + c,log x)x?
(B) y = (ce*+ ce™x
(C) y = (c, +clog x)
(D) None of the above

What is the singular solution of the differential

: a dy
equation y = px + B where p = — ?

dx
(A) y? = 4ax
(B) y = 4dax?
(C) y = dax

(D) None of the above

What is the general solution of the differential

d
equation (px — y)? = p?2 + m?, where p = _y.

dx
(A) y=cx+m’+¢?
(B) y=+vex—-m
(C) y=+vm?-dac

(D) None of the above

Qo

f(x, Y, j—ijzo, which of the following

statements is/are true ?

(1) Its general solution must contain only one
arbitrary constant.

(if) Its singular solution can be obtained by
substituting particular values of the
arbitrary constant in its general solution.

(i1) Its singular solution is an envelope of its
general solution which also satisfies the
equation.

(A) (i), (ii) and (iii)

(B) (i) and (ii)

(C) (i) and (iii)

(D) (ii) and (iii)

. Which of the following is a non-linear

differential equation ?

2
d—32/ + 3d_y =e
dx dx
dy

——+3y=¢"
(B) o ™%

(A)

(©) (:—ij +5y =0

(D) None of the above

1
54. Let |= j P..(X) P,(x) dx , where P_(x) and P ()
-1

are Legendre polynomials, then
(A1 =0,ifm=n

B) I =0,ifm=n
(C)Izm,lfmin
(D) I = 2rH_l,lfm>n



55.

56.

S7.

For n™ Legendre polynomial C{ X"

the value of C_is :

(A) o

n!
(B) on
(C) nt 20
(D) None of the above

d"(x2 - 1)"

E

59.

Which of the following is the Bessel’s

equation ?
2

(A) v ((jjzvzv +z(?j—vz\l)+(zz+n2)W:0
2

(B) v ((jjzvzv —z(?j—vz\l)+(zz—n2)W:0

) z° +Z(Z—VZV]+(22—I’]2)W:0

(D) None of the above

What is the Wronskian of x and xe? ?
(A) O

(B) x — x%*

(C) x%x

(D) None of the above

SM-29575-A

60.

Q©

The partial differential equation obtained from
z = f(x) + e¥g(x) by eliminating the arbitrary
functions is :

(A) p=q
(B) t=q
C) r=s

(D) None of the above

What is the general solution of the partial
differential equation p — 2q = 3x? sin(y + 2x) ?

(A) x3sin(y + 2x) — z = ¢o(y + 2x)

(B) sin(y + 2x) = z

(C) oy — 2x) = cos(y + 2x)

(D) None of the above

The partial differential equation

X ili—(xz—yz)( o ]—xy(azl;']wa—u
OX oxoy oy OX

—X%U:Z(x2 -v?)

(A) is parabolic at all points
(B) is hyperbolic at all points
(C) is elliptic at all points
(D) None of the above
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sinx

ti_r)lg " equals :
(A) 0
(B) -1
(€) e
(D) 1
1, ixi=0
Let f(x):
-1, x<0.
-1, x20
g(x) =
L. x<0:

Then which of the following is true at x =0 ?
(A) fand g are continuous

(B) fg is discontinuous

(C) f+ g is continuous

(D) None of the above -

., 0z oz
1t z=x"y*sin 'Gj, then XEX_"‘Y—‘ equals : i

oy
(A) 6z
(B) 3z
(C) 9%
(D) 6

Let z = x? — 3y? + 20, where x = 2 cost and

n dz
= 2 sint. At t=—, — equals :
: i

(A) 16
(B) 16
(C) -8
(D) 8 8

What is the radius of curvature of the curve
= a secy tany + a log (secy + tany) at the

point (s, W) ?

(A) 2a sec’y

(B) a sec’y

(C) 2 sec’y

(D) None of the above

What is the.angle between the radius vector and

the tangent to the curve r = a(l + sin0) at

m

— =N
§) 6 !

i
(A) iz
T
®) 5

T

© 7

(D) None of the above

What is the pedal equation of the curve
a® = 12 cos 20 ?

(A) a2 =1p
(B) a=1p
(©fa=r+tp

(D) None of the above

What is the number of asymptotes of the curve

a

= 2
1—cos6

(A) 2
(B) 1
©) 0
(D) None of the above



9.  On which of the following functions Rolle’s dx
theorem cannot be applied ? 13. I ﬁ equals :
(A) f(x) = sinx in [0, 7] (A) cos™'(x — 1)
(B) f(x) = \[4—x? in [-2, 2] (B) sin'(x — 1)

(C) sin(x — 1)
(D) cos(x — 1)

(©) fx) = [x| in [-1, 1]

(D) f(x) = x* in [-1, 1] ¥

; e
10. In which of the following intervals, all the 14. I(ex D +2)

dx equals :

conditions of the Lagrange’s mean value theorem

is satisfied ? L
e +1|3

A) In
(A) [2, 4] S
(B) [1, 3] 1
B8y In e*—1|3
©) 2,21 (B) 2
(D) None of the above :
1 © ==L’
: 1 g x
11. lim(M] equals : e -2
x>0\ sInx
(D) None of the above
(A) -1
d COSX
(B) 1 15. - I(t4+6)dt equals :
X 0
.0 (A) —x(cos*x + 6) sin x
(D) None of the above (B) —x(cos*x + 6) cos x
12. What is the maximum value of the function (C) —(cos*x + 6) cos x
fx) = 2x* — 9x* — 24x — 20 ? (D) None of the above
(A) 1 16. The differential equation (ay> + x + x%)dx
(B) 7 ' + (y® — y + bxy)dy = 0 is exact if :
(A) b=a
(©) -7

(B) a=1and b=3
(C)a=3and b=1
(D) bi= 2a

(D) None of the above

SV-14775-A
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17. What is the integrating factor for the differential 20. What is the general solution of the different

equation equation
d % g
(x+1)—z-y=e3 (x+1)* ? dy _,){d_y +12=0 2
dx dx dx
A) 1 (A) (y-3x-¢c)(y—-4x-¢)=0
1+x* (B) (y+3x-¢c)(y—-4x-¢)=0
1 (Caly— 3x — )y -z =c) =0
B 1+x (D) None of the above
1 21. What is the general solution of the differen
© 1= : dy
equation p = log(px — y), where p = T
(D) 1 +x
A) y=cx-e¢
18. What is the particular integral for the differential (LY =es e
equation @) e
(D +2)D - 1y = (& + 1) ? ©Or=c =<
(D) None of the above
(A) 1—18~x3e"——;- 22. If o is the degree and P is the order of

differential equation
(B) 18x°e* -2

L 1
1 | Ly P [wd_ﬂz
©) ﬁxzex . dx? dx)
(D) None of the above Then 3a + 58 equals -
19. What is the géneral solution of the diffcrentisl
equation (B) 1§
(D2 + 1)y = cos2x + e* ? (C) 28
q 1 (D) None of the above
(A) c,cosx + c,sinx = cos3x + 58"‘ 23. The differential equation (y — px)? = a’(1+
<] where p = &y is :

1 ;
(B) (¢, + c,x)e* + —cosx + —e* dx
3 2 ; !
(A) Linear equation
(C) c,cosx + c,sinx —%cost b les (B)flagranse = SaUEES
e (C) Clairaut’s equation

(D) None of the above (D) None of the above

SV-14775-A
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24.

23.

26.

What is the expansion of x* in terms of the 27.

Legendre polynomial ?
1
(A) 5[2p2(x)+po(x)]

(B) %[ZPE(X)HPG(X)]

(©) 312200+ Py(]

(D) None of the above

If J (x) is the Bessel function, then J 1 (x) equals :
2

(A)

(B)

.
—SINX
X

None of the above

(©)

(D)

What is the general solution of the Bessel’s
differential equation

2
% d—-}zi +>\;(d—y]+[xz—i y=0
dx dx 16

(A) y=AJE(x)+BJ_i(x)

(B) y=AJ§(x)+BJ_i(x)
(€) = AJE(X)+BJA£(X)
3 3

(D) None of the above =

SV-14775-A

28.

29.

30.

What is the partial differential equation obtained
from z = f(x* — y?) by eliminating the arbitrary

function ?
o_ o
(B Yz =55
(o
05)
oz _ oz
©f

(D) None of the above

What is the general solution of the partial

: : oz gz
differential equation e +5 =sinx ?

ox

(A) ¢(x —y, z + cosx) = 0

(B) d(xy, z + cosx) = 0

(C) ¢(x -y, z + sinx) = 0

(D) ¢(x —y, zcosx) =0

What is the complete integral of the partial

differential equation z = px + qy — 2\/&]? :
(A) z = (ax +by)* — 2+/ab
(B) z = axy — 2+/ab

(C) z = ax + by — 2\ab
(D) None of the above

At all points, the partial differential equation

2 2 2
a el dlem )
ox> (oxdy) \ oy

(A) is hyperbolic
(B) is elliptic

(C) is parabolic
(D) None of the above

[Turn over
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32

33:

34.

Which of the following statements is/are true ? 35.

LSl 1
(1) Theset:s=bimmi=as is bounded.

LI LRI

kl 2

W |
3|

16
a—é‘s----} is bounded.

W | —

(2) The set {

(A) Both (1) and (2) are true

(B) Only (1) is true

(C) Only (2) is true

(D) Neither (1) is true nor (2) is true
Which of the following is order complete ?
(A) set of rational numbers

(B) set of irrational numbers

37

(C) set of integers

(D) set of real numbers

What is number of limit points in a finite set ?
(A) 1

(B) 2

(C) infinite

(D) None of the above

Which of the following is uncountable ?

(A) set of all integers

(B) setP_ofall polynomial functions with integer

coefficients i
(C) set {1, 4, 9, 16,
(D) set of all real numbers

£

SV-14775-A 6

36.

38.

What is the number of limit points of the sequei

{1, 25 1.4, 156, 1,
(A) one

(B) more than one but finite
(C) infinite

(D) 0

Thé sequence {1+l}
n

(A) converges to zero
(B) converges to 1
(C) converges to 2

(D) diverges to infinity

+a

If lima,=9, then lim

n—»e0 n

equals :

(A) 0

(B) 3

(@)"9

(D) None of the above

Which of the following is NOT true ?

[(a, +a, + ...

(A) A necessary and sufficient condition

the convergence of a monotonic seque

is that it is bounded.

(B) Every monotonic decreasing sequence wi

is bounded below diverges.

(C) Every monotonic increasing sequence wi

is not bounded above diverges.

(D) A monotonic increasing bounded ab

sequence converges.



. 34 56
3247 26 72ge T

39. The series

(A) oscillates finitely
(B) oscillates infinitely
(C) is divergent

(D) is convergent

40. Which of the following statements is true ?

1

(1) the infinite series Y —— is divergent

I
14—

n n

(2) the infinite series Z :
24—
n n

(A) Both (1) and (2) are true

(B) Only (1) is true

(C) Only (2) is true

(D) Neither (1) is true nor (2) is true

41. Which of the following statements is true 2

Ul 1
infini jes l——+———+
(1) The infinite series 53 4
conditionally convergent
ATy , lsly) 1 :
(2) The infinite series 1—§+§3—~F+....
absolutely convergent
(A) Both (1) and (2) are true '

(B) Only (1) is true
(C) Only (2) is true

(D) Neither (1) is true nor (2) is true

SV-14775-A

is convergent

43.

44.

45.

* -1

42. If ZUn iS a positive term series such that

!i_{g(Un)% =t, then the series converges if
A)t=1

B) t>1

(@)t<

(D) t=2

Which of the following statements is/are true
for the sequence E (x)l=x" on'[0, 1] 2

(1) Uniformly convergent

(2) Pointwise convergent

(A) Both (1) and (2)

(B) Only (1)

(C) Only (2)

(D) Neither (1) nor (2)

If a sequence {fn} converges uniformly in [a. b|
and x is a point of [a, b] such that \IHE fi(x)=a,
NE= 1 258 e , then :

(A) {a} diverges

(B) {a,} converges

(C) limf(x) #lima,

X—=Xg n—»0

(D) limf(x)+a,

X=Xy

If R is the radius of convergence and f3 is the
exact interval of convergence of the power serics

x—1)"
Z( 2n) , then :
(A) R =2 and B = (-1, 3)
(B) R =4 and B = (-1, 5)
(C) R=w and B = (-1, 3)
(D) None of the above
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46.

47.

48.

49.
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Which of the following forms a group ?

(A) {1, 2, 3} under multiplication modulo 4
(B) {1, -1, i, =i} under addition

(C) {0, 1, 2, 3} under multiplication modulo 4
(D) {1, 2, 3, 4} multiplication modulo 5

2 6
In the group GL(2, Z,)), the inverse of [5 ] 51

5

k k
is , then 5k + 3 equals :
k+1 k-1

(A) 45
(B) 46
(C) 47
(D) None of the above

[n the multiplicative group {1, -1, i, —i}, if x is
the inverse of —1 and y is the inverse of i, then
Xy equals : '

(A) i
(B) —i
{e) 1l
(D) -1

For an abelian group G with a, b € G and n a
non-negative integer, which of the following
statements is/are true ?

(1) (ab)* = a"b"
(2) (ab)! = a'b!
(A) Both (1) and (2) -
(B) Only (1)

(C) Only (2)

(D) Neither (1) nor (2)

. Which of the following is NOT true for a group

G of order 7 ?

(A) G is cyclic

(B) G is abelian

(C) G has no proper subgroups

(D) G has a unique proper subgroup

. What is the:number of proper subgroups of a

finite cyclic group of order 12 ?
(A) One
(B) Two
(C) Four
(D) Six

. What is the order of element 3 in the group

({0, 1, 2,3, 4), +5) ?
(A) 4
(B) 5
€) 6
(D) None of the above

. Which of the following statements is/are true ?

(1) The intersection of any collection of normal
subgroups is itself a normal subgroup.

(2) If H and K are subgroups of an abelian
group G, then HK is a subgroup of G.

(A) Both (1) and (2)
(B) Only (1)

(C) Only (2)

(D) Neither (1) nor (2)



54.

ps.

Which of the following statements is/are true ? 57.

(1) A subgroup H of index 2 in a group G is
a normal subgroup of G.

(2) If H and N are subgroups of a group G,
" with N normal in G, then H n N is normal
in G

(A) Only (1) 58.

(B) Only (2)

(C) Both (1) and (2)

(D) Neither (1) nor (2)

Which one of the following is NOT true ?

(A) A quotient group of an abelian group is 59.

abelian.

(B) A quotient group of a cyclic group is cyclic.

(C) The quotient group P./A, is an abelian group,

where P, is the symmetric group of degree
3 and A, is the alternating group of
order 3.

(D) The symmetric group P, of degree 3 is 60.

abelian.

. The set M of all nxn matrices with their elements

as real numbers is a :

(A) Commutative ring with unity

(B) Non-commutative ring with unity
(C) Non-commutative ring without unity

(D) Ring without zero divisors

V-14775-A 9

The ring of integers is :

(A) A field

(B) An integral domain

(C) A division ring

(D) None of the above

The ring of all 2 x 2 matrices over rationals is :
(A) An integral domain

(B) A commutative ring

(C) A field

(D) None of the above

Which of the following is NOT order of a finite
field ?

(A) 81

(B) 125

(C) 32

(D) 36

Which of the following statements is/are truc ?
(1) A ring has more than one unity.

(2) A unit of a ring divides every element of
the ring.

(A) Both (1) and (2)
(B) Only (1)

(C) Only (2)

(D) Neither (1) nor (2)
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1. The infimum and supremum of the set 35,

2. For any positive real number a there exists a

positive integer n such that :
(A) n>a

(B) n<a

(C) n=a

(D) None of the above

3. IfA=1{l1,2,3 ..n} then the set of limit points
of Ais :

(A) Countable
(B) Uncountable
(C) Empty 8.
(D) Singleton
4. A subset S of real numbers has a limit point if :
(A) S is finite
(B) S is countably infinite
(C) S is infinite and bounded

(D) S is uncountable

SS-5464-A 2

The sequence (r") converges for :
A >1

B) -1£r <1

(C) r <-1

(D) -1 <r £1

The sequence (n + (—1)") is :

(A) Convergent

(B) Divergent

(C) Oscillates finitely

(D) Oscillates infinitely

The sequence (a ) defined by the recursion
formula a_,, =\/E, a, = 1is:

(A) Monotonically decreasing

(B) Monotonically increasing

(C) Monotonically increasing and unbounded

(D) Monotonically increasing and bounded.

1 1
a :1+—+—+...+_
The sequence (a ) where 2, 2 3 n
converges to :
(A) 1

(B) 0

1
(©) 5

(D) None of the above



9. If é:: \a, 1s convergent, then for some finite
number a 3 1 the series :
(i) a.a
(i) &,_aa
(A) (1) is convergent (ii) is divergent
(B) (1) 1s divergent  (ii) is convergent
(C) Both are convergent
(D) Both are divergent
R LD
10. The series é:zli(n3+1)5- n% is :
|
(A) Convergent for p = 1
(B) Divergent for p = 1
(C) Divergent for all values of p
(D) None of the above
2 3
11. The series X+?+?+... :
(A) Converges for x > 1
(B) Converges for x < 1
(C) Converges for x = 1
(D) Converges for all values of x
1 1 1
12. The series 1- §+§- qp T converges for :
(A) p>1
(B) p<1
€ p>0
(D) p<0
SS-5464—-A

13. The maximum value of (x —1)*e* is attained at :

(A) e
(B) —
©) 1
(D) —1
loga;(- EQ
lim & 20

x®@P tan X
2
p
O

®)

(C) 0
(D) 1

. For which of the following functions Rolle’s

theorem fails ?

(A) sinx ; x 1 [-p, p]

sinx A
B) . xT [0, pl

©) Ix|;x1 [-1,1]

(D) x> —4x ;x 1 [-2, 2]

. Which of the following functions doesn’t have

the Maclaurin’s expansion :
(A) log x

(B) log(1 + x)

(C) log sec x

(D) log cos x

[Turn over



17. The angle between tangent and radius vector 20. Which of the following statements is true for

18.

19.

P .
~ s :

for the curve r = a(l + cos Q) at q = 5

(A)

(Sl ko]

®)
©

(D) r

2

X
The curve — -

2
Y
a 2

=1 has the asymptotes :
(A) y = +bx

(B) y=0

(C) x = +by

(D) x=0

Which of the following is true for the functions
i) y=c

(1) y =log x

(A) (1) is convex upwards (i1) is concave

upwards

(B) (1) is concave upwards (i1) is convex

upwards

(C) (1) is convex downwards (ii) is concave

downwards

(D) (1) 1s concave downwards (i1) is convex

downwards

SS-5464-A

21.

22.

23.

the curve x*+ y* = 4a’xy ?

(A) The curve is symmetrical w.r.t. x +y =0
(B) The curve is symmetrical w.r.t. x = 0
(C) The curve is symmetrical w.r.t. y = 0

(D) The curve is symmetrical w.r.t. x =y

nx

2
1+n’x

The functional sequence f (x)= is :

(A) Uniformly convergent in [0, 1]
(B) Uniformly convergent in [-1, 1]
(C) Uniformly convergent in [-1, 0]
(D) Uniformly convergent in [1, 2]

. ¥ L
The series é -, [, (x) is uniformly convergent

on [a, b] if there exists a convergent series of
positive numbers S M_ such that for all
[a, b] :

x 1
(A) [fx)|EM_" n

(B) [f,(x) |3 M, " n
©) £, [£ M, * n
D) [£x) 3 M, " n

The limit of a sequence of functions is continuous
if :

(A) Every function of the sequence is continuous
(B) The convergence is uniform
(C) Either (A) or (B)

(D) Both (A) and (B)



i3x-2 , x£0 . dx _

. 1 ) =
24. The function f(x)=| is : 28. q - 4cos’ x
tx+1 , x>0

. A 1 log tanx ++/3
(A) Continuous (A) 23 Ctanx- A3
(B) Discontinuous at x = —1 . 1 g fanx - 3
(C) Discontinuous at x = 2 (B) 243 “tanx +4/3
(D) Discontinuous at the origin 1 tanx +2+/3

lo
© 2\/5 gtanx- 2\/5

1 tanx - 2\/5

25. Foru=log(tan x + tan y), sin 2xﬂ—u +sin 2yﬂ—u =
Tix Ty (D) log
2\/5 tanx + 2\/5

(A) 0
R dx _
. O T 5
(B) 1 29 Oy sdx+2
2
© e
(A) log -1
(D) 4 X+2
26. Leibnitz theorem is used to find : VX +2
(B) log - +1
X
(A) n™ derivative of sum of two functions
Vx+2+1
B) n™ derivative of subtraction of two functi C) log——
(B) n™ derivative of subtraction of two functions (©) g\/m_1
C) n"™ derivative of product of two functions
(©) p - 371
(D) None of the above (D) g\/x +2+1
1 p/2
27. lim(1+x)* = 30. If f(m, n) = (yos™ xcosnx dx then :
x®0 0
(A0 (&) fm, =" f(m+1, n+1)
(B) 1
m
f(m, n) = f(m+1, n+1
ol (B) f(m, n)=———f( )
©) )
(C) f(m, n)= f(m-1, n-1)
(D) e m+n
m
f(m, n) = f(m-1, n-1
(D) f(m, m) =———f( )

SS-5464-A 5 [Turn over



31. For integer n, the Bessel functions J (x) and 35. What is the order of the dihedral group of

J_(x) are connected with the relation : square ?
(A) T, (x) =) (x) (A) 2
(B) I (x) = (DT (x) (B) 4
©) I ,(x)=- (%) (C) 6
(D) T, (x) = DT (%) (D) 8
3. .00 dx= 36. Which of the following is not a group under

multiplication ?

