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1. Let A = {x  R : x < 1} and

B = {x  R : –1 < x  3}. Then :

(A) Both A and B are bounded

(B) A is bounded above by 1 and its supremum
1  A

(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
and the supremum of B belongs to B

2. Which of the following is true ?

(A) The set  of the real numbers is the
neighbourhood of each of its points.

(B) The set Q of rational numbers is the
neighbourhood of each of its points.

(C) The closed int erval [a,  b] is  a
neighbourhood of its end points a and b

(D) None of the above

3. What is the set of limit points for the set







  .....  ,

3
4  ,

3
2  ,

2
3  ,

2
1    ,1  ,1S

(A)








2
3  ,

2
1

(B) }1  ,1{

(C) }1  ,0{ 

(D) None of the above

4. Which of the following is not true ?

(A) The set of all integers if countable.

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

(C) The set of all real numbers is uncountable.

(D) The set  of all rat ional numbers is
uncountable.

5. What is the limit point of the sequence {an},

where 
! n

)1(a
1  n

n


 , n  N.

(A) 2
1



(B) –1

(C) 0

(D) None of the above

6. If an = n2 and bn = –n2, n  N, then

(A) the sequence (an + bn) diverges

(B) the sequence (an – bn) converges

(C) the sequence 








n

n

b
a

 diverges

(D) the sequence 








n

n

b
a

 converges

7. 










 1n
3n2 lim

n
 equals

(A) 0

(B) 1

(C) 2

(D) –3

8. Which of the following is not true ?

(A) If a sequence is convergent, it converges
to a unique limit.

(B) Every convergent sequence is bounded.

(C) Every bounded sequence is convergent.

(D) Every bounded monotonic sequence is
convergent.
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9. If the series 


1  n
na  is convergent, then n0  n

alim


equals :

(A) 0

(B) 1

(C) 

(D) None of the above

10. For any fixed value of n, the series 


1  n
2n
nx sin

is :

(A) absolutely convergent

(B) divergent

(C) oscillates finitely

(D) oscillates infinitely

11. If  na  is a positive term series such that

l


n
1

n  n
)a(lim , then the series is convergent if :

(A) l < 1

(B) 1 < l < 3

(C) l  3

(D) None of the above

12. The series 





1  n

naA , where an = 
n
)1( 1  n 

.

Then

(A) A is convergent

(B) A is divergent

(C) {an} is monotonically increasing sequence

(D) the series |an| is convergent

13. The radius of convergence and the exact
interval of convergence of the power series

 


)3n)(2n(
x)1n( n

 is :

(A) R = 0, [0, 1]

(B) R = 1, [–1, 1]

(C) R = 

(D) None of the above

14. Let {fn} be a sequence of functions such

that ]b,a[x  ),x(fflim nn



, and let

Mn = |)x(f)x(f|sup n
]b  ,a[  x




. Then fn  f

uniformly on [a, b] if and only if :

(A) Mn   0 as n  

(B) Mn    as n 

(C) Mn   1 as n  

(D) None of the above

15. Let {fn} be a sequence, where fn(x) = 22xn1
nx


,

then

(A) Mn   0 as n  

(B) Mn   2
1

 as n  

(C) Mn   1 as n  

(D) None of the above

16. What is the identity element of the group of all
integers Z with operation aob = a + b + 1,
a, b  Z.

(A) 0

(B) 1

(C) –1

(D) None of the above
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17. The set of all n × n non-singular matrices
having their elements as rational numbers is :

(A) an infinite abelian group wrt matrix
multiplication

(B) an abelian group wrt matrix addition

(C) an infinite non-abelian group wrt matrix
multiplication

(D) None of the above

18. If  = (1 2 3 4 5) and  = (2 3) (4 5) be two
permutations of five symbols 1, 2, 3, 4, 5 then
 equals :

(A) (1 3 5)

(B) (2 4 5)

(C) (1 2 3)

(D) None of the above

19. 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}

(C) {2, 5}

(D) None of the above

20. Which of the following is true ?

(A) The symmetric group P3 of permutations
of degree three is non-abelian, while its
subgroup A3 is abelian

(B) The symmetric group P4 of permutations
of degree four is abelian, while it s
subgroup A4 is also abelian

(C) The symmetric group P3 of permutations
of degree three is non-abelian, while its
subgroup A3 is also non-abelian

(D) None of the above

21. 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

22. 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

23. What is the order of the element z
3
2
  in the

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

(A) 2

(B) 3

(C) 5

(D) 6

24. 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
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25. The set F = {0, 1, 2, 3, 4, 5, 6} under addition
and multiplication modulo 7 forms :

(A) Commutative ring with zero divisors

(B) Non-commutative ring with unity

(C) Field

(D) None of the above

26. 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.