2 -
(A) - 100" ZL) (&) R-10)
(B) R
2 .
(B) JZ(X)- ;JZ(X) (C) {19 _1, 1, _1}
(D) {1, w, w}
2
©) - JZ(X)+;J2(X) 37. The identity of the set of positive rationals
ab
(D) None of the above w.r.t. the binary operation a * b = 3 is :
1 1
33. The Legendre polynomial for m 1 n, (A) 0
1
Pu(X) P (x) dx = (B) 1
-1
(C) 3
(A) -1
1
(B) 1 (D) 5
(ORY

38. If G is a finite group of even order

(D) None of the above (1) order of subgroup of G divides order of G

34. Which of the following sets is a group under (ii) G has an element of order two.

multiplication modulo 8 ?

W (D) i
(A) {1, 3,5, 7} (A) Only (1) is true

(B) {1, 2, 3, 4} (B) Only (ii) is true

(C) Both are true
(C) {2, 4, 6, 8}

(D) Both are false
(D) {1, 2,3,4,5,6, 7}

SS-5464-A 6



39. If H and K are subgroups of a group G of finite 43. If R is a ring (i) C = {x | R : xy = yx,
I R

40.

41.

42.

order and O(H) > JO(G), O(K) > /O(G),
then :

(A) O(H G K) = JO(G)

(B) O(H G K) = 1

(C) O(HC K) <1

(D) O(H C K) > 1

If H |
which of the following is not true ?

G be a subgroup of a group G then

(A) Ho=Hifal H

(B) Hao=Hifal G

(C) Ha=Hb ifab' T H

(D) ab' 1 H if Ha = Hb

Which of the following statements is true ?

(A) Any finite group of order n is cyclic if it
has an element of order n.

(B) Every cyclic group need not be abelian.
(C) The group of integers is not cyclic.

(D) None of the above

ea bo

If M is a set of all matrices of the type & _ =

-b ag

where bars denote the complex conjugates, then
Mis a:

(A) Division ring
(B) Ring but not a division ring
(C) Field

(D) Not a ring

SS-5464-A

"y 1 R}, (i) N(a) = {r
then :

(A) C is a subring, N(a) is not
(B) N(a) is a subring, C is not
(C) Both are subrings

(D) None is a subring

. In aring M of matrices of order 2 over integers

j@ 00 . {
the set S = | Trabl Zy isa:
f&b 0g b

(A) Right ideal
(B) Left ideal
(C) Two sided ideal

(D) None of the above

. If R[x] denotes a polynomial ring over R then

which of the following statements is true ?
(A) R is commutative if R[x] is commutative
(B) R[x] is commutative if R is commutative

(C) R has no proper zero divisors if R[x] has
no proper zero divisors

(D) All the above

. The union of two subgroups N, and N, of a

group G is normal if :
(A) N, CN, =]
(B) NNCN,* |
(C) NNEN, 1 |

(D) None of the above

[Turn over



47. Which of the following is true for the groups 5I.
G, =1{l,-1,1, -} and G, = (Z, +) ?
(A) All subgroups of G, are normal

48.

49.

50.

(B) All the subgroups of G, are normal
(C) Both (A) and (B)
(D) None of the above

If N is a normal subgroup of a group G then :

30
06—==0(G)-O(N
(A) O¢y~ (G)-O(N)
3 O_
(B) Ogﬁg—O(GHO(N)

©) 0?%32 0(G).O(N)

a6 0_ 0(G)
D) &N o)
j—’; +Qx =Px

equation where P and Q are :
(A) Functions of x only

(B) Functions of x or constants
(C) Constants only

(D) Functions of y or constants

z—cos2x:
D" +4
X .
—sin2x
) -
X .
—sin2x
B) -,

X
—C0S2x
© 3

D icost
(D) =

SS-5464-A

" is a Bernoulli’s differential

If M and N are homogenous in Mdx + Ndy = 0
then the integrating factor is :

(A) Mx + Ny
(B) Mx — Ny
o
(© Mx + Ny
b
(D) Mx — Ny

1
f(D)

-X —

e V=

1
*) © Fpy ¥

x+1

B) ¢ o

f(D)

—X

© ° fd+1)

—X

D) T oo

v

A%

. The solution of the ordinary differential

equation y’ log y = xyp + p? is :

(A) log x =cy
(B) log'y

CX

+ c2

+ ¢?

(C) logy*=cx + ¢

(D) log x*> =cy + ¢?

pP=y*+ 1lis:

. The solution of the ordinary differential equation

(A) y = sin(c * x)

(B) y = cos(c = x)
(C) y = sinh(c £ x)

(D) y = cosh(c

+ X)



55. What is the singular solution of the differential 58.

equation 2px + y’p* ?

(&) y=ex+ o
(B) y=ex-

C
C 2 — I
(C) y» = cx g

59.

3

(D) ¥ =ex + o

56. The singular solution of the ordinary differential

a
equation y = xp +g is :

(A) y* = 4ax
(B) y* = — 4ax
(C) x* = 4ay
(D) x* = — 4ay

57. The partial differential equation by eliminating
the arbitrary constants of the equation

2 2
X

_ y .
22=—+— s :
a’ b’

(A) z=px +qy
(B) 2z =px + qy
(C) 2z =px — qy
(D) z=px — qy

SS-5464-A 9

60.

What is the general solution of the partial

2
differential equation yz pt+xzq= y2 .
X

(A) J -y, x-2)=0

(B) j (x +y, x* +2) =0

O & -y,x*-2)=0

(D) j (X +y%, x2+22) = 0

The complete solution of the partial differential
equation \/E +\/a =1 1is:

(A) z=-ax+(1- \/;)Zy+c

(B) z =ax—(1- \/g)zy+c

(©) z=—ax—(1- Vafy+e

(D) z:ax+(1- \/E)zy+c

What is the solution of the partial differential
equation x + qy = pq ?

1
(A) az E(y + ax)’ + b

(B) az = %(y— ax)> + b

(C) az

(y + ax)*> + b

(D) az=(y —ax)* + b



ROUGH WORK
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1. In S the number of distinct cycles of length i
{e * ir=01.2,3,...0 —1} is a cyclic group

r<nis: . 5 K =
1 n! with generator :
(A) r(n-r)! (A) 1
i B) e
n!
r in
B "o ©) &
' (D) e2in7r
n!
(¢ n (n—1)! 6. The symmetric group S, is :

(A) Abelian
(B) Infinite
(C) Non-Abelian

(D) None

G
2. The identity of the group — is:

N (D) Cyclic
(A) G 7. Which of the following is a homomorphism
) from (Z,+)to (R, +) ?

(B) G (A) f(a)=a?
S K (B) f(a)=2a
1 C) f(a)= =
D) @y
(D) f(a) =2’

3. Which of the following is not aring (w.r.t. usual § et M be the ring of all 2x2 matrices, then
operations) ?

a o0
(A) zlil]={a+ib:a,bez} S:{(b OJ:a,beZ} T

(B) R={a+bV2+c\/3+dv2:a,b,c.deQ (A) Left ideal but not right ideal
(B) Right ideal but not left ideal
(C) Two sided ideal

(D) None of the above

Which of the following is true ?

©) Q[\/E] = {a+b\/5:a,beQ} for prime p
(D) R={a:aecQ}
4. IfR={f:[a, b] > R,; fis continuous}, then : 9

(A) Risnot aring (A) Ring of order 7 is non-commutative

(B) R is aring without unity (B) Ring with wunity of order 25 is

(C) R is aring but not commutative fon-commudative

) ; ; . : (C) Ring with unity of order 9 is commutative
(D) R is a commutative ring with unity

(D) Ring of order 49 is always commutative

JJ-307-C 2
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10. Which of the following is not true ? 16.
(A) Every integral domain is a field
(B) Every field is not an integral domain
(C) Every finite integral domain is a field
(D) Every finite integral domain is not a field
11. If R is a ring and R[x] the polynomial ring.
Then :
(A) If R is commutative then R[x] is 17.
commutative
(B) If R has no proper zero divisors then R[x]
has no proper zero divisors
(C) If R is an integral domain the R[x] is an
integral domain
(D) If R is a field then R[x] is a field
12. For the Bessel function J, [x" ] (x)] = 18.
(A) x* ] (x)
(B x™J (%)
(©) x'1(x)
(D) nx*'J ()
13. The smallest positive root of J (x) = 0 lies in
the interval : 19.
A (2.2)
B) (O, 1)
© (3,410)
D) (2.43)
14. For the Legendre function, P (—x) =
(A) P, (x)
(B) (~1YP,(x)
(©) P (x)
(D) (~1)"'P (x)
15. The order of the Legendre differential equation
is :
(A) 1 20.
(B) 2
) 3
(D) 4
JJ-307-C 3
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Which of the following statements is not true ?
(A) Every infinite set has a bijection with its
proper subset
(B)
correspondence with the set {1, 2, 3, ...n}
Every infinite is equivalent to the set of
(D) Every infinite set contains a countable set
Which of the following functions is not
(A) f(x)=x%in[1, 2]
(B) f(x) = x in[0,2]

Every finite set can be put in one-one, onto
©

integers
uniformly continuous ?
(C) f(x)=xin|0, 1]

I
(D) f(x) = -
The number of limit points of the set

in (0, 1)

(D)
Which of the following sequences is not
convergent ?

1
(A) ;)
1
(B) ;17)
n
2]
nZ
(D) n—ﬁ]

1 1 1
- + +... +...
The series (log2)’  (log3)? (logn)?
(A) Converges for p >0
(B) Converges for p <0
(C) Diverges forp >0
(D) Oscillates

[Tarn aver
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22.

24.

JJ-307-C

2T,

. For the series (1) Z \/H

Which among the following series is not 25.

convergent ?

n

p
(A) §>P>0

n

B) 2 pso
n

© N

1.23...n
7.10....(3n+4)

x>1

(D)

Which of the following statements is not true ?
(A) Every bounded sequence is convergent
(B) Every convergent sequence is bounded

(C) Every bounded monotonic sequence is
convergent

(D) Every bounded sequence with unique limit
point is convergent

(_1)11+1

) _pyn
(i1) Z (3n)- > :
(A) Both are absolutely convergent

(B) Only (i) is absolutely convér‘gent

(C) Only (ii) is absolutely convergent

(D) Both are conditionally convergent

sin2x

when x # Ohas

The function f(x) =
1 when x =0

(A) Removable discontinuity at origin
(B) Essential discontinuity

(C) No discontinuity

(D) None of the above

26.

27.

28.

29.

000

Which of the following sets is not countable ?
(A) Z x Z

(B) Q

©) x:0<x<1}

(D) {l:n=1,2,3, ..... }

n
ThesetS={X:erandX2<2}:

(A) Is a bounded above subset and supremum
exists in Q

(B) Is not bounded above subset of Q

(C) Isabounded above and has not a supremum
in Q

(D) None

If-(a ) is a Cauchy sequence in R, then :

(A) (a) is bounded but not convergent

(B) (a) is convergent but not bounded

©) (a)is convergent as well as bounded

(D) Nothing can be said

The sequence of functions fX)=e™xe[l,3]is:

(A) Point-wise convergent but not uniformly
convergent

(B) Uniformly convergent
(C) Not convergent
(D) None

n_ 500
The series Z” 1 M :
"= @1.0001)"

(A) Converges absolutely
(B) Converges conditionally not absolutely
(C) Diverges to —wo

(D) Diverges to o



30. According to root test the positive term series
Zan converges if / < 1 where :

(A) [ =lim __(a)"

(B) 7=1lim___ (a, )?]x
©) 1= limn_)c»o (na )"

(D) I=lim__ (na )»
31. r=ae™ represents a :
(A) Circle
(B) Parabola
(C) Cardioid
(D) Spiral
32.
a Taylor’s expansion in the interval [-1,1]?
(A) [x]
(B) sinx
(C) cosx
(D) e
33.
f'(x) = 0, where x =
(A) 2
(B) 4
(C) 3
D) 1
. Leibnitz’s theorem is used to find :
(A) n" derivative of trigonometric function
(B) n™ derivative of exponential functions
(C) n" derivative of quotient of two functions
(D) n" derivative of product of two functions
If y = 100%. Then the n" derivative ¥ =
(A) 100¢
(B) 100x x 100n
(C) 100* x 2n
(D) 100* x 2

35.

JJ-307-C

Which of the following functions does not have

If f(x) = x> — 6x + 8 in the interval [2,4]. Then

36.

39,

40.

000

The degree of the homogeneous tunction

2, .2
(A) 0
(B) 1
€) 2
(D) -1
For the functions (i) y = e* (i) y = log x :
(A) Both are concave
(B) Both are convex
(C) (i) is concave (ii) is convex

(D) (i) is convex  (ii) is concave

. Which of the following statement is true ?

(A) Angle between two curves is the angle
between their tangents

(B) Angle between two curves is the angle
between their normals

(C) Angle between two curves is the angle
between tangent of one curve and normal
of other

(D) None of the above statements is true

log x

The maximum value of the function f(x)=

1S :

(A) e
(B) €’
(C) loge
Dy L
D) -

sin —0cos0O
sin®-0

lim
050
(A) 1
B) -1
©) -2
(D) 2

[Turn over



41.

42.

43.

44,

45.

JJ-307-C

The curvature of an ellipse is maximum at :
(A) Ends of major axis

(B) Ends of minor axis

(C) Ends of the line through focus

(D) None

The number of asymptotes to the curve

(A) 1
(B) 2
©) 3
(D) 0
The length of polar sub-tangent to the curve
f(r, 0) =0 is :
»do
dr
5 dr

r°—

do
1 do

2 dr
1 dr

™ sin nx
j T dx

0 sinx
(A) 0 if nis even
(B) mifnis odd
(C) Both (A) and (B) true
(D) None

(A) T
(B)

©

(A) 2Jx -2tan""Vx
(B) 2vx -2sin"'Vx
(©) 2vx -2cos'Vx
(D) 24/x —2cot™'Vx

46.

47.

48.

49.

50.

000

: .. dy

M ] a3

(A) (i) is linear (ii) is not
(B) (ii) is linear (i) is not
(C) Both are linear

(D) Both are not linear

J-Oj sin® xdx =
_6_£
32
3n

(B) 37

(A)

©

D) 33
The order and degree of the differential equation
, )2 5. W2
{1+[glj } =3[d ‘] is -
dx? dx’ :
(A) 3and 2
(B) 2and 3
(C) 3and 6
(D) 6and 6
The integrating factor of the differential
equation xdy = y(1 + xy)dy is :
(A) et
(B) e*
©) x
(D) —x
The differential equation Mdy + Ndx =0 is exact
if ;

A e
oy  0Ox
ON _M
B 5 o
oM ON
© 3 ="
ON oM
® o ™ ax



S1. The solution of the differential equation
d
(l+x2)(§‘4x2 cos’ YJ + x sin 2y = 0 with
integrating factor (1 + x?) is :
A
(A) 1+x)tany= %+3
4x3
B) (1+x)secy= T+3
4x3
(©) (1+x)siny= —§—+3
453
(D) (1+x?) coty = TX+3
52. The solution of the differential equation
P’y +2py =y is:
(A) x?=2cxy +¢?
(B) y?’=2cxy+¢?
(©) x2=2cy+¢?
(D) y?=2cx +¢2
53. The solution of the differential equation
1
(x’D? + 3xD)y = = is
(A) A+Bx?+x!
(B) A+Bx +x!
(C) A+Bx?2+x
(D) A+Bx2+x-!
54. The number of constants in the solution of a
partial differential equation depends on :
(A) Order of differential equation
(B) Degree of differential equation
(C) Number of independent variables
(D) Number of dependent variables
7 52 2
55. The differential equation 5§§+6$=Xyis
classified as :
(A) Elliptical
(B) Parabolic
(C) Hyperbolic
(D) None
JJ-307-C

56.

57.

58.

59.

000

1
; LetS={1,2,3,4,5} andf=(

Which of the following is not a group ?
A) (Z.4)
B) R, +)
©) R, x)
D) @,+)

b
Ifaxb= a? a, b e @, Q is set of positive

rationals :
(A) 1
B) 2

©)

N w

(D)

The order of i in the multiplicative group
=1, 1,,1} is :

(A) 1

(B) 2

©) 3

(D) 4

f(Z.*)isagroupwith* b=a+b+1,vabe 7.
Then inverse of an element a is :

(A) 0

B) =2

(€) —a-2

D) a+2.

N[ —

3 45
21 4 3 SJ’
then the number of orbits of S under the
permutation f is :
(A) 1
(B) 2
©) 3

(D) 4




The locus of the middle points of a system of parallel 6.

chords of a parabola y> =4ax is :
(A) Astraightline

(B) Acircle

(C) Anellipse

(D) A parabola

The eccentricity of an ellipse whose latus rectum is
equal to one half of its minor axis is :

>
@ 3
® 1
V3
©

|
D) 5
If e and e* are the eccentricities of a hyperbola and
aconjugate hyperbola, then :
(A) e?+e*?=1
(B) e+ e*2 = gle#?
(C) ete*’=1
D) e+e*=ee*
[fab—h*=0, then the equation
ax’ + 2hxy + by* + 2gx + 2fy + ¢ = 0 represents :
(A) A parabola
(B) Anellipse
(C) Acircle
(D) Ahyperbola
Which of the following is the condition for the spheres
alx’*+y'+2%)+ 2+ 2my +n=0and b{x? +y* + 2)=k?
to cut orthogonally ?
(A) ap*=bk
(B) bp*=ak
(C) pk*=ab
(D) ak®=bp

HFO-20633-B
L& 4

The equation ax’ +by* +c2® + 2ux + 2vy+ 2wz +d =0 ~

will represent a cone if ;

A 2y
u v W

(B) av*+bvi+cwi=d

ai bz 2

2 2 2
vt ow
) —+—+—=d
© a b C
2 2 2

(D} .Ll_+v_+E_=ﬂ

a: b c
The equation of the right circular cylinder whose axis
is the z-axis and radius is ‘a’ is :
(A) x*+y'=2al
B) x*+z2=a’
(C) y'+z’=a
@) x+y+z=a
The cquation of the tangent planes to the

2 2 2

ellipsoid X~ + ¥+ Z__{ which are parallel to
a? b2 ¢?

IX+my+nz=0are:

(A) X+my+nz= iwfaiz +bm? +cn?

(B) Ix+my+tnz= iw.l{azifzﬂjzm2 +c’n’

2 2 2
(C) Ix+my+nz=+./—+ " 41
a b ¢
2 2 2
m- n
(D) x+my+nz=+= _2+_I:rT+_2
a c



13.
2
9. IfA=|0 1 0 |, thenA*—5A7+TA-2A+]
| T
(I1is the unit matrix of order 3) isequal to : 14
(3 1 1]
{A) a6 2 0
Pl |
i (e Bl 15
®) I B
. ] 2 u-
(8 5 5]
©) 0 3 0 16.
15 5§ |
(5 4 47
D) g. 1 h
21 DR TG 1)
2 -3 4 -1
10. Therank of the matrix e o is:
-4 5 12 -1
0 0 0 0
(A) 4
By 3
(C) 2
D) 1 |
11.  The necessary and sufficient condition for a matrix
Eﬂ be scalar is that its minimal equation is of degree :
A) 4
B) 3
(€) 2
D) |
12.  Which of the following is true for any three square
matrices P, Q, R each of ordern ?
(A) Tr(PQR)=Tr(QRP)
(B) Tr(PRQ)=Tr(RQP)
(€) Tr(RQP)=Tr(RPQ)
(D) Tr(RPQ)=Tr(QRP)
HFO0-20633-B 3
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Which of the following is true for a square matrix A
of order n whose rank is less thann ?

(A) |A[=0

(B) The columns of A are linearly dependent

(C) Therows of Aare linearly dependent

(D) Allofthese

The value of “a’ for which the system of equations
x+2y+3z=ax,Ix+y+2z=ay Ix+3y+z=ax
have non-zero solutions is ; !
(A) a=2

(B): =4

(C) a=6

(D) a=1

The number of linearly indpendent solutions of the
equationx+y+z+t=1is:

(A) 2

B) 3

€) 4

D) 5

Which of the following is not a normal vector ?

@A) | i

-
1

(B)

©

1
@) o

[Turn over



17.

18.

19.

%ichafﬁwfnﬂmﬁngismemluﬁmnfmsdjﬁ'ﬂmﬁal 20.

d .
equation —di +xsin2y= x* mszy 7
X

2
(A) tanx——-%{yz 1) 4ee?

xl

(B) tan}r=-%(x2 —1+ce
1 2 —x?*
(C) tan}'=-£(x —1)e™™ +c

2
(D) tanlez{yz —-e™ +¢

The solution of the differential equation

xdy — ydx

X +j."2

=0 is:

xdy + ydx +

1

(A) x+ytan =—=¢

C

1

B) y+xtan —=¢

(C) xy-rtan" =C

(D) x}f+tan'l%=c

The particular integral of the differential equation

(DE+SD+4)}r=x1+Tx+9is:

-I—(x1+gx)
@ 7" "2

1 xHEJ
® 2 "

T 9o 8
©) 4.[x +2x+23]

l[xl +Ex +-2—3]
@ % 278

HFO-20633-B

21,

22.

23.

24,

Which of the following is the general solution of the s
B8

differential equation —5 T Y = COSEC X7
2

i

(A) y=c,cosx+¢c, sin x + sinx log sin X

(B) y=c,cosx+c,smx+cos x log cosx—x sinX

(C) y=c,cosx+c, sinx+sinx logsinXx—Xcos X

(D) }r=c]mﬁx+cgsinx+m3xlagmsx—xcosx

Which of the following is not true ?

(A) Anysubsetofa countable set is countable

(B) Anysubsetofan uncountable set is uncountable

(C) IfA and B are countable sets, then A B and
A ~ B are also countable

(D) Every infinite set contains a countable set

Which of the following is true for any sequence {a}

of real numbers ?

(A) If{a}is monotonically increasing, then it is
convergent.

(B) If{a}is monotonically decreasing, then itis
convergent.

(C) If{a }isbounded, then it is convergent.

(D) If {a} is a Cauchy sequence, then it is
convergent.

For what value of x does the series
1 4+x+x2+x*+.... oscillate infinitely ?

(A) x=-1

B) |x|<1

(C) x=1

D) x<-1

Which of the following series isnot convergent ?




25:

26.

27;

28.

29.

b 30.
The value of Hes dydx » where R={xy),
R

O<x<l1,0<y<xlis
Ay 1

If 7=xi+yj+zk and r=|F|, then div(r" ¥) =

(A) (n+1p"

B) (n+2)r

(C) (n+3)*?

D) (n+3)r

Which of the following is true for the function

f(x.y)= u‘ﬁ ?

f{x. v)is differentiable at the origin

fix. y) is not differentiable at the origin

(C) The partial derivatives f, ﬂ “are continuous at
the origin

(D) None of the above

Which of the following is true for the function
fix,y)=x—3xy*+2y'?

(A) fix,y)hasamaximum value at the origin

(B) fix,y)hasaminimum value at the ongin

(C) f(x. y) has neither a maximum value nor a
minimum value at the origin

(D) None ofthe above

If f(x) is bounded and integrable on [a, b] and

f(x)=0, ¥ x € [a,b]. then:

3

(A)
(B)

b
(A) jf{x)dxzﬂforaib
a

33.

b
B) If‘{x}dxil’]l’nra*_ib

b
(C) Jf{x)dxl'_’ﬂfﬂrbga

a

(D) None of the above holds

HFO-20633-B 5
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Which of the following is/are necessary and sufficient
condition(s) for a bounded function fto be integrable
onla,b]?
(A) Foranye>0, there exists a partition P of
[a, b] such that U(P, f) - L(P, f) <e.
For any & > 0, there exists a partition P of
[a, b] and a number I lying between L(P, f)
and U(P, f) such that :
|U{P,f)rliﬂfﬂandﬁL(P,ﬁ—H{a,
For any £ > 0, there exists ad> 0 such that if
P, P* are any two partitions of [a, b] with mesh
less than 8, then :
| S(P, ) - S(P*, f)| <=.
(D) Allthe above

B)

©)

1
Which of the following is the value of I(x +|xdx ?
-1

(A) O
B) -1
€y 1
o 2
Which of the following is true for the function fdefined
on [0, 1] by:

fix) = 0, when X is irrational or zero = 1/n,
when x is any non-zero rational number m/n in its
lowest form.
(A) f(x)isintegrable on [0, 1] and the value of the
integral is 0.
f(x)is integrable on [0, 1] and the value of the
integral is 1.
(C) fix)is notintegrable on [0, 1].
(D) None of the above
Which of the following is/are true for any group G of
prime order ?
(A)
(B)
(€)
D)

B)

Giscyclic

GisAbelian

G has exactly two subgroups
All the above

[Turn over



34.

35,

36.

37.

38.

Which of the following is not true ?
(A)
(B)

Every group is a normal subgroup of itself.
The center of every group is a normal subgroup
of that group.

(©)
D)

Every subgroup of an Abelian group is normal.
There is no non-Abelian group for which every
subgroup is normal.

The exponential map from the group C of complex
numbers with addition to the group C* of non-zero
complex numbers with multiplication is a
homomorphism with kemel :

(Aa) {0}

®) {1}

(C) {2kmi,k € Z}

(D) {kmni,k € Z}

If P(S) is the power set of a non-empty set S with
addition to be the symmetric difference of sets and
multiplication to be intersection, then P(S) is :

(A) Adivisionring

(B) ABooleanring

(C) Afield

(D) None of these

If' S and S* are subspaces of a vector space X over
the field F, which of the following is/are subspaces
of XoverF ?

(A) S+8*

(B) SnS*

(C) L(B8usH*)

(D) Allthe above

Which of the following is a basis for the vector space
C of complex numbers over itself 7

@) {0)

® ({1}

©) {Li}

O {i}

HFO-20633-B

39,

40.

41.

42,

43,

¢e

If T'is a homomorphism from X to Y, where X and Y
are vector spaces over the same field F, with kernel
K, then T is an isomorphism if and only if K=

@®) {0}

® @

©) X

@ Y

[f X and Y are finite-dimensional vector spaces over
the same field F and fis a homomorphism from X
onto Y with kernel K, then :

(A)  dim(X)=dim(Y)

(B) dim(X)=dim(Y)+dim(K)

(C) dim(Y)=dim(X)+dim(K)

(D) dim(Y)=dim(X)/dim(K)

Jiex —J1-x

x—l X

lim

A) 0

(B) 1
ey 2

D) -1
Which of the following is true for the function ;

o
f(x)= e® 2’ x29
=0,x=21

(A) f{x)iscontinuousatx=2
(B) f(x)hasadiscontinuity of firstkindatx =2
(C) f{(x)has adiscontinuity of second kind at x=2
(D) None ofthe above
If f(x) = x"! + e, then f"(0)=
(A) (n-D!+2»
(B) 2
{C) m=1)1+20}
D) 20+ 1




46, Ifu =cos ! [

as a series in (x —a), is :
(A)
B)

logsina

cota

1 2
—COSCC a
2

©

D)

45. Which of the following is the pedal equation of the

2a
parabola —=1-cos 8 ?

(A) p
(B) P=ap

51.

(©)

1
——cotu
2

D) - % cosu

2 52,
47. What is the radius of curvature of the circle

r=acos@?
(A) a

b | R

®)

(€) 2a
(D) a

108 ]

HFO0-20633-B 7
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The coefficient of (x — a)*, when log sin x isexpanded  48.

- ~]~ cosec’a 49,
2

2= ap 50.

The equation of the hyperbolahavingx +y—1=0
and x —y + 2 = 0 as ils asymptotes and passing
through the originis:

{(A) x+y—-1=2(x—y+2)

B) x+y-DEx-y+2)+2=0

(C) x+y-1(x-y+2)=0

D) x+y-DEx—-y+2)-2=0

The equation zZ + (1+1)z + (1 —i)z =0 represents:
(A) Astraightline

(B) Adcircle

(C) Anellipse

(D) None of these

Ifsing=itan®, thencos® +isinB=

tan Ll
2

(A)

T 0
(C) tan[4+§]

©) tan¢

The principal value of i'is :

&
®) o
(C) e

D) e™
Which of the following is the imaginary part of

sin! (cos0+isin®), 0 <@ < ?
3

(A) cos™!
®B) sin~!
(C) log(+/sin0 ++/1+sin @)
D) log(¥/1+sin® —+/sinB)

5in @

cos 0

[Turn over



53. Whenx'—3x* +4x?—6x + 7isdivided by x—1, 58.
then the remainder is :
(A) 7
B) 6
' b
D) 3
54. ‘Theequation which increases the roots of the equation
¥+ 6x2+Tx+2=0by2is:
(A) x¥*-5x+4=0
(B) x*—4x+5=0
(C) x¥*-6x+7=0
D) ¥=Tx+6=0 59
55. The equation whose roots are 2 times the roots of
the equation x”— 5x* + 13x*— 11 =01s :
(A) x'—10x*+52x*—88=0
{B) x'—20x*+52x*-88=0
(C) x"—40x*+208x*-352=0
(D) x7—40x* + 416x* — 1408 =0
56, For what value of k the roots of the equation
x*—6x+1lx+k=0areinAP.?
(A) k=4 60.
®) k=5
(C) k=-6
D) k=6
57. fx+ty+tz=1LxX*+y'+2=2x"+y +2'=3,
v thenx'+y +z°=
(A) 4
B) 3
(€) 6
D) 7
HF0-20633-B 8

o®

If o, B, v are the roots of the equation
¥ + 2x% - 3x — 1 =0. then the value of

= + -~ + I 15 :
S Py
(A) 42
By 42
(C) 24
(D) -36
If G* + 4H? < 0, then the cubic eguation
x*+3Hx+G=0has:
(A) Onereal and two conjugate complex roots
(B) All the three roots real and two of them are
equal
(C) Allthe three roots real and distinct
(D) Noreal roots

Which of the following is true for any zero ‘a’ of the

polynomial ?

D+ +2+2+2z2+17
@) |a|<1
B)
(C) la|>1
(D) Wone of these

la|=1




1.

(A) x+ye

The value of Ioz sin® 30d0 is :

3n
(A) T6

5n
32
o
© 35

357
(D) 768

The order and the degree of the differential
equation

(B)

are respectively :
(A) 2and1
(B) 1and2

- (C) 2and2

(D) land1
The solution of the differential equation
ydx — xdy+3x2y2e" dx=0is:

=cy

w'.u

(B) y+ xe*

(€) x—ye  =cy

(D) y—-xe¥ =cx

The particular integral of the differential equation
(D*-6D? + 11D - 6)y = g2 + -3

is :

uw

(A) ____(e—Zx +e—3X)
(B) ~——(e* +3e7¥)
(C) ___(ZC—ZX +e—3X)

(D) — (e +e7¥)

FDM-2553-B 2

= ox . 8.

IfP and Q are non-singular square matrices of the
same order, then adj(PQ) =

(A) adj(P).adj(Q)
(B) adj(Q).adj(P)
© [PQII

(D) PQPQ

Which of the following is not true for any

non—smgular matrix M with transpose M’ and
inverse M-! ?

(A) M1=M|
(B) M'=M’
©) M)'=mM)!

(D) TrM) = Tr(M)

2 -1
IfP= —2 1 |-thenP=

(A) 3P
(B) 9P
(C) 27P
(D) 81P

2 3 =] ]

1 -1 -2 -4
The rank of thematrix {3 1 3 —2]|is:

6 @ S LT

(A) 4
(B) 3
© 5
D) 2

The number of linearly independent solutlons of
the equationx +y+z=11is:

(A) 4
B) 3
©) 1
D) 2



'10. 'Which of the following is not true ?

I1.

12

18.

(A) The columns of a non-singular matrix are
linearly independent

(B) The rows of a matrix A of order mxn are
linearly dependent iff rank of A is less
than m

(C) A square matrix A of order n is non-singular
iff its rank is less than n

(D) For any matrices of suitable order,
rank(ABC) < rank(AB)

For what values of m and n, the system of equations
X+y+z=6,x+2y+3z=10andx+2y+mz=n
have no solution ?

(A) m=3,n=10

B) m#3,n=10

(C) m=3,n+10

(D) m#3,n=10

For any orthogonal matrix P :
(A) P'=P

(B) PP'=P

() PP =p"

(D) p'=P’

For what values of m does the equation ;g

2x% — 9x2 + 12x + m = 0 have two equal roots ?
(A) m=-1,-4
(B) m=-4,-3
(C) m=-4,-5
(D) m=-1,-3

FDM-2553-B

14.

15.

16.

17.

If o, B, vy are the roots of the equation
x* — 6x% + 12x — 8 = 0, then the equation whose
rootsare -2, -2,y—-21is: '

(A) x*+6x2-12x+8=0
B) x*-8x2+12x-6=0"
©€) x*=0

(D) x*+6=0

If a, B, v are the roots of the equation
%3 —x2+ 8x — 6 =0, then the equation whose roots
are o?, B2, y*is:

(A) x>+ 15x2+52x-36=0

(B) x*-15x>-52x+36=0

(C) x3-15x2+52x-36=0

D) x3+15x2-52x+36=0

The condition that the roots of the equation
X} —px*+qx ~r=0maybe in GP. is : !

(A) pq=r

(B) pr=q

©) 2p*-9pq+27r=0

@) pr=¢q

If a, B, y are the roots of the equation

1
x3+2x2 - 3x — 1 =0, then '&i‘*”‘""

A) 41
(B) —42
(C) -52
(D) 23

The number of imaginary roots of the equation
X' -3x*+2x*-1=0isat least :

(A) 2
®) 3
© 4
D) 5

[Taurn over



19. Which of the following is true for any root ‘a’ of 23.

20.

21

22

FDM-2553-B

the equation z* + 22+ 1=07?
(A) la|=1

(B) la<1

©) la>1

(D) None of these

The sum of the cubes of the roots of the equation
xX-6x2+11x-6=0is:

(A) 6

®B) 11

(C) 36

(D) 121

Which of the following is not true ?

(A) If A and B are countable sets, then A U B is
also a countable set

(B) If Ais a countable set, then every subset of
A is also countable

(C) IfAis an uncountable set, then every subset
of A is also uncountable

(D) If A and B are countable sets, then so is their
Cartesian product

Which of the following is not true for any two
bounded sequences {a } and {b } of non-negative
real numbers ?

(A) lim(a,b,) <lim(a,).lim(b,)
®)
©
®)

lima, limb, <lim(a,b,)
lim(a,b,) < lima, . limb,

lim(a,b,) < lima,_ limb,

24.

25,

26.

Which of the following series is not convergent ?

Z 1

1
52 4+—
n=| n

A)

i gl e
@) 2, {(’+1)}-n}
n=0

2, An+l-yn-1
©) ZO

n

sin—-

D)

& Pt e
1 X
The sories 2, —oigr (2n)?

n=l

, x>0

converges for :
(A) x>1

‘(B) x=1

©) x<1
(D) None of these:

The value of E [x]dx is:

(A) 4
B) 8
©) 6
D) 17
Which of the following is true for the function
f(x) =x, whenx is rational
= —x, when x is irrational
on [0, 1]?
(A) fisintegrable, but | /]| is not integrable
(B) |f]is integrable, but f is not integrable
(C) fand|f] are both integrable
(D) Neither f nor | f] is integrable



27.

28. Which of the following is not true for any
refinement P* of a partition P of [a, b] and any
bounded function f defined on [a, b] ?

(A) LR, H)<SL(P% )

(B) U, 1) <U(P*, 1)

(C) L(P*, 1) <U(P*, 1)

@) UP*.H<UE D 39
5

29. What is the value of r(‘z“) 2

(A) 3Jn
4 33.
Jn
€ o=—
© 3%
Jn
D S
©)
30. The value of _”I *Y*dxdydz, where 34.
X ;
A={(X,y2),0<x<10<y=<1,0=<z<1}is:
(A) €
B) ¢
©) (e-1)
D) (e-1)’
FDM-2553-B 5

Which of the following is true for any two bounded
and integrable functions f and g on [a, b] ?

(A) ftgis integrable
(B) f-gis integrable
(C) f.gis integrable

D) 'j;‘ is integrable

31. The value of {I\/(l—

dxdy
x)(1-y")’
A={(xy),0<x<1,0<y<1},is:

where

2

Y19
A) 7

(B)

© =

@) =z

Ifp=e m, then V3(r') =

(4) nr

(B) (n+1)r?

(©) n(ot+1)r!

(D) n(n+1)r2

Which of the following is not true ?

(A) Every group is a subgroup of itself

(B) Every group has.exactly two improper
subgroups

(C) Every cyclic group is abelian
(D) Every group of prime order is simple

Which of the following functions fromRtoRisa
permutation of R ?

(A) fx)=x+1
(B) gx)=x

©) hx)=¢

(D) None of these

[Turn over



35. Which of the following is not a homomorphism ? 38. [fPand Qare subspaces of a vector space V,, which

36.

87,

FDM-2553-B

(A) ¢:F — R defined by ¢(f) = 3f, f e F, where
F is the additive group of all functions
mapping R into R and R is the additive group
of all real numbers

(B) ¢:M,->Rdefined by §(A)=Tr(A),Ae M,

where M, is the additive group of all nxn

matrices w1th real entries and R is the additive
group of all real numbers

1
(©) $:F >R’ defined by ¢(f)= | F(x)dx,f F
0

where F is the multiplicative group of all
continuous functions from R into R that are
non-zero at every x € R and R’ is the
multiplicative group of all non-zero real
numbers

D) ¢: R‘ — R’ defined by ¢(x) = |x|, x € R*,
where R® is the multiplicative group of all

non-zero real numbers

Which of the following is a sufficient condition
for a ring R to be commutative ?

(A) a2 =a,VaeR

(B) a8 =a,VaeR

" (C) Both (A) and (B)

(D) Neither (A) nor (B)

Which of the following is/are true in a vector space
V over the field F ?

(A) ax=0,=>a=0.0rx=0,
(B) a.0,=0,

©) 0.x=0,

(D) All of these

39.

40.

41.

of the following is not a subspace of V. ?
(A) PnQ
(B) PUQ
© P+Q

D) aP+bQ,a,b e F

The dimension of the vector space C of complex
numbers over the field R of real numbers is :

A) 1
B) 2
© 3
(D) None of these

If V¢ is a finite-dimensional vector space of
dimension n and k is the kernel of a
homomorphism from V., onto F., then the

K is equal to :

dimension of the quotient space

Ao
B) 1
©€) n
(D) None of these

m €
If f(x) - 0 as x — 0, then X~

A) 0
B) 1
© e
D) -1



42. Which of the following is a point of discontinuity 45,

of the second kind of the function
fix) =1,x=0

(D) None of these

46.

4
T
43. The coefficient of (X——) , when sin x is

2

n
expanded as a Taylor series in (X -5) ,is:

A 1

i3

@ ==
—~
e 24
Tegn
@) 720

44, If2y=x(1+y,), theny,=
(A) x*+y?
(B) x*-y
© 0
D) x+y

FDM-2553-B

47.