(ii) If R is an int egral 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)

27. What is the number of proper ideals in a
field F ?

(A) At least one

(B) Zero

(C) Exactly one

(D) None of the above

28. n 1a lim n
1

n 










 equals :

(A) log a

(B) 1

(C) 

(D) None of the above

29. What is the locus of the extremity of the polar
subnormal of the curve r = f() ?

(A)
d

dr

(B) 2




(C) 





 


2

fr '

(D) None of the above

30. What is the angle of intersection of the curves
r = a(1 + cos ), r = b(1 – cos ) ?

(A) 2


(B) 0

(C) –1

(D) 

31. What is the radius of curvature at any point of
the curve r = ae cot ?

(A) r cosec

(B) r cot

(C) r sec

(D) None of the above

32. The asymptotes of the curve r = a are :

(A) r sin = a

(B) r cos = a

(C) cos = r2

(D) None of the above
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33. If U = 
x
ysinyx 122  ,  then y

Uy
x
Ux








equals :

(A) 2U

(B) 0

(C) U

(D) None of the above

34. If Z = xy, then 
x
Z



 equals :

(A) xy log x

(B) y xy– 1

(C) y ex

(D) None of the above

35. What is the nth-derivative of 32x ?

(A) yn = 32x(log 3)n

(B) yn = 2(32x)n(log 3)

(C) yn = 2n32x(log 3)n

(D) None of the above

36. )x(sin
dx
d

 equals :

(A) cos x

(B) x2
1

cos x

(C)
2
x

cos x

(D) None of the above

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









0    x if,0
0    x if,1

)x(f









0    x if,1
0    x if,0

)x(g

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

38. If x = a cos  and y = b sin , then the value

of 2

2

dx
yd

 at  = 2


 is :

(A) – 2a
b

(B) ab

(C) a
b



(D) None of the above
39. What is the value of the function f(x) = x2ex ?

(A) 4e–2

(B) 0
(C) –4
(D) None of the above

40. 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

(C) the function is discontinuous at x = 2
1

(D) the function is not derivable at x = 2
1


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41. The coefficient of x in the Maclaurin’s series
of f(x) = ax is :

(A) 1

(B) log a

(C) a

(D) (log a)2

42.  
dx 

xx
1

3  equals :

(A) 2x1log 

(B) 2x1logxlog 

(C) )x1log(xlog 2

(D) 2x1logxlog 

43. dx xlog
2

1
  equals :

(A) log 4 – 1

(B) 2 log 2

(C) 2 log 2 + 1

(D) None of the above

44. The reduction formula of  dx xtanI n
n  is

(A) 2  n

1n

n I    
1n
xtanI 








(B) 1  n

2n

n I    
2n

xtanI 








(C) 3  n

n

n I    
n

xtan2I 

(D) None of the above

45. For odd n, 


0

dx 
xsin

nxsin  equals :

(A) 0

(B) –

(C) 

(D) None of the above

46. What is the general solution of the differential
equation

y2yx exe
dx
dy    ?

(A) ce
3
xy x

3



(B) ce
3
xe x

3
y 

(C) ceey yx  

(D) None of the above

47. What is the particular integral of the differential
equation

(D2 – 3D + 2)y = ex + e2x ?

(A)
6

xe
5
e x2x



(B) –xex c
4

xe x2



(C) xe2x – xex

(D) None of the above
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48. What is the complementary function of the
differential equation

(D4 – D2)y = 2 ?

(A) c1e
x + c2e

–x

(B) c1 + c2x + c3e
x

(C) c1 + c2x + c3e
x + c4e

– x

(D) None of the above

49. What is the general solution of the differential
equation

0y4
dx
dyx3

dx
ydx 2

2
2   ?

(A) y = (c1 + c2log x)x2

(B) y = (c1e
x + c2e

–x)x

(C) y = (c1 + c2log x)

(D) None of the above

50. What is the singular solution of the differential

equation y = px + p
a

, where p = 
dx
dy

 ?