The angle of intersection of the curvesr=acos 0
andr=a(l —cos 0) is :

T
(A) 3

21

® 3

3n

(Ot

S
D) e

Which of the following is true for the function

‘7

ou ou
(A) _a=“_a
Jdu lxau
ou y ou
" ou ou
() 6x=—xy5y

The maximum value of the radius of curvature of
the ellipse

p? =a? cos? y + b? sin® y
is:
(A) ab

B) —

©)

[Turn over



48. Which of the following is not an asymptote of the 52. sin(log ii) =
curve

A) .1
X*+2x%y — xy? — 2y +4y2 +2xy+y-1=079

(A) y=x+1 B) 0

B g ¥ : ©€) -1

. 1 : D .
© y= —5X e
: 53. If the point (o, B) lies outside the parabola

D) x+y=0 : y* = 4ax, then B? — daq, is :
49. The equation |z + 1] + |z - 1] = 4 represents in the (A Zeb

z-plane :

(A) A circle (B) Positive

(B) An ellipse . (C) Negative

(C) Asquare

(D) None of these
54. The eccentricity of the ellipse

(D) Arectangle

50. Ifxr=cos2~1: + 1 sin %,r=1, 2, 3,....., then 42 +y —8x+2y+1=0
w is :
TR .
r @ 3
A) 1 :
(B) X : (B) 12_3
5 ;
©) = - €y 3.5
D) -1
51, Ifx+i = cosh(u + iv), then : 2
y ( ) D) =
2 2 .
X
(A) cosh?u e sinh?u i s 55. The line Ix + my + n = 0 will touch the hyperbola
2 2
NS gl PR
3 - 5 -5 =1if: .
(B) L —— _YT =1 a2 b2
coshu sinh’uy
(A) a*P+b’m? =np?
2 2
X
e e a—— (B) al+bm?=n?
© sinh’u  cosh?u
(C) P+m?=np?
3 2
e (D) a2 —bm? = n?
D) sinh’u  cosh? u
FDM-2553-B - 8



56.

37,

58.

The center of the conic
21x2 - 6xy +29y? + 6x — 58y — 151 =0
is :

@) (1,0
®) (0,0

© ©,1)
D) (1, 1)
The radius of the circle in which the plane

x+2y-z = 4 cuts the sphere x*+y*+z*—x+z-2 = 0
is :

(A) 16

5
&

© 3
D) 1

The semi-vertical angle of the right circular cone
having its vertex at the origin and passing through
the circle x> + 22 =25,y =41is:

(A) tan'l(éj
4

(B) tan”(i)
s

(C) tan™'(5)

(D) tan'(4)

FDM-2553-B

59.
. are parallel to a given line is :

60.

The locus of the tangent lines to a sphere which

(A) A sphere

(B) Acone

(C) A cylinder
(D) None of these

2 2

The surface represented by o —23— =zis:

(A) An elliptic paraboloid

(B) A hyperbolic paraboloid
(C) A hyperboloid of one sheet
(D) A hyperboloid of two sheets
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Which of the following are the points of discontinuity 5.

of the function f(x) in the interval [0, 1] where
f(x) =2,whenx=0
=4x?+ 1 0<x<1
=2x ¥ L el
(A) x=0andx="%only
(B) x=%only
(C) x=0only
(D) "None of the above

What is the coefficient of x2 in the power series
expansion of log(1 + ex) ?

1
(ay o
St
H
(022

(D) None of the above

Which of the following is the kth derivative of the
function y = SinxCosx ?

(A) y, =2"Sin(x + kn)
B) 'y, =2"Cos(x + kr)

664 tyi= 2 Cos(2x = —kz—n)

kn
= e
(D) Vi ln(x 2)

. 3
What is value of 1im Sinx — x + 2x 7
x—0 x3 ;

(A). 2

(B)

©)

p—t
fu—

o

LMY

If S is the length of an arc of the curve f(r, Q) = 0,
then which of the following is true ?

a8 (doY’

G (dQJ‘“(dr)
By

Phwm) e

ﬁ z_ - i 2
(D) None of the above

If u =sin™ x” +y°
x+y )

then for which of the following value of f(u),

(A) sinu
(B) tanu
(C) Y%sin2u

(D) Y%tan2u

How many asymptotes does the curve y? = 0x have ?

(A) None

(B) One

©) Two

(D) More than two

How many double points are on the curve ?
X Eyir e F3y2=0 9

(A) Four

(B) Three

(C) Two

(D) One



9. LetZ, and Z, be two complex numbers, then
2, + 2 = 2P + |Zf
if and only if
(A) Z,—Z,is purely imaginary
Z1
(B) Z— is purely imaginary
2
Zl
C) 7 is purely real
2 2
(D) None of the above
10. Which of the following is the value of (1 + ®)’ where :
( et 21c)
® =|cos — +isin — | ?
. 3 3
A) =i
B) . i
)1
D) 1
11. Which of the following is the real part of cos™(i) ?
PR
I
BT
@y
(@) o
(D) None of the above
12.  What is the sum to n terms of the series
cos 0 + cos 30 + cos 50 + ...... ?
cos 2n6
(A
2sin 0
(B) sm.2n6
2sin 0
cos nf
© :
sin 0
sin n6
(D)
cos 0
DAJ-11119-A
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14.

15.

16.

® W

For what value of k, the line y = 3x + k touches the

parabola y* = 2x ?

2

A G,
(A) 3
3

(B) 5
Y

o et
© .

(D) None of the above
If CP is an equi-conjugate semi-diameter of an ellipse

ke
3 b
then which of the following is the length of CP ?
a+b
(A)
2
ab
(B). ==
) 3
2 2
a“+b
©
2
(D) ,Ja’+b’

If a circle and the rectangular hyperbola xy = c* mee
in the four points k , kK, k,, then what is the valu

of the product k k.k )k, ?

(&) ¢t
B) 1
)i

(D) None of the above

Which of the following is the centre of the conic
X2—Sxy+y*+8x—12y+15=07?

Ay 4,0

(B) (0.4

o 16
C e sy
© ( 4, 3)

(D) None of the above

[Turn ove



1.
X*+y*+22+6y+2z+k=0 and
x2+y'~’+zz+6x+8y‘+4z+20=0?

(A) -6
(B) 4
©) - 8
(D) None of the above
18. What is the general equation of the cone of second
degree which possess through the axes ?
(A) ax®+by?+cz2=0"
(B):«fyz + gzx + hxy =0 23.
(C) ax? + by? + ¢cz> = xy + yz + zx
(D) None of the above
19.  Which of the following is the equation of cylinder
which intersects the curve : |
'x2+y2+zz= Lux+vy+wz=d
and whose generator are parallel to the axis of x ?
(A) ux®+vy’+wz2=] : ' 24.
(B)  (u+V)X*+(vV+wy+(w+u)z =d
(C) ukxy+viyz+wix=d
(D) None of the above
20. Tangent planes are drawn to the conicoid
ax?+by? +cz2=1 through the point (o, B, 1), then
the perpendiculars to them from origin generate the
cong. : 25,
: 2 2 2
(A) (ax +ﬁy+yz)2=(§a—+%+z?)
(B) (axy+byz+czx)?=1
(C) (ax+by +cz) = (axy + Byz + yzx)
(D) None of the above
21. * Forwhich of the following values of '\.;J(X), ( o
P
Itan5xdx - tar; x\x\y(x) ?
(A) logsecx +tan?x N
(B) log.sec x —~loitan? ¥
(€)= x —tan x
(D) tan’ — log sec x
DAJ-11119-A
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For what value of the constant k, the two spheres 22

®

Which of the following is the value of

fa L) (x3) ?

(D -2y
(A) x*-3x2+9x-3

(B) é_(ZX3 +3x* - 9x + 8)

>

© g (2% + 6x + 9x + 6)

(D) None of the above
Which of the following is the solution of differential
equation

Y =2px + y*p’

3

Ay ¥y =cx¥ -y
(B) y=2cx+¢y?
C) y=2cx2+¢?
(D) None of the above
Let P (x) denote the Legendre polynomials for
n=0,1,2,...., then for which of following values of

the pair (k, £)

(2n+ 1) xP (x) = kP, (x)+ ¢ P (0?2
(A) (n-1,2n+1)

B) (-Ln+1)

© @n-1)
(D) (n+1,n)
For what value of the pair (m, n), the matrix
o) b T |
2m| 8 -6 2
o e e

is the inverse of the matrix

D
2«30
Sl
A G,1)
B) (1,3)
& 61,3
@YRCT 23



26.

2%,

28.

29.

2 -1
Let A = :
-2 1

then for what value of the integer k, A'® = 3*A ?
A) 9
(B) 6

(C)3
: (D) None of the above
" What is the rank of the matrix

N W=
w N~ W
o ® A~ N
(7, T~ S I

(A) One
(B)
©)
(D)

For which value of P, the vectors

Two
Three

Four

are linearly dependent ?

(A) 8

BY =7

o

(D). 3

Let A= [aij] sipbea matrix of order 5 x 4, then the
columns of A are linearly independent if and only if:
(A)" Riaj e

(B) R(A)=5

(C) R(A)<4

(D)

None of the above

DAJ-11119-A

30. How many linearly independent solutions does the

of equations
x+y—4z—2u=0,2x—'3y+2z+2u=0
have ?
@ 4

) 3
€ 2
(D) None

31. Let A be a matrix of order 3 x 5 with rank of /

Then how many linearly independent solution:
the system of non-linear homogeneous eqt
AX=H, H=#0, have ?
A) 4

® 3
(C)y: 2
(D) None of the above

32, For which value of the pair (o, ), the matrix

2y _‘
— 0 o
NE)
o
3 J6
bppdvie S Kl
LB 2 6

is an orthogonal matrix ?

o (&%)

(D) None of the above

[Tu

@ W



33. Ifa, B, 7 are the roots of the equation
¥+ 9x2+23x+15=0,

then which of the following is the value of

1 1 1
—_—t+—+—7
ap By yo
LAY -2
25
(B) 15
L)
1
(D) 5

34. Theroots of the equation
28x? +39x2+ 12x-1=0
are in Harmonic progression. Which of the following

" is its mean root ?

A) 4

(B) =
4

© :
7!

(D) None of the above
35.  Which of the following is the equation whose roots
are less than 2 than that of the equation
XB+ax2+7x+8=0?
(A) -+ 105230y " 36=0
(B) y' - 10y2+35y—-30= 0
W) yroy+3y+30=9
M) ¥ +1097 #3555 46=0
36. Which of the following is the equation whose roots
are the squares of the roots of the equation
o2 —x+2=0 7
(A} yiemGy + 994 =0
(B) y +9y*-6y+4=0
©) y -6y +9y—-4=0
(D) None of the above

DAJ-11119-A

37.

38.

39.

40.

41.

® o

What is the value of S, = o’ + [+ y* where a, B3, Y
are the roots of the equation

X-x+1=0?

(A) 4
B) 3
(C)y ~2
(D) None of the above
The cubic equation
x3+3x+14=0
has : :
(A) All the three roots real and distinct
(B) One real and two conjugate imaginary roots
(C)  Allthe three roots not only real but two of them
are also equal
(D) None of the above
The equation .
=53+ 7x2-5x+6=0
has :
(A) nonegative root
(B) atleast one negative root
(C) atleasttwo negative roots
(D) None of the above

How many roots does the polynomial equation :

4zéf325+3z4—223+222—22+1=0

have within and on the circle [z|<1 ?

(A)
(B)
©)
(D)

(A)

(B)

©)

D)

None
Two
Four
Six

Which of the following statements are true e

The set of all integers is countable and set of
all polynomial functions P_with integer
coefficients is countable

The set of all integers is countable but set of all
polynomial functions P_with integer coefTicients
is not countable

The set of all integers is not countable but se

of all polynomial functions P with intege

coefficients is countable

None of the above



How many limit points does the sequence {s,} where 46. Consider the two functions f(x) and g(x) defined by

42,
1
ey 1+—|p,neN
o
have ?
(A) None
(B) One
(C) Two
(D) More than two
43. Consider the series Z-% , then which of the
n
following is true ?
1
(A) The series converges for k < 5
(B) The series converges for 0<k< 5
HC) - The series diverges for k= ‘5
e I
- (D)  The series diverges for k < g
1
44, Let f(x)=x% g(x) = ; andI =[-1, 1], then
(A) f(x)and g(x) are both uniformly continuous on I
(B) f(x) is uniformly continuous on I but g(x) is not
uniformly continuous on [
(C) f(x)and g(x) are not both uniformly continuous
onl
(D) f(x)is not uniformly continuous onl but g(x) is
uniformly continuous on I
45. Consider the function
0 when x is rational
f(x) = S
1 * when x is irrational
over the interval [-1, 2]. If U(P, f) is the upper
Riemann sum of f relative to a partition P, then
U@ fj= -
A) 2
B) 3
C) 0
(D) None of these
DAJ-11119-A
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47.

48.

3 whenx#0
f(x) =
0 whenx=0
|0 whenx irrational or zero
1 : :
g(x) =y whenx = p/q is a non - zerorational
q
number and® in lowest form
L q

over the interval [ =[0, 1]. Then which of the following

is true ?

(A) f(x)and g(x) are both integrﬁb]e on |

(B) f(x)is integrable on I but g(x) is not integrable
onl

(C) f(x) and g(x) both are not integraBlé onl

(D) None of the above

What is the value of integral

.[4 [x]dx %

0

(A) 8
(B) 4
(Cy =6
(D) None of the above

If a function f(x) is continuous on [2, 5], then there

exists a point ‘¢’ in [2, 5] such that

[7 fodx =
(A) 3c
(B) cf(2)
(€) - cf(5)
(D) 3f(c)

[Turn over



49.

50.

S

SV

If xyz =

For what value of k, the function f(x, y) defined by

> +y - =0
0 ,®w=&m

is continuous at (0, 0) ?
(A) k=1

(B) k=2

(C) k=3

(D) None of thesc
¢,
ttx+tty+ttz?

AL E L

(B) -3ttt

(€) Lt

(D) None of the above

If B(m, n) denotes the beta function, which of the

Jil 9
following is the value of B| =, =

f(x,y)=

22
-
B
e
S
e
© =

(D) None of the abqve
What is the value of the double integral

H x> +y )dxdy

where R is the region defined by
R={(xy):0<x<y<l1}?

(A) 1

e

B) 3
Aé bove
S

DAJ-®

what is the minimum value of

@ o

535

54.

a3,

Let G be a group of all 2 x 2 non-singular matrices
over the real numbers, then which of the following

represent a member Z(G), the centre of G ?

[a a
Ay dato
fa 0]
® o af
0 al
© o

(D) None of the above

Let G be a finite group with order O(G).If Nis a

normal sub-group of G, then which of the following is

true ?
a) O % =0(G) - O(N)
®) O %\ = 0(G).0(N)
(€550 % =8*§%
@)c>%=4m3+om)

Ifa=(1235)and b= (15 709), then which of the
following is equal to a-'ba ? Where (fog)(x) = f(g(x))

(A)
(B)
©)
(D)

(3795)
(5793)
(12789)

None of the above



56. . For which of the following value of k, 58.

Ze= b0 e 1)

the ring of integers mod k, is a field ?

(A) 256

B) 961

©) 1147

(D) None of the above ; 59,

57; Let operation of addition and scalar multiplication in
V={(a,b):rabe R}
be defined as follows : ‘
(D (a,b)+(c,d)=(0,b+d)and
k(a, b) = (0, kb)
(I) (a,b)+(c,d)=(a+c,b+d)and
| k(a b)=(0,kb).

Then which of the following is true ?

60.

(A) V is a vector space over R with respect to
operation defined by (I)

(B) 'V is the vector space over R with respect to
operation defined by (II)

(C) V is not a vector space with respect to
operations defined by (I) and (II)

(D) None of the above

DAJ-11119-A
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If W]' and W, are two sub spaces of a finite

dimensional vector space V, then dim(W, nW,)) =
(A) dim(W)+ dim(W,)

(B) dim(W,) + dim(W,) - dim(W, + W,)

© dim(W))dim(W,)

(D)  dim(W,)/dim(W,)

If S and T are non-empty subsets of a vector space

V and L(S) is the linear span of S, then which of the
following is true ? :

(A) L(S)isasubspace of V and L(S) = L(T) if ST
(B) L(S)isasubspace of V and L(S) > L(T) if ST
(C) L(S)is a not a sub space of V

(D) None of the above |

Given two vector spaces V and W over field F, let
Hom(V, W) be the set of all vector space
homomorphisms of V into W. If dim(V) = 19 and
dim(W) = 21, then what is the dim Hom(V, W) ?

(A) 40
(B) 19
(€)--21

(D) None of the above
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M.A./M.Sc. Mathematics/A
1. Which of the following is true for the function f(x)=|x|?
(A) ltis continuous for allx

(B) Iltisdifferentiable forall x
(C) Itis continuous as well as differentiable for all x

(D) Itis neither continuous nor differentiable atx=0

1
2. Iff(x) =e*,x#0

=0,x=0
then lim__,, f(x):

w) =0 ®) =1
(C) =w (D) Does notexist

3 : Atx =0, the function :

f(x) oL 2x,x¢0

X
Lx=0

is:
(A) Continuous
(B) Differentiable
(C) Continuous butnot differentiable

(D) Neither continuous nor differentiable

4. Iff’(x)ispositive in [a,b], then:

(A) f(a)<f(b) B) f@>f()
(C©) f(a)y=1f(b) (D) None ofthe above holds

CWG-33119-A x 2 %
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T
5. Thecoefficient of (X & %) when sin x is expanded in ascending powers of [x ¥ Z)

is: _
1 1

@ 7 ® 37
o L
L Tk ®) 7R
L
6. lim _, (1-x)*=
A) 1 x
@ ®)
© e D) «
T e points of minimum curvature on the curve y = log sin x are, for any integer n,
givenbyx =
nn nm
+— +—
(A) > (B) 3
nn
©€) znn )
8. Which of the following curves has no asymptotes ?
(A) y*=4ax B) xy'+y'=
O xy'+xy=1 D) xy*+y*=x
9. The general value of x which satisfies the equation :
cis X. cis 2x. cis 3x ........ cisnx=1
is:
2mn _2mm
A n+1l (B) n(n+1)
4mmn 4mm
© Hh+) ol
where m is an integer.
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10. If cosO = —}—[x + l), cos¢ - .;1.,
2 X 2

m_.n 1

XUy + xmyn 1

(A) 2cos(0+¢)
(C) 2cos(nB+md)

11 tan™ e + tan™' : =
; 2 3
m
® 3
n
© 3

12. The sumto nterms of the series

tan™ : +tan™ .S + tan™ & e
3 7 13
i1sequal to :

(RS et

n+2

1

C) tan™
© n+2

[y-s-iJ, then one of the values of
Yy

(B) 2cos(mO+n¢)
(D) 2cos(mB-n¢)

B)

w3

D) =

B) tan™ n+2

(D) tan”

n+l1

13. Theline y = mx + 2 touches the parabola y? = 4ax at the point :
m

(A) (am’, 2am)
(©) [i—;,ZamJ

CWG-33119-A
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14.

15.

16.

17.

18.

The distance between the foci of the ellipse 3x? +4y?= 12 is equal to :
(A) 4 B) 3
<€) 2 D) 1

Ifa circle cuts the rectangular hyperbola xy = a” in points tht 1t thent Lit, =
(A) 1 B) 2
(©) a? (D) at

X—a - z -~
The conditions for the line s ymB e t to lie in the plane

ax +by+cz+d=0are:
(A) aa+bB+cy=0,al+bm+ecn+d=0
(B) aa+bBt+tcy=0,al+bm+cn=0
(C) aw+bB+ey+d=0,a/+bm+cn=0
D) aoc+bf+cy+d=0,al+bm+cn+d=0

The equation of the radical plane of two spheres
X*+y+22+2ux+2vy+2wz+d =0

and
Xty + 22+ 2ux +2vy+2w,z+d, =0

1s:
(A) (4 —u)x+(v,-v)y+(w-wiz+ (d—-d)=0
B)  (,+u)x + v, + vy +ow, Fw)z+ (d, +d)=0
(C©)  2(u, —upx +2(v, = vy + 2(w,— w)z + (d,—d,) =0
D) 2(u, +u)x +2(v, +v,)y +2(w, +w)z+ (d, +d))=0

The general equation to the cone of the second degree passing through the axes is :
(A) ax’+by*+cz?+2ux+2vy+2wz+d=0
(B) ax?-+by?+cz’+2fyz+ 2gzx +2hxy =0
(C) ax*+by*+cz’+2fyz+ 2gzx + 2hxy + 2ux + 2vy + 2wz +d =0
(D) fyz+gzx+hxy=0

CWG-33119-A x§x
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19. The surface represented by 3‘7 + %’. ZZ
a S

(A) Anellipsoid (B) A hyperboloid of one sheet
(C) Asphere (D) Acone

20. The condition for the plane Ax +‘my + nz = p to touch the central conicoid
ax?+by? tcz?=1is: :

(A) al+b'm’+ c’n’ = p’ B) aP+bm’+cn’=p’

B m n e e
© a+ b+c_p ®@) ?+—;,_—+:;—p
dx
L
X X
@ N+x (B) ;il-trxz
1+ x’ 1+x?
© o -
X X

22. Thevalueof r s1.nnx dx , where n is an odd integer, is:
U sinx
(A 0 B) =n
(C) n (D) nn

23. The area bounded by the curve y = cos x(0 < x <2m), the x-axis and the ordinate

x=2nisequalto:
A) 2 B) 2=
(€) 4n ®) 4

CWG-33119-A x 6 %
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24. Forwhat value ofnis divF = 0, where F = r"r,r = xi + yj + zf( andr =| 1:I ?
A) -2 B) -1
C€) -3 ) -4
25. The degree and order of the differential equation
dy dx
X—+y=a—
dx dy
are respectively :
(A) 2,1 ®) 1,2
© 11 D 2,2
26. The solution of the differential equation
x(1 +y?)dx +y(1 +x»)dy =0
1s:
W) 1+x+y=k ®) (1+x)(1+y) =k
1+x’ 1+y’
=k &
© 1+y? D) 15
27.  Which of the following differential equations is not exact ?
(A) xdy+(y-x)dx=0 (B) (e +1)cosxdx +e'sinxdy=0
(€) +y)dx+(x*-y)dy=0 D) (1-2xy-y)dx—(x+y)dy=0
28. 'The particular integral of the differential equation
(D? 3D + 2)y = x%e*
iS:
x % x?) w R
e | ——— + — e -
Wbl n 9 (27 27+36]
X4 x; xg X 3 xd x3 xz
S e o - Bt el sowes
kg -8 27 36 3 27 ®) PR e
CWC-33119—A x 7 x [Turn over



79. IfAisasquarematrixand P = A + KI, Q=A- A then:
(A) Pissymmetric,Q is skew-symmetric
(B) Pis skew-symmetric, Q is symmetric
(C) PisHermitian, Q is skew-Hermitian

(D) Pisskew-Hermitian, Q is Hermitian

30. Which of the following is not true for any three square matrices P, Q, R of the same

order 7
(A) P+(Q+R)=(P+Q+R B) P(QR)=(PQR
<) P(Q+R)=PQ+PR (D) PQ=PR:>Q=R

31. For what values of o, B, v, the matrix

0 28 v
A=|la P v
e R

satisfies AA' =17

(A) G‘:i—%, Bz_t.li’yzi_%
(B) 0‘=i-;/%,[3=i_12_’yzi_1g
(©) “=i—1§, B:J_r_lg,yzi_lé_
- aziﬂl'z"B:i—!g,ki_lg

32. IfAis anidempotent matrix of order 3 whose trace is equal to 5, then the trace of
SAY —4A} +3A2-4A +1isequal to:

(A) 5 ®) 4 e
iy 3 (D) 27
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34.

35.

36.

37.

The sum and the product of the roots of the characteristic equation of the matrix

231

Awll 3]

AR

are respectively :
(A) T7and7 (B) 7and5
(C) 7and6 (D) 7and8

For what value of b does the system of equations 2x +y+2z=0,x+y+3z=0,
4x + 3y +bz=0have a non-trivial solution ?

(A) b=2 B) b=3
(C) b=6 (D) b=8
doafi-2

The rank of the matrix e isequalto:
v .
A 2 B) 3
© 1 D) 4

The number of linearly independent solutions of the equation x +y=11s:
A 1 B) 2
<© 3 D) 4

The condition that the roots of the equation x* — px? +qx —r=0 are in G.P. is that :
(A) @=pr B) p'=q’r
© r=pq D) pgr=1

CWG-33119-A x 9 x [Turn over



38. IfP(x)= 0 is an equation of odd degree such that x“P(}-]= P(x), which of the
X

following is a root of P(x)=07?
() - x| ®B) x=-1
() x=0 (D) None of these

39. If a, B, y are the roots of the cubic x* + px’ + gx + r = 0,
then o’p3+ B*y* +yla’ =

: 2 2pr
(A) 3r-pq B) 1 e 2

©) 2(p’-39) D) 3 +q*-3pqr

40. How many roots of the equationz* +z2 +1=0liein|z|<17?
A 1 B) 2
C) 3 (D) None

41. Ifthe sequences {a } and {b } are defined by
a2 when n is odd
= 3" whenn is even
and
b, =3", whennis odd

=2" whenn is even,
1
then the limit superior of the sequence {(a,,b“ )o } is equal to ;

A 2 ®) 3
© 6 D) 9

CWG-33119-A x 10 x



42.

43.

44.

45.

B s is convergent if :

Ay x*>1 B) x*<1
e e D) x<1

Under what condition does the equation ax = e* have a root between 0 and 1 ?
(A) a=e B) a<e
() a>e (D) None

Under what conditionis |x+y|<|x|+|y|;x,ye R?
(A) xy>0 B) xy=0
©€) xy<0 D) xy<0

Which of the following is true for the function f defined over [a, b] by
fix) =x,whenx isrational
=—X, when x is irrational ?
(A) fisintegrable but|f]is not integrable over [a, b]
(B) |f]1sintegrable but fis not integrable over [a, b]
(C) fand|f]areboth integrai)le over [a, b]
(D) Neither fnor |f] is integrable over [a, b}

46. Which of the following is not true ?

(A) Every continuous function on [a, b] is integrable over [a, b]
(B) Every monotonic function on [a, b] is integrable over [a, b]
(C) Everyintegrable function over [a, b] is continuous on [a, b]

(D) A bounded function having a finite number of discontinuities on [a, b] is
integrable over [a, b]
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47.

48.

49.

50.

51.

If fis a bounded function defined on [a, b] and P, P, are any two partitions of [a, b],
then:

A) UP,UP,YSLP,f) B UPUP,)2UP,S)
(© L(P,UP,f)SUPUP,f) @ UP, )SUP,S)

The value of the R-integral L f(x)dx , where f(x)=|x |is:

A) 0 B) 1
€ 2 ; D) 3
. xy’
limg, ) 00 ;;%F
@A =0 B) =«
(C) =1 (D) Does not exist

At (0, 0) the function

2

X
f(x,y) = ﬁ (x,y) # (0,0)

0, (x, y) = (0, 0)

is:
(A) Continuous (B) Differentiable
(C) Discontinuous (D) Continuous but not differentiable

The value of fxyf (x,y)dxdy, where A= {(x,y),0<x<1,0<y<1} and
A s
f(x,y)=x+yis:

A 1
i 12 ®) 144

] ]
(©) u (D) 3
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52.

The function f(x, y) = x* +y*—3x — 12y + 20 has a maximum value at :

@A (1,2) ®) (-1,2)
<G 1,-2) ®) 1,-2)
53. Letthe binary operation * be defined on the set Z of integers by a*b=a+b-7. Then
theinverseof 2inZis:
(A) -2 B) 0
(©) 10 D) 12
54. A non-commutative group has :
(A) Atleast4 elements (B) Atleast5 elements
(C) Atleast6 elements (D) None of these
55. The number of generators of an infinite cyclic group is :
A) 0 B) 1
) (D) Infinite
56. Iff:G — G’ isanisomorphism, then the kernel of fis equal to:
(A) (e) ®B) G
<€ G (D) None of these
57. Which ofthe following is inéorrect in the theory of rings ?
(A) Everyideal is asubring
(B) The product of any two ideals is again an ideal
(C) Every field is an integral domain
(D) None ofthe above
CWG-33119-A x 13 x
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58. Theideal (2)in the ring of integersis :
(A) A primeideal (B) A principal ideal
(C) Amaximalideal (D) All ofthe above

59. Which of the following is true for the vectors (1, 0, 0), (0, 1, 0) and (0, 0, 1) inthe
real vector space R* ?

(A) Theyare linearly dependentinR* (B) They form a basis of R?
(C) Both(A)and (B) (D) Neither (A) nor (B)

60. IfVand W are vector spaces over the same field F of dimensions m and nrespectively,
then Hom(V, W) is a vector space over F of dimension :

(A) m’ (B) mn

© v D)

n

CWG-33119-A x 14 x



ROUGH WORK

CWG-33119-A x 1§ x [Turn over



2014

M.A./M.Sc. Mathematics/B

1. For what values of m, n, the system of equations
x+y+z=6,x+2y+3z=10,x+ 2y +¥mz'=n
have no solution ?
(A) m=3,n=10 B) m=3,n%#10
(C©) m=#3,n=10 D) m#3,n#10

2. Ifa, B,y are the roots of the equation x* — 6x* + 11x — 6 = 0, then the equation
whose roots are af, By, ya is :
(A) x*-11x*+36x+36=0 B) x*-11x2+36x-36=0
(C) x*+11x2-36x+36=0 D) x*-11x2-36x+36=0

3. Ifa, B, yare the roots of the equation x* + ax — b = 0, then o?f? + B%? + y?a? =
(A) a2 (B) a’+b (C) a2-2b (D) a’—b

4.  The numbers of positive and negative roots of the equation x* + x2+x—-1=0
are respectively :
@A) L1 B) 1,2
) 2.1 (D) 2,2

5.  How many roots does the equation z* +z2+ 1 =0 havein |z | <1 ?
A) 4 B) 3 © 2 D) 0

6. If‘a’ and ‘b’ are the supremum and infimum of the set S = {l’ ne N} ,then :
n

(A) aeS,beS B) aeS,bgS
(C) a¢S,beS (D) a¢S,b¢S

7. IfQ, Q°and R are the sets of rational, irrational and real numbers respectively,
then the set Q together with the set of its limit points equals :

A) Q B) Q © R D) ¢
8. Which of the following is true for the sequences {a_} and {b_}, where
n
a,,=1+—1-+i+ .......... +iandbn=(_1) ML, 3. ?
21 3! n! n

(A) {a} is convergent, {b } is divergent
(B) {b,} is convergent, {a } is divergent
(C) Bothare convergent

(D) Both are divergent
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9. At which point x in [-1, 1] is the tangent to the curve y=+/1— x? parallel to

the x-axis ?
(A) x=-1 (B) x=1
© x=0 (D) None of the above

10. If f(x) is continuous on [a, b], then which of the following is not true in general ?
b

(A) I f(x) dx = M(b —a) for some number A lying between the bounds of f(x)
a

b
(B) j f(x) dx = (b —a) f(c) for some number ¢ lying between a and b

a

b

I f(x)dx

a

<k|b-a| for some number k such that

©)

|f(x)|<k, Vx €[a, b]
b
(D) I f(x) dx =0if f(x)>0, Vx €[a, b]

a

11. Which of the following is true for the function
f(x) = 1, x rational :
= (), x irrational
in [a, b] ? ’
b
(A) [ fx)dx=0

a

b
(B) I f(x) dx =1

a
(C) f{(x)is not R-integrable over [a, b]
(D) None of the above

1
12.  What is the value of I|x|dx ?
!

@A) 1 B) -1 © 2 D) o
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3
13.  If [x] denotes the greatest integer function not greater than x, then I[x] dx =
0

(A) 0 B) 2 )3 D) 1

-y _
X2+y2
A) 0 B) 1 © 2 D) -1

4. Limg y) 50,0)

15. Iff(x,y)=2x*-3x% +y? then f(x, y) has :
(A) amaximum at (0, 0)
(B) aminimum at (0, 0)
(C) neither a maximum nor a minimum at (0, 0)
(D) none of the above properties

16. If I'(a) = I x*1 ¢ dx, then l"(%) =
0

W E o= © vz O J§

17.

~

What is the value of J j ¢* dxdy , where E is the triangle formed by the straight
E

linesy=x,y=0andx=17?

A) e—1 B) - oy At D) ——
(A) i ®) 3 © = O —
18. Ifa function f: |0, 1] > R is defined by f(x) = x?, then f'is :

(A) one-one (B) onto

(C) one-one and onto (D) many-one
19. If G={z € C, z" = 1}, then G is a multiplicative group which is :

(A) Abelian (B) non-abelian

(C) of prime order (D) without any subgroups

20. If the number of left cosets of a subgroup H of a group G with identity e,

then :
(A) H={c} B) H=G
(C) Hisnormalin G (D) G s simple
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21,

IfGisa group and f: G — G is defined by f(x) =x™ ax, v x € G for some fixed
element a € G, then fis :

(A) ahomomorphism on G (B) an isomorphism on G
(C) an automorphism on G (D) all the above
22. Which of the following is true for any two subrings S, and S, of aring R ?
(A) S,nS,=@ B) S;,nS,#d
(C) S,us,=R (D) S, cS,
23. Which of the following is both a prime and a maximal ideal in the ring of
intergers ?
A @ B) (© © @ D) as5)
24. If X is a finite dimensional vector space and X' its dual space, then :
(A) dim(X') <dim(X) (B) dim(X') > dim(X)
(C) dim(X') = dim(X) (D) dim(X) <dim(X")
25. If T is a linear transformation from the vector space X_. to the vector space Y,
then T is one-one if and only if :
A Tx)=0=>x=0 B) x=0=>Tx)=0
(C) Neither (A) nor (B) holds (D) None of the above holds
26. Which of the following is a point of discontinuity of the function :
f(0)=xsinl’ x#0
X
=0,x=07?
A x=0 B) x=1
) x=2 (D) None of the above
27. What is the valuc of the ‘c’ of the Lagrange’s Mean Value Theorem for the
function f(x) =2x*—7x+101in [2, 5] ?
A - B) c= C) c=2 D) c=o
(A) ©=7 ®) ©¢=35 © 7 D) 7
28. If f"(x) exists and is continuous, then f(x+h)+ f(:l —h)—2f(x) _
A) f(x) B) f(x)
© f"x) (D) None of the above
CLM-53699-B S
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29.

30.

31.

32,

33:

34.

35.

4

X

If u=lim,_,, —13——1, then :

(A) u=0 B) u=1
©) u=e (D) udoes not exist
: .. e’sinx-—x—x>
What is the value of lim, _,, 3 ?
X

1
© 3 D) 1

W (N

A 0 (B)

. . a.
The angle of intersection of the curvesr = a0 and r= 5 is equal to :

&y ¥ B) = o = D) —
2, .2
ou Ou
S X Y u 0w _
Ifu ( ety , then xax+’yay
: : |
(A) sin2u (B) sinu © 5 sin 2u (D) 5 sinu

The points of numerically maximum curvature on the curve y = log sin x are
given by :

. T
(A) x=+nn . (B) x=i(2n+1)§
© x=t7 D) x=+Ca+D)m

wheren=0,1,2,3 .............

Whicl:)h of the following pairs gives the modulus and amplitude of the complex
number :

l1—cos¢+ising¢?

in .7 ind,%_¢
(A) 251:2 > (B) 2s1r;)2 5 g

. 1t d T
© singg ©) sny'272

If cos 20 + i sin 20 = p, cos 2¢ + i sin 2¢ = q, then \/EJ'\/%:
(A) cos®—¢) (B) 2cos0-¢) (C) 2isin@—4) (D) isin0—9)
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36. The real and imaginary parts of Log(—i) are respectively :

(A) 1,—% B) 0,((4n—1)r
T T
© Lén-D © 0.¢n-17

37. What is the sum to n terms of the series

tan™ L] +tan~! 2 +tan™! 1 b naitonnie ?
! 7 13
B2 1 an+l
tan  —— t =
(A) n+l By, .18 n
-1 .=l D+ )
tan tan
© tan —— 1)
I
38. The coordinates of the foci and eccentricity of the ellipse %—+¥—6=1 are
respectively :
(A) (o,iﬁ),g ®) &7, 0)#
©  (7,0),47 D) (0,+v7),47

39. Which of the following is the equation of the normal to the rectangular hyperbola
x? —y? = a? at the point (a sec 0, b tan 0) ?
(A) xsecO—ytanO=atan 0 sec©
(B) xtan0+ysecO=atanO sec O
(C) xtan0+yscc0=2atan 0 sec O
(D) xsec0—ytan 6 =2atan 0 sec 0

40. What is the centre of the conic
36x2 +24xy +29y* —72x + 126y + 81 =0?
(A) 2,3 @) - (3.2) (€ 3,—2) D) 2,-3)

41. The image of the point (1, 3, 4) in the blane 2x—-y+z+3=0is:
@A) 2-1L1) @B (1,3,49 © 1,43 O (3,572

42. The distance of the centre of the sphere
X*+y2+2z2-2y—4z=11
from the yz-plane is :
A) 0 B) 1 {Cy 2 (D) 11

CLM-53699-B 7
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43. The semi-vertical angle of a right circular cone having 3 mutually perpendicular

generators is :

1 1

4 4 1
@ T ® w2 O w5 @ =g

44. The locus of the tangents to a sphere which are parallel to a given line is :
(A) asphere (B) acone (C) acylinder (D) acircle

45. Which of the following is the condition for the plane Ix + my + nz = p to touch
the conicoid ax? + by? + ¢cz?=1?

(A) aP+bm?+cn?=p? (B) af+bm?+cn?= p
2 2 2
(© al+bm+cn=p (D) £a-+mT+nT=p2

X
d
46. What is the value of I = ); ?
T (x+1)
ex ex
A +cC B +C
A 1y ®
) .
© +c (D) None of the above
x+1
47. Which of the following is the value of _[ sin® xdx ?
0

i ooty &

@) 3 ®) 13

o B Sl

© 3 . ®

[ sintat
48. Find the value of lim,_,, _g__z__.
‘ X
(A) sinx (B) cosx
1
() 3 (D) None of the above
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49.

50.

51

52.

If 5=i+j+f(,6=§—j+lAcandE=i+3-l~c, then a.bxcanddx(bxc)are
respectively equal to :
(A) 4,-2j+2k B) 4,2i-2k

(C) 4,2i-2j (D) 4,2j-2k
The pair giving the degree and order of the differential equation
2 3 2 2
1 + (d_y) = d_y. %
= 2| s
@A) G2 B 22 © @3) D) G,3)

Which of the following is the general solution of the differential equation

(1+x2)g%+y=et’$‘"_IX ?
1 _ian™ A 1 . L
(A) y=5e N (B) y=_2_etan X 4 o-tan” x
© y=~;—ezm4x+ce—2m_l" (D) y=_12_e—2tan"x+ceztan"x

2

d
The general solution of the differential equation Ex—}z: - 2&}: +y=x*

3x .
€ 1S ¢

3x
(A) y=(c;+cyx)e” +eT(2x2 —4x+3)

B) y=(c,+tcx)e
(C) y=(c,tecx+ex)e

e3x

2
-X+2
Rk Ll

D) y= (C] + CzX) e+

2
d d
53. The general solution of the differential equation x—L+ (l) -y=0is:

dx \dx
1
(A) y=cx+¢? (B) Y=CX—;§
) xy=c (D) None of the above
54. If Ais a skew-symmetric matrix of order n, then :
(A) |Al=n : B) [Al=1
© |A|I=0 (D) None of the above
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56.

37.

58.

59.

60.

CLM-53699-B 10

A+A’ | A-A’

If A’ is the transpose of a square matrix A and P = 5 Q= 5
(A) P is symmetric, Q is skew-symmetric
(B) P and Q are both symmetric
(C) Qs symmetric, P is skew-symmetric
(D) Neither P nor Q is symmetric
56 7 A 6 7 1 18 21
If A={4 3 2 |,B={4 p 2| and A+2B={12 5 6
1 8 -9 1 8 v 3. 24 5
A, p,v)=
(A) (—2! la 7) (B) (_l’ _2, 7)
© @,-1,7 D) 71,2
If A is a square matrix of order 3 such that |A|=k, then|2 A |=
(A) 2k (B) 4k
(C) 6k . (D) 8k
2 -1 1
If A=| -1 2 -1 |, for what value of m and n is the characteristic
1 -1 2

X +mx’+nx+4=0
the characteristic equation of A ?

(A) m=-6,n=9 B) m=6,n=-9
(C) m=9,n=6 D) m=-9,n=6
2 3 -1 -1
1 -1 -2 -4
. . s ?
What is the rank of thc matrix A 5 1 3 —9|°
6 3 0 -7
A 4 B) 3 ©) 2 D) 1

The vectors [23 -1 1], [1 -1 2 4], [3 13 —2]and [630-7]:
(A) are linearly independent
(B) are lineérly dependent
(C) form a basis for the vector space of all row matrices of order 4
(D) satisfy none of the above properties




2012

1. Which of the following are respectively the infimum and supremum of the set
{tg—, ne N} 9
n
(A) O’ 1 (B) '_1’ 1
C ‘ 1 L 1 1
( ) 1 2 (D) 2 3
2. Which of the following is the value of lim a wherea =1+ (-1)",ne N?

A 0 @) 1
© -1 o 2

3.  Forwhat value of S_isthe sequence {S } convergent?

S ~1+l+l+ +~1—
D) S, Attt .

4.  Theimage ofaclosed interval under a continuous function s :
(A) aclosedinterval B) an open interval

(C) asemi-open interval (D)  asemi-closed interval

5. The upper and lower Riemann integrals of the functic . f(x) =0, x rational
=1, X irrational
on any interval [a, b] are respectively equal to :
(A) 0,b-a B) a,b
(C) b—ab+a M) b-a0

CZB-29327(B)
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1
6. Whatis the value of the R-intergral I |x]dx 9
1

A) 0 ®)

©) 1 (D)

7. Which of the following is not true for the function
f(x) =1, x rational
= 1, x irrational
defined on [a, b] ?

(A) J'bf(x) dx =a - b

a

(B) jgf(x) dx =b-a

(C) f(x)isR-integrable over [a, b]
(D) f(x)is not R-integrable over [a, b]

8. Ifafunction f(x) has an infinite number of discontinuities in fa, b] then:

(A) f(x)is not R-integrable over [a, b]
(B) f(x)isR-integrable over [a, b]

(C) f(x) may or may not be R-integrable over fa,b]

() None ofthe above holds

_|Yy-x)1+x i £ )
9. Iff(x,y) [y N xj[l " y]’ then (xl’lg_)(o,ogx,y) :

A =0 ®)

€ =-1 O)
10. Forthe function:

o2 2
fxy) = 2BV (6 )2 00,0
2,y
=0, (x,y)=(0,0)
(A)  fxy=fyx ®)
(C) fxyand fyx do not exist D)

CZB-29327(B) 3

=1

Does not exist

fxy #fyx
None of the above holds
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1.

12.

13.

14.

15.

16.

17.

The value of [[(x + y)dx dy where A= {(x,y),0<x<1,0<y<1}is:
A

VY @ 1
1

© 3 O 2

Ifx=rsi,n(%)cos¢,y:rsinE)sin(’[),z:rcos(),then

0(x,y,z) _

0 (r,0,0)

(A) rsin® (B) rcosH
(C) r’sin (D) r*cos®

IfinagroupGa'=a, vV aeG, thenGis:
(A) finite (B) infinite
(C) abelian (D)  non-abelian

The intersection of two subgroups of finite index is :

(A) empty (B)  offiniteindex
(C) normal (D)  noneofthe above
: . U € . .
If G is a group with center Z(G) and if 7G) iscyclic, then Gis:
(A) finite (B)  infimte
(C) abelian (D)  non-abelian

The converse of Lagrange’s theorem is true for :
(A) finite groups " (B)  abelian groups
(C) non-abelian groups (D)  cyclic groups

Inthering {a+ bi; a, b integers} withrespectto usual addition and multiplication, the

number of unitsis :
A 1 B)
€ 3 D)

CZB-29327(B) 4



18.

19.

20.

21.

22.

IfR is a commutative ring with unity having no nontrivial ideals, then R is :
(A) adivisionring (B)  anintegral domain
(C) afield (D)  none ofthe above

Which of the following is a subspace of the vector space of complex numbers over
the field of real numbers ?

(A) . the setof integers

(B) the setof natural numbers

(C) theset of real numbers

(D)  theset of irrational numbers

The dimension of the vector space of complex numbers over the real field is :
(4) 1 ® 2
© 3 D) 4

The function f(x) is defined by

f(x) = |_x_;4], X #4
x—4
=0,x=4
what 1s the value of lim4 f(x) ?
(GVIRY ® 1
<) -1 (D)  Itdoesnotexist
Iff(x)=S22% Lo
X
=], x=0,
then f(x) has :

(A) aremovable discontinuity at x =0

(B) adiscontinuity of the first kind x = 0

(C) adiscontinuity of the second kind at x =0
(D) noneofthe above properties

CZB-29327(B) 5 [Turn over



23. Which of the following is the value of the ‘C’ of the Lagrange’s Mean Value Theorem

for the function f(x) =log x on [-;- , 2] ?

2
(A) 3log2 B) 3log?2
3 3
© log?2 D) 4log?2
24, Iff(x)=0,x<0
=x,x>0,
Thenf(x)is:
(A) continuous and differentiable atx = 0
(B) differentiable but not continuous at x = 0
(C) continuous but not differentiable at x = 0
(D) neither continuous nor differentiable at x =0
25. Which of the following is the value of lim (—15 - — 12 j ?
x>0 X sin” X
oL 1
@ 3 ® 5
o L 1
© -3 © -

26. The polar subtangent for the parabola 2 _ 1 — cos isequal to :

0 0
(A) acosec 5 (B) 2acosec 5
(C) acosecHd ' (D) 2acosecH

27. The radius of curvature at any point of the curve
x=a(0—sin0), y=a(l —cos )

isequal to:
. 6 :
(A) asin 5 B) 4asin®
. 0
© 4as1n5 (D) 4acos0

CZB-29327(B) 6



28.  What type of a double point is the ori ginon the curve a%y? = a2x? — 4x3 9
(A) anode B) acusp
(C)  aconjugate point (D)  none ofthe above

29. Forany two complex numbers z,andz, |z, +z 2+ |z, ~z,~ Az +z,) =
A) o (B)
(C) .IZI‘Z + lzzlz (D) [21]2 - '22,2

V3 +i )
30. Whatis the value of J%l)

?
(—1+i\/§)6
I .3 1 .43
N osiy O iy
1 3 1 .3
© 3ty ® %

31. What s the real part of Sin-! (cosB+isin0)?
(A) sin*'( sin&) (B) cos_'(,/cose)
(®) Sin—l( cose) D)  cos™ (,/sine)

+bi
32. log[: b,lj=:
—-bi

Ay Zi _ B) itan_’(k)
2 a
.. b ' . afb
(C) Z2itan (;J (D) itanh (a)

33. Theliney=mx +cisanormal to the parabola y? = 4ax for all values of m if :

(A) c=am+% (B) c?=a?+m?

D) ¢ =2am-am?

CZB-29327(B) 7 [Turn over
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34. The eccentricity and the distance between the foci of the ellipse 3x2 +4y? = 12 are

respectively equal to :
A) 2and L L d2
(A) 2and 2 ®) 7 an
1 1
(©) 7 and3 D) 1 and 4

3

35. The equation of the diameter which is conjugate to the diameter x = 2y of the hyperbola
16x2—-9y?=1441s:

(A) y=2x B) 16x=9y‘
(C) 32x=9y , (D) 9x=16y

36. The equation of a straight line through the point (3, 1,—6) and parallel to each of the
planesx+y+22~4=0and2x—3y+z+5=0is:

A x-3 y-1 _z+6
() 1 1 2

x-3 y-1_z+6
®) 2 -3 1

C x-3 y-1_12z+6
© 3 7 -5

x-3 y-1_z+6
D) 7 3 -5

37. Thespheresa(x? +y?+2z2) +2Ix +2my + 2nz+p=0and b(x>+y?+z?) =k’ will cut

orthogonally if : ,
(A) P+ m?+n’=p B) al>+bm?+pn*=0
(€) ak*=bp © a+b=p

38. The general equation of a cone which passes through the axes is :
(A) ax’+by’+cz’=0 B) ax’+by’t+cz’=
(C) fyz+gzx+hxy=0 (D) fyz+gzx+hxy=1

CZB-29327(B) "



39. Thelocusof the points of intersection of three mutually perpendicular tangent planes
to the central conicoid ax? + by? + cz2=1 isa :

(A) circle (B)  sphere
(C) cone (D)  cylinder

40.  The number of normals that can be drawn to the conicoid ax? + by? + ¢z? =1 from

a given point in general is :
(A) six B) five
(C) three D) two

b
1
41. Whatis the value off ogX dx 2
a X
b
A) 2log ( j log (ab) B) 2 log(

() % log (SJ log(ab) D) 5 log (b) log(ab)

af1-x?
42.  Which of the following is the value of the integral Icos : [ 1 ‘(2 ] dx ?
+ X

(A) 2xtan'x—log (1 +x2)+c
B) 2xtan'x+log(1+x2)+c

) x tan™' x —é—log(l + x2)+ c

(D) Xtan™'x + % log(l + x2)+ c

43. Forany three vectors i, B, C, what is the value of
Ex(Bx E)+Bx(€x5)+6x(ﬁx6)?
A) 3 B)
(C) a+b+¢ D 0

(]
(o}
X
(e]]

CZB-29327(B)
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44,

45.

46.

47.

48.

Vi =

oL 2
G ® 7
< 2y o ¥
Which of the following is the solution of the differential equation
dy : 2x
— +3y=¢€¢" 7
dx y !
2 1 2x -3x
(A) y=@x+o)e ®) y=gerce
2 1 -3x 2x
(C) y=cx+2* D) y=—5—e + ce

For what value of ‘a’ and b’ is the function a e particular integral of the differential
equation

2

Y Y sy =112 2

dx dx

A) a=2,b=1 B) a=6b=-1
(€ a=-4,b=2 ® a=1b=2

Which of the following is the value of — (sin 2x) ?
D +4
A lx sin 2x ~lx sin 2x
(A) X ® -
1 1
©) VR cos2x D) 2 cos 2x

Which of the following is the complete primitive of the differential equation

p*+p—6=0, where ngl ?

dx
(A) (y-2x-c)(y+3x-¢)=0
B) (y-2x—c)(y+3x-c)
©) (-3x-c)(y+t2x-c)=0
D) (y-3x-¢)(y+2x—-¢)=0

CZB-29327(B) 10



49,

50.

51.

52.

53.

54.

IfD=diag (a,, o S ,0,) is a diagonal matrix of order n, then DP =
(A) diag (o, Lo SN Q)

(B) diag (pot,, pat,, ... > pa )
(C) diag (o, +p,a, +p, ... , 0 +p)
(D) diag (ap, ar, ... s O, F)

If A isa Skew-Hermitian matrix then the diagonal elements of A are all :

(A) ‘zeros (B)  purely imaginary
(C) zerosorreal (D) zerosorpurely imaginary

If X and Y are inversible matrices of the same order, then XY is inversible if and

onlyif’
A) X=Y B) X2=Y?
©€) XY=YX D) X+Y2=0

How many square matrices A and B are there such that AB — BA=1?
(A) finite (B) infinite
(C) finite orinfinite D)  none

For what values of o nd B is the equation A’ — 6A2 + A — B =0, the characteristics

1 25
equationof the matrix |9 2 42
0 0 3
A a=6p=11 B) a=11,=6
©€) a=3,p=5 D) a=2,p=3
1 0 0 4
Whatis the rank ofthe matrix [0 1 5 62
1 3 2 1
A) 4 B 3
<€ 2 O 1

CZB-29327(B) 11
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55.

56.

57.

59.

60.

IfAisa4 x 5 matrix with rank 3, then the number of linearly independent solutions of
the equationAX =01is:

(A) 4 ®) 3

€ 2 O) 1
IfC,C,, ... C_arethe linearly dependent columns ofam x nmatrix Aofrankr,
then:

(A) r<n B) r>n

(C) r=n (D)  None of the above holds
Ifa,a,,...,a are the roots of the equation x" + nax —b =0, then

(a,—a,)(a —3) ... (a,—a)=

(A) na (B) nal"*l

€) (n-Da (D) n(a™' +a)

If the roots of the equation x* — px*+ gx ~r =0 are in H.P,, then the mean root is

equal to:
@ * ® 3
q p
i %
© 5 O =

Which of the following is the equation whose roots are the cubes of the roots of the
equation x> +3x2+2=07
(A) y3+33y2+12y+8=0 B) y3+12y2+33y+8:0
(C) y+8y?+12y+33=0 D) y +33y*+8y+12=0

What is the minimum number of imaginary roots which the equation

2x7 — x* + 4x* — 5 = 0 can possess ?
(a) 2 ® 3
<€ 4 O 5

CZB-29327(B) 12



Mathematics - 2010

M. Sc. Mathematics
Which of the following is true ?
I. Asx— 0,theinfinitesimal log (1+ x) is of higher order than the infinitesimal x

II. Asx— 0,theinfinitesimal \/x(1-x) isoflower order than the infinitesimal x

(a) lonly (b) Ionly
(¢) Bothlandll (d) Noneoftheabove

In the Lagrange's Mean Value theorem, what is the value of Cif f(x) = x* - 3x* +2x,

a=0andb=%?
,'{ \/Sl-
N i
a) == b) l+—
(@) 3 L 6
V21 -
(© 1- i (d) Noncoftheabove
3. Whatisthe coefticient of x* in the power series expansion of the function Sin 'x !
1 b |
@ 3 ® 3
] ~
© 3 (d) Noncofthcabove
4. Whichofthe following s the value of the limit
lim(Btanx—=3x ',""_°'."; sinx) o
o
(a) Non-existent (b) z

(d) Noncofthe above

Al

(©)
5. IfPisthe radius of curvature at any point P on the parabola y* = 8x and S is its focus,

then what is the value of sP)

1 1

(a) Y (b) 3
() 4 d 2
2

ELW-6746



6.  Consider the curve y* = (x — a) (x = b) (x —¢), 0 <a <b < ¢. Then which of the
following is true ?
1. The curve has no double points
II. A partofthe curve lies to the left of the linex=a
(a) None (b) Bothlandll
(c) Tonly (d) Tonly

7. IfZ, and Z, are two complex numbers such that |Z |* +|Z, = 5, then what is the
value of 3f{1Z, + 22, [* +|2Z, - Z, "} ?
(a) Itcannotbe determined by the given information

®) o

() 4
@ 5

8. Ifsinc+sinf+siny=0=cos o+ cos f +cosy, then which of the following is the
value of M + N where M = sin (a + B) + sin (B + y) + sin (y + «) and

cos3a +cos3p +cosdy

N=
cos(ce+PB+y)
(@ 3 (®) 1
(c) O (d) None of the above

9. Which of the following statements is true :
. The sum of the r" powers of the n™ roots of unity vanishes if ris a multiple of n
II. The product of the n* roots of unity is (~1)n™*
(a) Ionly (b) Tlonly
(¢) Bothlandll (d) None ofthe above

10. For what value of y (0), -§<9<%, log (1 +¢2)—if =1y (0)?

(a) log(2cosB) (b) i0
(c) log(2sin@)+i0 (d) Noneofthe abéve

11.  Whatis the value of !an"l+2tan"-;-+xan"% ?

@ = ®» =

(©) (d) None ofthe above

A

ELW-6746 3 |Turn Over



12!

14,

15.

17.

An equilateral triangle is inscribed in the parabola y? = 2x, one of whose vertex is the
vertex of the parabola. If a is the length of its sides, what is the value ofa ?

@ 43 ®) 243
© 3 (d) Noneofthe above

If e is the eccentricity and / is the length of the latus rectum of the ellipse
Ox? +25y? =225, what is the value of the pair (e, [ ) ?

o (33 o (35
© (33 o (33

Which of the following is the equation of the hyperbola whose directrix is 2x +y= 1,
focus (1, 1) and eccentricity 3 ?

(a) xX*+y-2x-2y-4=0

(b) Sx*+ 5y’ +d4x-2y—-1=0

(€ 7x*+2y —12xy—10x+8y+5=0

(d) 7x*-2y'+12xy—-2x+4y-7=0

For which of the following values of the pair (c, B), ax + By — 3z =5 represents the
equation of the planc passing through the points (1,2, 1) and (-2, 2,-1)?

(@ (3,2 ® (2,3)

© (3,1 (d) Noneofthe above

If the axes are rectangular and O is the origin, what is the equation of the plane
through the point P (2, 3, 1) at right angles to OP ?

(a) 3x+2y-z=11 (b) 3x-2y+4z+4=0
(© 2x+3y-z=14 (d) Noneofthe above
For which of the following values of the pair (o, ), 3—;—3 = YTH - 3;—” is the
; 3 ;X ¥=2 2=3
equation of the perpendicular from (3,—1, 11) to the line ™8 T A ?
@@ (1,-6) (b (6,-1)
(© (4,5 (d) None of the above

ELW-6746 4



18.

19.

20.

21,

What is the radius of the circular section of the sphere X + y?* + z* =41 by the plane
2x+3y+2=514 ?

(@ Va1 ®) 5
© s @ 4

Ifa” + b + ¢ = 0, what is the angle between the lines of intersection given by
x+y+z=0and the coneayz + bzx + cxy=07?

(@) (b)

ST
w A

© (d) Noneof the above

oA

What are the equations of the tangent planes of the conicoid 2x* — 6y* + 32* =5,
which pass through the linex +9y-32=0,3x -3y +6z-5=07?

(@) 4x-6y+z=5and4x-9y+2z=35

(b) 4x+6y-3z=5andSx+15y-z=5

(¢) 4x+6y+3z=5and2x—12y+9z=35

(d) Noneoftheabove

! 2
What is the value of the integral _{(: ; :, }dx ?
0
@ 3 ®) 3+
(c) %‘1 (d) None ofthe above

%
22. Whichof the following is the value of the integral fsin’ xdx ?
]

2 8
(a) 3 ® 3
10
(c) T (d) None ofthe above

ELW-6746 5
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FUx
23. isth i 4 e
3. Whatis the value of the integral ! 4 T
1

(@ 0 ® 3
(d) Noneoftheabove

(© 2

24. Whatisthe entirelength of the asteroid x° +y =4b 2
() 12b

(a) 6b
(c) 24b (d) 48b
25. Three vectors =12 +4]+3k,b=8i —12] -9k and ¢ =33i —4] - 24k define a
parallclopiped. What s its volume ?
(a) 3696 () 5915
(d) Noneoftheabove

(c) 9061
26. Ifd,b,éand a', bl,c' formareciprocal system ofvectors, then which of the following

Sx;'q-faxgiﬂixc—:;:o

istrue?
L aa+bb +cc =1 IL
(a) BothlandlIl (b) Tlonly
(¢) IMonly (d) Noneofthe above

27. Thedifferential equation (1+xz)(g—)l-)-4x2 cos® y+xsin2y =0 canbereduced to
X

the linear form by the transformation z =
(a) 1+x (b) cos’y
(©) sin’y (d) tany

}(x’ +1) where p=d 9
dx

£ 1
28. Whatis the value of [ D=3
®) —Ox!-4x+5)
27

(a) 4(x*+3)
(d) Noneoftheabove

(©) 2—17-(3x’ -x+2)

ELW-6746



29.

30.

31,

32.

33

34,

Which of the following is the solution of the differential equation

2 3
ﬂ.,.be;(ﬂJ =09

dx?  dx  ldx
(@ y=x*+Cx+C, (b) Sin(C,-y)=Cye*
() sin(y+C)=Cx (d) None ofthe above

For what value of the pair («, 8) Lagendre polynomial P, (x) = -:E(ax" -30x* + B) ?

@ G,1) b  (25,3)
() (35,3) (d)  Noneofthe above

Let Qbea skew - symmetric matrix of order 3. For which of the following values of
n, the matrix Q" is a symmetric matrix of order 3 :

(@ 6 (b 7
() 9 (d) Noneoftheabove
2 4 3 2 4 -6
LetP=|0 2 0|and Q=| 0 « P |.Forwhichofthe following values of
2 31 4 -4 4 4
the pair (o, B), Q=(adj P) ?
(@ 4,4 b (4,4)
(© 0-4 (d (4,0

1 1 3
What is the rank of the matrix P*, where P=| § 2 6 |?

2 -1 3
(@ 3 ®) 2
() 1 (d o

Let P=[p, ] bea square matrix of order n > 2. Then which of the following is true ?
I.  adj (kP)=k (adj P), where k is a scalar
IL |adj P|= [P/, if [P| = 0

(a) Ionly (b) Ionly

(c) BothlandII (d) Noneoftheabove

ELW-6746 7 [Turn Over



35.

36.

37.

38.

41.

6 2 10
For what value of A, the column vectors X, =| 5|, X, =| & |, X, =| 11| arelinearly

4 -1 2
dependent ?
(@ -1 ® 1
(c) 3 (d) Noneoftheabove

How many linearly independent solutions does the equation 6x — Sy + 4z~ 31 =21
have?

(a) Three (b) Two
(¢) One (d) Nonecoftheabove

For what value of p, the polynomial 2x*~ 7x* + p’x + 15 is divisible by x~3?

(a) =2 ®) =14
(© 3 (d) Noneoftheabove

For which of the following values of k, the equation x* - 9x* + 24x + k=0, has a
multiple root?

(@ -8 (b) -16

(c) 32 (d) Noncoftheabove

The equation x*—nx +n - 1 =0,n 22, is satisfied by x = 1. What is the multiplicity
ofthisroot ?

(a) morethan3 M) 3

© 2 (d) 1

How many roots does the equation Z* ~ 27* + 372 —~4Z + 5= 0 have in the circle

Zis1?

(a) None (b) One
(¢) Two (d) Four
Which of the following are true ?

I.  Every finite set of numbers is bounded
II. Theset N of natural numbers is bounded above but not bounded below
I1I. The set Q of rational numbers is not bounded

(a) AllL1land 11 (b) landIlonly

(¢) IlandIllonly (d) landlonly

ELW-6746 8



42.

43,

44,

45.

46.

47.

Which of the following statements is true ?

1 o s
L 'I'heset{;;ﬂﬂsz»l --------- }hasnolimltpOmt.

II. Every pointof the set Z of all integers is a limit point of Z.

(a) BothlandIl (b) lonly
(c) Tonly (d) Noneofthe above
1 T 1

The sequence {b_} where b, == 1+22 4300 .....; +0’ | converges to :

(@ 0 (b) 1

(c) e (d) Noneofthe above
Which of the following is true ?

o R 1 .

I.  Theseries ; o7 g 1S convergent,

= 1 g
II. Theseries Z‘, YT is divergent.

(a) None (b) BothlandIl
(c) Tonly (d) Monly

Ifa function f is derivable on a closed interval [a, b] with ' (a) # f'(b) and if kis a
number lying between f'(a) and f'(b) then there exist at least on point C between a
and b such that :

(@ f(C)=k b f'k)=C

() f'(C)=k (d) Noncofthe above

What is the value of the integral [:x[x] dx, where [x] is the largest integer less or

equaltox ?
3 7
@ 3 ® 3
(c) % (d) Noneofthe above
seriay
What is the value of the simultaneous limit ~ 1im w ?
(xy)>2)) tan™ (3xy — 6)
(@ 0 ) 1
1 1
© 3 @ 3

ELW-6746 9
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48.

49,

50.

5

52.

If V is a function of two variables x and y then for what value of the pair (a, B),

v v 8V _ @V 8V )
3"—,+~a?-—3r—z-=a—a—),—+ﬁgwhcrex=rcosﬁandy=rsm9:

o o (3

1
© (l;) (d) Noncoftheabove

If xyz=4 (x +y + z), what is the minimum value of yz + zx + xy ?
(@ 0 ®) 18
() 36 (d) Noncoftheabove

Which of the following is the value of the double integral ”Jx’ +y dxdy where
E

E is the region in the Xy - plane bounded by x2+ y* =4 and x* +y* =9 ?

38
@ 5 ®) sn
l4n
() % (d) Noneoftheabove

Whatis the value of the triple integral ”’Lm dxdydz where E is adomain bounded
byx=0,y=0,z=0andx+y+z=1?
1 1
@ 3 ® =

1 1
o i I —

Which of the following is true on Z, the set of all integers ?

I. Thebinary operation * on Z defined by a * b=a? + b? is commutative as well
associative.

1I. Thebinary operation * onZ given by a * b =2a+ b is neither commutative nor
associative.
(a) BothlandII () lonly
(¢) Tonly (d) Noneofthe above

ELW-6746 10



53.

54.

35;

56.

57.

58.

Which of the following sets together with the respective binary operations defined on
them are groups ?

I. Theset G= {2" n e Z} with the operation of ordinary multiplication.
II. Theset Q ofall rationals with the operation * definedbya*b=a+b+ab, a,

binQ.
(a) BothlandII (b) lonly
(¢) [only (d) None ofthe above

Ifaisa generator of a cyclic group G of order 8, and if o= order of a* and B = order

of a%, then the pair (o, B) =
(@ 2 b) (4,8)
© &8 @ (8,4)

Which of the following statements is true ?

I.  Ifpisthesmallest prime factor of the order of a finite group G then any subgroup
of index p is not always a normal subgroup.

II. A finite group G of even order has no element of order 2.
(a) None (b) Tonly
(¢) Ionly (d) BothlandIl

Consider thering X = {0, 1,2, 3,4, 5, 6, 7} under the addition and multiplication
modulo 8, Which of the following is a unit of the ring X ?

(@ 2 ® 3

) 4 (d) Noneoftheabove

Which of the following statements is true ?
I Amatrixring F_ over a field F is not always a simple ring,
II. Adivisionringisasimplering.
(@) BothlIandll (b) Tonly
(c) lonly (d) Noneoftheabove

Let V be a vector space of all functions from R to R, If V, is the subset of even
functions and V, the subset of odd functions then :

(@) V,and V,arenot sub - spaces of V

(b) V,and V, are sub - spaces of V

(¢) V,isasub -spaceofVbutV, isnotasubspace of V
(d) V,isasubspaceof VbutV, isnotasubspace of V

ELW-6746 11 [Turn Over



59.

60.

Let V= {(a,b):a,b € R}. Let the operations of addition and scalar multiplication
be givenby :
I. (ab)+(c,d)=(0,b+d)andk (a, b) = (0, kb)
II. (a,b)+(c,d)=(a+c,b+d)andk (a, b) = (Kka, kib).
Then V is a vector space under the operations defined by :
(a) [lonly (b) Ionly
(¢) Bothlandll (d) None of the above

The set W of all triads defined by W= {(x +v, 3y, 2x - ¥): X, ¥y € R} isa subspace
of V(R). Whatis the dimension of W ?

(@ 2 () 3
() 1 (d) None of the above

ELW-6746 12



MATHEMATICS

For what value of the constant %, the infinitesimals ¥° — 1 and k(x — 1), as
x —» 1, are equivalent ?

{a) Zero

b 1

© 3

@ 5

Let f) = ,; when z # 0
=0 when x = 0

and let

P |
8x) = xsm; when x = 0

=0 when x = 0,
then which of the following is true ?

(a) flx) and g(x} are both continuous at x = 0

(b) fix) is not continuous at x = 0, but g{x) is continuous at x = ¢

Math.

(©) Ax) and g(x) are both discontinuous at x = 0
(d) None of the above
What is the coefficient of x? in the power series expansion of the function :

1
log[1+x)3 for -1 < x<17?
1-x
2
(&) 9
1
(b) 3
© 2

{d) Nqne of the above

1 P.T.O.



Math,

Which of the following is the value of the limit

1l.a
tanx —x + Zx
3

@ O
(b) %
() % :
(@ %

For which of the following functions :

2
M  FfD=1-(x-1D2 on [0, 2] and

I} f@y=@+1%(x~-2) on [-1, 2},
Rolle’s theorem is wvalid ?

(a)  For both (I) and (i)

)  For () only

(¢ For (IT) only

(d) None of the above

What is the curvature of the parabola ¥% = 2px at the point (

1
(@) 242 p
b J2p?
3
© 2p

(d) None of the above

P
2’ P

)



7. For which of the following values of the pair {(k, m), the straight line k2x + m
is an obliqgue asymptote to the curve :

- % 4+2¢-1 9
X
@ (1,0
b {1, 2
© (2,2
(d) None of the above
@ +5? 2
=P
8 Wy F e

then what is the value of P ?

&) O

b) 4

(c) 2

(d) None of the above

2r ., 2n . ooy
9. If @ = cos 2=+ 8in ==, then which of the following is the value of (1 + w)? ?

Q) -1

() 1

@ i

(d} None of the above
10.  For what value of the pair (a, B),

cos 40 — 8 cos9 = o cos™ + B ?

a} (1, 1)
by (6, 0
© G0
@ 81

Math. 3 P.T.O.




i1, If log (2) denotes the principal value of log(2) and n is an integer, then :
log(~7) — log 7 =
{a) 2n=n
(b) nni
¢ @n+1)in
{d) None of the above

1 3
12. IFC +iS = ¢%2sin0) 2 (sin 6 - icos b) 2 then which of the following is

the value of S ?

sin [0 + ?l}
(a) _._.L

,}2 sin 0

sin(§+fj
O Aot/
J2sin B

© —l—cos [E s 5]
J2 2 4
(d) None of the above

13.  Which of the following is the equation of the chord of the parabola y* = 8x
which is bisected at the point (2, -3} ?

{(a) 3x+4y+6=0
M) 4x -3y -17=90
(©0 4x -3y +31=0

(d) 4¢ + 3y + 1 = 0
Math. 4




14,

15.

16.

What is the pole of the line 2x + y — 1 = 0 with respect to the ellipse

(@) (6, 2)

b)) (18, 9

©  (2V3,V2)

{d) None of the above

Let P(x, y} be a point on the hyperbola

g9 2
-4
If PS and PS’ are focal distances of P(x, ), then |PS’" - PS| =
(a) 8
b 6
© 4

(d) None of the above

What is the length of the semi-major axis of the ellipse

36x% + 24xy + 29y% ~ 72x + 126y + 81 =0

given that the centre is the point (2, —3) and the semi-axes of the ellipse

are connected by the equation

[l_L)(E_L]
5 r2)l180 2

&) 9
b} 3
{c0 2

{d) None of the above

P.T.O.



17.  Which of the following is the equation of the plane which meets the coordinate
axes in P, Q. R such that the centroid of the APQR is the point (}, m, n) ?

+=—+—=—=3

(a}

5
{

S [«
=N Y

b)) Ix+my+nz=3

© Ix+my+nz=1

(d) None of the above

18. Which of the following is the condition that the two spheres :

2+ y2+2%+ 2ux + 20y + 2unz + dy =0

and
x? + 3% + 2% + 2uox + 20y + 2wz + dy = 0

be orthogonal ?

(a)  wyu, + vyt Wy = d,dy

_ aidy

d)  wu, T vu,tww, = 5
dl + d2
©  wuy ¥t vyt ww, = T o

{d) None of the above

19.  What is the general equation of the cone of second degree which passes through
the axes ?

@ fa? + gyt + h2?
®) frzet gex +hay =0
© ax? + by + c2% = fyz + gzx + hxy

({d) None of the above

I

0

Math. 6



90. Which of the following is the equation of the plane which cuts the conicoid
x2 + 492 — 522 = 1 in a conic whose centre is at the point (2, 8, 4) 7

(a) x+dy—5Hz2+4=20
o) B3x+5y-4z2-5=0
(c) x+4dy+22-22=0
(d) x+ 6y —10z+20=90

91. What is the value of the integral

."1 xdx o
0 J1-a«t
K
(a) 2
® 7
3
© b

(@ None of the above
92, For which of the following values of &(x),

Ixmcosnxdx+—’£(—n-‘-;—2jxm—2eosrwdx
n

m-1
X x
= zﬂ)wherem>2.n‘_>_1?
n

(@) (msin nx + n cos nx)

(b} 7 cosnx — msinnx

(© mxcos nx + n{n — 1) sin nx
(d mcos nx. t nx sin nx

Math. 7 B.T.O.



23. Given that

'[1 log(1+x)dx=£2r
x 12°

What is the value of the integral

Llogx
l+x
® —-’1%
o L
(© i‘%

(d) None of the above
24. For what value of #(x),

fﬂx} dx

gives the length of the arc for the curve y = f(x) between two points whose
abscissa are a and & where f(x) is continuous and single valued in the range
(a, &) ?

3
@ {1+ @7)2

1
®)  (fx)+ )2

/2
@ fLerer)

(d None of the above

Math. 8




25.

26,

The necessary and sufficient condition for a vector function ?(t) to have constant
direction is :

af |
(@ f+ tx " =0
(b af .
) fxdt“O
af _
© f 0

(&) None of the above

If ? and ; are continuously differentiable vector point functions, then :
- - — - - -

curl (fx@)+(f . Vg-(g.Vf =
- P —

@ fdivg-gdiv f

(b} }"xcurlg+curl ?xg

—

{© f-curlz—;'curl-f"
(d None of the above
Which of the following is the integrating factor of the differential equation :

(1+x)%~xy=l—x?

TR

(@) e
b e
©f —=x+el*>

@ 51 + x)

g9 P.T.O.



28.

29,

30,

What is the value of

1 %o
o N xew !
[D —5D+6]

® e(6x - 5)

e, 2
(b) ?(5;:: +8x+1)

© %(2.1: +3)

{d} None of the above

Which of the following transformations reduce the differential equation :

xp2 -2yp+x+ 2yl=0, where p =%,
to Clairaut's form ?
(a) x%=y, y2-p
®) xZ=u, y o x=v
&} x+y=u, ay=v
{d} None of the above

If P,(x) denote Legendre’s polynomials for different values of positive integer
n, then for what value of w(n) :

F,, 100} = B, _ (%) = y(n) B, (x) ?

{a) 2n
® n+1
© 2n+1

{d) None of the above

10




31.

32.

33.

Math.

1 1 3
G=10 1 -1
2 0 -4

If H = adjoint of G, what is :
[H];; + {H]3, equal to ?

{(a) -8
by 12
{c¢ -=12

{d) None of the above

Let Q be a skew-symmetric matrix of order three, then which of the following
is always true ?

(a) Q% and Q3 are both skew-symmetric matrices

(b) Q? and Q° are both symmetric matrices i

(©® Q2 is a skew-symmetric matrix but Q% is a symmetric matrix

{d) Q?is a symmetric matrix but Q3 is a skew-symmetric matrix

Let

2 3 4 1 3 0
G=|1 2 3f and H=[-1 2 1
-1 1 2 0 0 2

then what is the trace GH ?

(a) 30
&y 11
© 13

{d) None of the above

11 P.T.O.



For what value of B,
A2 - 122+ BA-32=0
is the characteristic equation of the matrix

6 -2 2
-2 3 -1f?
2 -1 3

(a) 36

() 46

© 38

(d None of the above
How many linearly independent solutions does the equation
' 7x + 8y - 112+ 14 =0

have ?

a) None
®) One
0 Two
(d) Three

For what value of A, the column wvectors

7 17 11
X,=5,X2=~2,X3= A
3 2 0

are linearly dependent ?

(a) 4
) 16
© -3

(d) None of the above

12




37.  Every polynomial equation of degree 2n + 1, n > 1, with real coefficients
always has :
(@ no real roots
{b} 2 real roots
(© n real roots
{d) at least one real root

; 3 . .
38. Given that x =—§ 18 a root of the equation

4x® + 12¢% + 11x + 3 = 0,
what are its other two roots ?

@@ -1,2
1

(b} 1" E

(C} _1! _%

(d) None of the above
39. IfP(z) =28+ 3Hz+ G and G? + 4H3 is negative, then the cubic equation
P(z) = 0 always has :
{a) all the three roots equal
(b) two equal roots
(c) one real and two complex roots
{d) all the three roots real
40. If o, B, y are the roots of the equation

' x3—9x2+14x+24=0,
1
what is the value of 1+ Z-(-x-?

5
(8) 12

19
(b) 12
(© %

{d) None of the above

Math, 13 P.T.O.



41.

42,

43.

Math.

Consider the set

S={2n+1; neN}.
n

If { is the supremum and g is the infimum of the set §, then which of the
following is true ?

() I belongs to S whereas g does not
(o) g belongs to S whereas / does not
(0 ! and g both belong to S
{d Nore of the above '
The sequence {S,} where

(_1)n-1

8, = ,neN,
n!

is :

(8) not bounded but has one limit point
() bounded but has no limit point

(¢ bounded and has only one limit point
(d bounded and has two limit points

x>
Let Z ¥, be a positive term series such that :
1

u B

Bog+lsin
Up+1 n pPe

.where ¢ > 0, p> 1 and {y,} is a bounded sequence, then for o # 1. which

of the following is true ?

{a) z Un converges if « < 1 and diverges if a > 1 whatever § may be
1

(b)

Yn converges if a > 1 and diverges if @ < 1 for all real B

©

>

1
o
Z %, converges if p < 1 and diverges if p > 1 for all real ¢ = 1
1

({d None of the above

14




44,

45.

46.

Math.

Let the function f(x) be defined by

flx) = 1 when x is irrational

= -1 when x is rational,

then f(x) is :
(@) continuous at every point
(b) discontinuous at every point
(c) continuous at rationals and discontinuous at irrationals
{d) none of the above

If [x] denotes the greatest integer not greater than x, then what is the value

of the integral
f{x] dx ?

(a) Does not exist

®) Zero
{c} 'Z*
@ 3

Let fx) = sin x, x €[0, ] where ¢ < % Consider a partition

of the interval [0, #]. Then which of the following is equal to %{L(P, }?
(sin i) ~Z cont
@ n) t

t 2t nt
) Co08 —+ 008 — + ..., + CO8 —
n

n n
(0 sini+sin—2—t+...+s'm (n—l)i
n n n
ni

(d sin L + sin-—2—t + ... + sin —
n n n

15 | P.T.C.




47,

48,

49.

. (1 sl
Let fix, ¥) = xsm[-]+yam[—£),xyat0

y
=0 4 , Xy = 1]
then what is the value of the limit im  flen)?
(x, ) =0, B
(a) Does not exist
b) =
© 2
{(d Zero
2.2
Xy
Let ﬂx, y) = x2 K yz ,(x' 3’) * (0, 0)
= 0, x=y=0 .
If I = (0, 0) and m = f(2, 1), what is the value of the pair'(l, m) ?
4
0. —
@ [ 25]
® (O 1)

o (0

{d) None of the above

If x = r cos @ and y = r sin 6, which of the following is equal to the pair

9

(@) (nec 9, aecTB)

\

®  [seco, wie)
\ r

4

© cos 9, 8 G)
\ T

{d) None of the above
16



50,

Math.

It

Flx, y) = 22 + y2 + & (o + 8xy + 7y? - 225),

it hat is th 1 f d*F tl——l h @—0 d£=00
then what is the value o a g Where = and o 4

4 0 [/
@ g4’ @)
. 4 2
(b) §(2dx - dy)

© %(dx)z

{d) Nonec of the above

What is the value of the double integral

J] (x% + y*) dxdy
R

where R = {(x, y); 2249 < J§} 2

(@) =
® 2=n
©  2J2n

{(d) Nonc of the above

17 P.T.O.




H3.

Math.

Which of the following is the value of the triple integral

Jy xyz dedydz

where _
R={lx,y,2;0<2<y,0<y<x,0<x<1}?

1

@ 3
1

® oy
1

(c) 8

{d} None of the above

Let Z, be the set of all non-negative integers and Q, be the set of all non-
zero rational numbers, then which of the following is true ?

{a)  Z, is not a group under addition composition but Q, is a group under
multiplication composition

(b} @, is not a group under multiplication composition but Z, is a group
under addition composition

(€@ Z, and Q, are groups under the compesition of addition and multipli-
cation respectively

(d) None of the above

Let Z be the additive group of integers and let H, dencte the set of all multiples
of a positive integer ¢ then which of the following is true ?

(a) Hy; is not a subgroup of Z but Hy4 is a subgroup of Z
(b) H,; is a subgroup of Z but H,q 1s not a subgroup of Z
() Both H,; and H,4 are not subgroups of Z

(@ Both H,, and H,q are subgroups of Z

18
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56.

57.

Math.

Let Z be the sct of all integers and G = {1, -1}. Here G is a group under

multiplication. Define a mapping
f:Z5G

by putting fin) = 1 if n is even and fin) = =1 if n is odd. Then which of the

following is true ?

@  fim +n) = fim) f(n} for all m, n in Z

({b}  fim + n) = fim) fn) for all m, n in Z but fis not onto
€@ Am +n)=fim) f(n) for all m, n in 2 and f is also onto
(d) None of the above

What is the number of distinct cyeles of length 4 in Sg the symmetric group

of degree 9 ?
(a) 3024
by 126

© 36

(dy 756

A ring with unity is called a division ring if :

{2} it has proper zero divisors

(b) ité all non-zero elements form a group under multiplication
{c) its all non-zero elements form a group under addition

(@ None of the above

19 ' P.T.O.



58.

59,

60.

Math.

where R is a ring. Define a mapping f : R, - R by

o ermals
f = @ for all e R,y
0 0} . 0 0 '

then which of the following is frue 7

fa) AX +Y) 2 AX) + f(Y) for all X, Y in R,

b)) XY 2 AXAY) for all X, Y in R,

© XN # fOOAY) but fiX+Y) = AX) + fY) for all X; Y in R,
(Y  AXY) = AXKY) and fiX + Y) = fiX) + AY) for all X, Y in R,
Let P = Rlx] and let fix}), g(x} h{x), k(x) € P be such that

FO =1, g8 =t Mty =t2 kt) =1+t + 2
for all ¢ € R, then which of the following is true ?
(@) f(x), g(x), h(x), k{x) are linearly independent
d) K2, glx),h(x) are linearly independent
(¢ flx), glx), h{x) are linearly dependent
(d) None of the. above

Let C be the field of complex numbers. We can regard C as a vector space
over iiself. Define T : C — C such that :

T(Z)=xforany Z=x + iy, x,y € R,
then which of the following is true 7
@ T2+DE2-N=2+nTE-1
M TER2+HE-H=C+)TEC-D
) TZ, + Zy) # T(Z) + T(Zy), where Z; = x, + iy, Ly = Xy + ¥, X;%5.¥
y; € R
(@) None of the above

20



HOME SCIENCE

1 Polyandry refers to :

(A) one man marrying one woman
(B) one man marrying more than one woman
{C} one woman marrying more than one man
(D) none of the above
2. A value of variable which divides the series in such a manner that number

of items below it is equal to the number of items above it, is called :

(A) Mean
(B) Mode
(C) Median
(D) . Average
3. Which of the following is not a measure of dispersion ?
(A} Range
(B) Mean Deviation
(C) Standard Deviation
(D) Class Interval
4, The UN resolution on discrimination against women was adopted in :
(A) 1967
(B) 1963
(C) 1975
Dy 1981
5. Who was the Chairman of Indian Education Commission ?
{A) D.8. Kothari
(B) J.P. Naik
{C) Hamid Ansari
(D) None of the above

Home Se.

1 P.T.O.




6. Integration of pupils with learning difficulties into regular class rooms for
all or a part of school day is called :

(A) Guidance
{B) Mainstreaming
(C) Counselling
(D)  Directing
7. Down’s gyndrome refers to :
(A) Nutritional Deficiency -
(B} Infection
(C) Temp. Shock
(D)  Chromosomal Abnormality
8. Which of the following are known as protective foods ?

(A) Fruits
(B) Fats and oils
{(C} Cereals

(D) Al of the above
9. Which of the following should necessarily be supplied through diet ?
(A Short chain fatty acids
(B) Long chain fatty acids
(C) Essential fatty acids
(D) Non-esgential fatty acids
10.  Which of the following is a water soluble vitamin ?

(A) Vit. E
(B) Vit. D
{C) Vit A
D Vit. C

Home Se¢. 2



11.

12.

13.

14.

15.

Major part of wheat flour is obtained from which part of the seed ?

A
(B)
(&)
D)

Endosperm
Germ

Aleuron layer

. Scutellum

Which of the following are filamentous ?

(A)
(B)
(G
(D)

Bacteria

Yeast

Fungi

None of the above

Who is the basic functionary in a community development programme ?

(&)
B)
(©)
™)

Gram Sewak
BDO
District Collector

None of the above

In Panchayati Raj, the Sarpanch is elected by :

(A)
(B}
(©
)]

People A

Panchayat Members
MLAs

Nominated by DC

In a communication model, which of the following is the first element of
communication ?

(A)
B)
{C)
(D)

Home Sc.

Treatment
Message
Sender
Channel
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16. Symposia are the examples of :
(A} Mass approach
(B) Group approach
(C) Individual approach
(I»  None of the above
17.  Which of the following statements about a poster is false ?
(A) Always write captions vertically
(B} Bring out the message clearly
(C) Use bright attractive colours
(D) It should recommend action
18. Film project,oré are included in :
(A)  Reflected projectors
(B) Indirect projectors
(C) Direct projectors
(D) None of the above
19.  Which of the following have a background of coloured cloth ?
(A) White board
{B} Black board
{C) Bulletin board
(D)  All of the above
20.  Which of the following is not a poverty alleviation programme ?

(A) NREP
(B) TRYSEM
(C) IRDP

(D ICDS

Home Sc. 4




21.

22.

23.

24.

26.

Which of the following is not a component of staffing ?
{A) Placement

(B) Transfers

(C)  Directing

(15)] | Training

Write the odd one :

(A} Knowledge

{B) Money

(Cy Skills

(D) Interest

The measurement of the amount of light emitted by a bulb is called its :
' (A) Lumen

{(B) Watt

{(C) Wattage

(D) Reflection

Which of the following goil types can bear maximum pressure of building on
it ?

(A) Hard clay

(B) Sandy clay

(C) Sandy loams

(D) Moist soils

Which of the following statements pertain to organismic theory/theories of
child development ?

(A) Psychological structures exist inside
(B) Change is stimulated by environment
{C) Both the above

(D) None of the above

Home Sc. 5 P.T.O.



26.

27,

28.

29.

30.

Directly observable features of a person are known as :
(A)  Prototype

(B) Phenotype

(C) ~ Gehotype

(D) Karyotype

Each cell in our body contains :

(A) 23 pairs of penes

(B) 46 pairs of genes

(C} 23 pairs of chromosomes

(D) 46 pairs of chromosomes

Which of the following is an X linked disease ?
(A) Hemophilia

(B) Cystic fibrosis

(C) PKU

(D}  Sickle Cell Anemia

Palmer grasp disappears at the age of :

(A} 2 years
(B) 18 months
(C) 1 year

(D) 3-4 months

An organized pattern of physical growth and motor control that proceeds head
to tail is called :

(A) Cephalocaudal trend
{B) Cephalothoracic trend
(C)  Proximodistal trend

(D) Dynamic systems theory

Home Se. 6




31. A standard of fairness in which individuals express the same concern for the
welfare of others as they do for themselves is known as :

(A) .

(B)
()]
40)]

Reciprocity
Autonomoug morality
Realism

Heteronymous morality

32. Vishwa Bharati at Shantiniketan was established by :

(A)
(B)
()]
D)

Gandhiji

. Rabindranath Tagore
'G.K. Gokhale

Jawahar Lal Nehru

33. The feeling of satisfaction which a person derives out of the use of a good
or service is called :

(A) Psychic income
(B) Real income
(C) Money income
(D) None of the above
34 Which of the following acts protects consumers from hazards of food adul-
teration ?
(A) Dangerous Drug Act
(B) Weights and Measurement Act
{C) FPO
(D) PFA
35. In which of the following the return is in the form of profit ?
(A) Bonds
(B) Shares
(C) Both the above
(D) None of the above

Home Se.

7 P.T.0.



36.

37.

38.

39.

40.

Windows placed on the walls raised above the roof to allow light and air is
called :

(A) Clerestory

(B) Ventilator

(C) Exhaust

(D) Aerator

Which of the following is an alkaline salt of fatty acid ?
(A) © Washing soda

(B) Detergents

(C) Disinfectants

(D) Soaps

Which of the following is used as an egg beater ?
(A} Whisks

{(B) Mixers

{C) Grinders.

(D) Al! of the above

Which of the following is not a component of a refrigerator ?
(A) Beater

(B) Compressor

(C) Expansion valve

(D)  Gasket

The ironing surface of an electric iron is known as :
(A) Sole plate

(B) Hot plate

(C) Heating mantle

(D) Thermoregulator

Home Sc. 8




41. Which of the following is the more appropriat,é appliance to heat a Samosa

or a patti ?
(A) Hot air oven
(B) Microwave oven
(C) BOD incubator
(D) Toaster
42. Which of the following is not a primary colour ?
(A) Red
(B) Yellow
(C) Blue
(DY Green

43. Staple is associated with :

(A) Dimensions of fibre
(B) Elasticity of fibre
{C) Colour of fibre
(D) All of the above
44. Cotton is an example of .................... fibre.

(A) Protein

~(B) Mineral
(C)  Cellulosic
(D)  Thermoplastic

45, The process of pressing the fabric to smooth out wrinkles and add sheen to

it is known as :

(A)
(B)
(C)
D)

Home Sc.

Beetling
Embhossing
Sanforising

Calendering
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46.

47.

49.

Which of the following is not used for solubility test of fibres ?
(A) Ethanol

(B)  Acetone’

(C) Phenol

(I} Conc. Sulphurie acid

Which of the following absorbs moisture readily ?

{A) Linen
(B) Cotton
(C) Nylon

(D) Non-difference

Which of the following laundry blues are insoluble in water ?
(A} Ultramarine .

{(B) Prussian blue

{C) . Methylene blue

(D) Coal tar dyes

Energy required by the body when lying at rest in a comfortable environment,
mentally relaxed and without food is known as :

(A) RDI

(B) SDA
{C) RDA
(D) BMR

Which of the following yieids highest energy in the body ?
(A) Vitamins

(B) Carﬁohydrates

(C) Protein

(D Fat

Home Se. 10




51.

52.

53.

58.

Calcium requirements increase in :
(A) Third trimester of pregnancy
{B) Second trimester of pregnancy
(C) . Pirst trimester of pregnancy
(D} Do not change

Protein requirement during infancy (first 6 months) is :

(A} 10 g/kg body weight

(B) 15 g/kg body weight

(C) 5 g/kg body weight

(D) 2 g/kg body weight

Which of the following is a monosaccharide ?
(A)  Glucose

(B) Lactose

(C)  Sucrose

(D)  Maltose

Which of the following is starch ?
(A) Lactose '

(B) Cellulose

(C)  Pectin

(D)  Amylopectin

Which of the following is a saturated fatty acid ?
(A) Palmitic acid

{B) Oleic acid

(C) Linoleic acid

(D) Linolenic acid

Home Se. ' 11
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56.  Which of the following is a sulphur containing amino acid 2
(A}  Cystein
(B) Cystine
(C) Methionine
(D}  All of the above

57. Enzymes are ................ in nature,
(A) Proteins
(B)  Carbohydrates
(C) Fats

- (D  None of the above

58.  Which of the following need metaboiic energy ?
{A) Diffusion
(B)  Passive transport

(C)  Active transport

{D) All of the ahove

59.  Which of the following catalyse blood clotting ?
(A) Calciam
(B) Fluoride
(C} Copper
(D) All of the above

60. National Institute of Nutrition (NIN) is located at :
(A) Hyderabad
(B) Bangalore
(C) Mysore .
(D)  Dethi

Home Se. 12




HOME SCIENCE
1. Which of the following statements is not true about ovum :
(A) Contains 23 chromosomes
(B) Develops in ovaries
(C) Elongated with a fine hair like tail
(D} Contains yolk
2 In human developmenf, the germinal stage lasts for ... after
fertilization.
{A) 10 days—10 weeks
(B) 10 days—2 weeks
{C) 4 weeks—6 weeks
D) 12 weeks—20 weeks
3. An average baby can walk with help at the age of :
(A) 6—8 months
{B) 4—6 months
{C) 16—18 months
D 9—11 months
4. A child starts making use of holophrases at the age of :

{A) 1 year
(B} 2 years
(C) 6 months
(D) 4 months

Hom. Se. 1 P.T.Q.




5. The psychosocial theory of personality development was given by :
(A) Erik Erikson
(B) Sigmund Freud
(C) Yarrow
(D) Pedersen
B. A child is in anal stage from :
(A) 1%-3 years

(B} Birth-1); years

(C) 8-4 years
(D) 4-5 years
7. Slanting eyes is a feature of :

~(A) Cretinism
(B) Microcephaly
(C} Mongolism
(D) Albinism

8. A child plays independently among other children and does not influence or

modify the activity‘of other children. The play is :
(A) Solitary independent play
(B) Associative play
(C) Parallel play

(D) Organized supplementary play

Hom. Sc. 2



9. When parents try to control their children’s behaviour and make them conform
to a set and usually absolute standard of conduct, they are :
(A}  Authoritarian parents
(B) Authoritative parents
(C) Permissive parents
(D} None of the above
10.  Enuresis refers to :
(A) Sleeplessness
(B) Bed wetting;
(C) Down's syndrome
(D) Night blindness
11.  Resilience refers to ................. of fiber.
(A) Flexibility
(B) Strength
(C) Water absorption
(D) Springiness
12.  Which of the following me£h0d8 is used for determining hair weight of
textiles ?
(A) Clegg's method
(B) Winson's method
() AS.TM. method
(D) All of the above

Hom. Se. 8 P.T.O.




13.

14,

15.

16.

Fells are £he fabrics made by :

(A) Passing one set of yarns above and below another
(B) Twisting many fibers about each other

{©) .Looping one yarn about itself

(D) Uniting loose fibers

The number of units of weight in a unit of length is given by :

(A) Denier
(B) Plies
(C) Crimp

(D) None of the above

Which of the following is a cellulosic material ?

{A) Cotton
(B) Sik
(C) Wool

(D) None of the above

Which of the following needs weight and height for its caleulation ?

(A) BMR
(B} BMI

(C) PER
@ BV

Hom. Sc. 4




17.  Which of the following is not used for anthropometric methods of nutritional

assessment ?
(4) Height
(B) Mid arm circumference
(C) Head circumference
(D} Haemoglobin
18, The major objective of mid day meal programme is ;
(A} To provide minerals to infants
3B T;) provide vit. D to pregnant ladies
(C) To provide protein to poor children
(D) To reduce school dropouts
19. Potable water refers to :
{(A) Water th;lt can be transported
(B) Water which contains minerals
(C) Water which is safe for drinking

(D) Water which contains pathogens

Hom. Sc. 5 P.T.O.



20. Which of the following pertains to food adulteration ?
(A) PFA
(B) FPO
(C) MFPO
(D) All of the above
21. Which of the following is a water soluble vitamin ?
(A) Vit. A
(B) Vit. C
© Vie. D
(D) All of the above
22. Which of the following components of wheat grain contributes to flour ?
(A} Endosperm
(B) Germ
(C)  Epicotyle
(D) Hypocotyle
23. Which of the following is & pome fruit ?
(A) Apple
(B) Grapes
(C) Banana

(D) Strawberry

Hom. Sc. 6




24. Which of the following is comprised of glucose and galactose ?
{A} Sucrose
(B) Lactose
(C) Maltose
(D) None of the above
26. Which of the following undergoes saponification ?
{A) Fatty acids
(B) Glycogen
(C} Cellulose
D) Pectin
26. Which of the following is the activity of management ?
(A) Planning
(B) Organizing
(C} Leading
(D) All of the above
27. The lumen is the measurement of :
(A) Light emitted
(B) Power consumed
(C) Heat emitted

M) All of the above

Hom. Sc. 7 P.T.O.




28. A continuous magnet is embedded in the gasket of the refrigerator :

Y
®)
©)
o)

To attract metallic pieces from food
To prevent chilling injury
To hold the door of refrigerator tightly

To reduce the temperature

29. The sole plate of electric iron is coated with :

(A)
(B)
©
)

Chromium
Silver
Iron

Foam

30. An education which is institutional activity, subject oriented, full {ime and

leads to certificates and degrees is called :

(&)
(B)
(©
)

Technical education
Extension education
Non-formal education

Formal education

31. Rural reconstruction institute was started by Rabindra Nath Tagore at :

&)
(B)
(€
ity
Hom. Sc.

Lucknow
Gurgaon
Shantiniketan
Dethi



32. Which of the following is not a characteristic of extension ?
(A) Cooperative
(B) Informal
(C) Nonflexible
D) Voluntary

33.  Any change of behaviour which takes place as a result of experience may

be called :
{A) Learning
(B} Formal education
(C) Adult education
(D) None of the above
34, Polyandry refers to :
(A} A man marrying more than one wife
B A wox;aan marrying more than one husband
{C) Havix.zg many children

(D) All of the above

Hom. Se. 9 P.T.O.



35. Which of the following defined communication as “Process by which two or
more people exchange ideas, facts, feelings or impressions in” a way that each

gains common understanding of message” ?
(A) Leagans
(B) Coleman
(C) Schramm
(D) Loomis
36. Tick the odd one out :
(A) Frequency curves
(B) Frequency polygons
(C) Continuous curves
() Pictograms
37. Free radicle theory pertains to :
(A) Aging
(B) Child development
(C) Infancy

D) Adolescence

Hom. Se. 10




38.

39.

40.

41.

Insomnia refers to :

(A)
(B)
©
)

Lack of appetite
Lack of thirst
Inability to sleep

Inability to breathe

The greek word ‘geron’ means :

(A)
(B}
(©)
)

Old man
Young man
Young woman

Infant

Zypote refers to :

&)
B
©)
®)

Male sex cell
Female sex cell
Cell formed as a result of fertilization

None of the above

Neonate is the baby in :

{a)
B)
©
D)

Hom. Sc.

First month of life
First year of life
First two years of life

First three years of life
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42. The first conference on women was held in :

(A) 1975
(B) 1965
(C) 1955
D) 1985

43. 1In India, the community development programme was launched in :

(A) 1975
(B 1965
(C) 1947
D) 1952

44. Krishi Vigyan Kendras are established by :

(A) ICAR
(8) ICMR
(C) ICCR
(D) NIN

45. ‘Which of the following is an audio-visual aid ?
(A) Poster
(B) Radio
(C) Television

(D) Black-board

Hom. Sc. 12




46. Which of the following is not a poverty alleviation programme ?

(A IRDP
(B) JRY
(Cy NREP
(D) ICDS

47. Which of the following is an unsaturated fatty acid ?
{A) Caproic acid
(B) Caprylic acid
(C) Capric acid
(D) Oleic acid

48. Which of the following contains a pyrole ring ?
(A) Carotene
B) vit. C
(C) Sucrose
{D) Hemoglobin

49. The sequence of amino acids linked by peptide bonds refers to which of the

following structures of protein ?

(A} Primary
(B) Secondary
(C) Tertiary
(D) Quaternary

Hom. Se. 13 P.T.O.




§0. The‘ non-protein organic component of enzymes is called :
(A) Zymogen
(B) Prosthetic group
(C) Apoenzyme
(D) Isozyme
51. Fat is stored in :
{A) Adipose tissue
(B) Neural tissue
(C) Muscle tissue
(D) Epithelial tissue
52. Hemoglobin containsg :
(A} Iron
B Masnssi_um
{C) Calcium

(D) All of the above

Hom. Se. 14



b3.

54,

65.

56.

Glomerulus is present in :
(A) Axon

{B) Neuron

(C} Dendron

(D) Nephron

Fundus is a part of ;

(A) Kidney

{B) Stomach

(©) Lung

(D) Brain

Which of the following is associated with dental caries :

(A) Iodide

(B) Chloride

(C) Fluoride

D) Bromide

National Institute of Nutrition is affiliated to
(A) ICMR

B UGC

(C) ICAR

D) _None of the above

Hom. Sc. 15
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57. Demonstrating the jam making rural women is an example of :
(A) Method demonstration
(B) Result demonstration
{(C) Technical demonstration
@) All of the above
58. Which of the following is Vit. C 7
(A) Calciferol
(B) 'Tocopherol
(C) Ascorbic acid
(D) PB-carotene
$9. Which of the following is most suitable for delivering a lecture ?
(A) MS word
{(B) MS Axel
(C) MS Power Point
(D) MS Access

60. Which of the following is used in jam making ?

(A) Gelatin
{B) Starch
(C) Pectin

(D) All of the above

Hom. Sc. 16
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