(A) y2 = 4ax

(B) y = 4ax2

(C) y = 4ax

(D) None of the above

51. What is the general solution of the differential

equation (px – y)2 = p2 + m2, where p = dx
dy

.

(A) 22 cmcxy 

(B) mcxy 

(C) ac4my 2 

(D) None of the above

52. For a first order non-linear differential equation

,0
dx
dy  ,y  ,x f 






  which o f the fo llowing

statements is/are true ?
(i) Its general solution must contain only one

arbitrary constant.
(ii) Its singular solution can be obtained by

subst ituting part icular values of the
arbitrary constant in its general solution.

(iii) 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)

53. Which o f the following is a non-linear
differential equation ?

(A) x
2

2

e
dx
dy3

dx
yd



(B) xey3
dx
dy



(C) 0y5
dx
dy 2









(D) None of the above

54. Let 



1

1
nm dx )x(P )x(PI , where Pm(x) and Pn(x)

are Legendre polynomials, then
(A) I = 0, if m  n
(B) I = 0, if m = n

(C) I = 1n2
2


, if m  n

(D) I =  1n2
2


, if m  n
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55. For nth Legendre polynomial 






 
n

n2n

n dx
)1x(dC ,

the value of Cn is :

(A) n2 !n
1

(B) n2
!n

(C) n! 2n

(D) None of the above
56. Which of the following is the Bessel’s

equation ?

(A) 0w)nz(
dz
dwz

dz
wdz 22
2

2
2 
















(B) 0w)nz(
dz
dwz

dz
wdz 22
2

2
2 
















(C) 0w)nz(
dz
dwz

dz
wdz 22
2

2
2 
















(D) None of the above

57. What is the Wronskian of x and xe2 ?

(A) 0

(B) x – x2ex

(C) x2ex

(D) None of the above

58. The partial differential equation obtained from
z = f(x) + eyg(x) by eliminating the arbitrary
functions is :

(A) p = q

(B) t = q

(C) r = s

(D) None of the above

59. What is the general solution of the partial
differential equation p – 2q = 3x2 sin(y + 2x) ?

(A) x3sin(y + 2x) – z = (y + 2x)

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

(C) (y – 2x) = cos(y + 2x)

(D) None of the above

60. The partial differential equation

x
uy

y
uxy

yx
u)yx(

x
uxy 2

22
22

2

2































)yx(2
y
ux 22 





(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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L hg- equals :

(A) 0

(B) -l
(c) e

(D) I

5.

6.

2. Let

Then which of the following is tlue at x = 0 ?

(A) f and g are contrnuous

(B) fg is discontinuous

(C) f+ g is continuous

(D) None of the above

./ v\ Az Az
1 19 z = x'y'sin-'l '- l. then x; *I;: equals :' \xr' " -'- dx oY

(A) 6z

(B) 32

(c) %

(D) 6

4. Letz= x2 - 3yz + 20, where x = 2 cost and

tdz
y = 2 sint. Al t=-. - equals :

(A) 16

(B) -16

(c) -8
(D) 8 'l

7.

What is the radius of curvature of the curve

s = a sec\y tan\U + a log (secv + tan\') at the

point (s, V) ?

(A) 2a secrtY

(B) a secrv

(C) 2 secsv

(D) None of the above

What is the angle between the radius vector and

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

0= = 2

1l(A) 
6

(B) t
1l(c) ;

(D) None of the above

What is the pedal equation of the curve

al =12cos20 ?

(A) a' = rP

(B) a=rP
(C) a=r+P
(D) None of the above

8. What is the number of asymptotes of the cuNe

a^
I -COSV

(A) 2

(B) I
(c) 0

(D) None of the above

I t, x>o
f(x) = I' 

|.-1. x<0.
l-1, x>o

s(x) = i
I l. x<u



9. On which of the following functions Rolle's
theorem cannot be applied ?

(A) f(x) = sinx in [0, n]

(B) f(x) = Ja4 in t-2,21

(c) f(x) = lxl in [-1, 1]

(D) (x) = x'? in [-1, l]

ln which of the following intervals, all the

conditions of the Lagrange's mean value iheorem

is satisfied ?

(A) t2, 4l

(B) tl,31

(c) I-2, 2l

(D) None of the above

.. ,. /tn1t +xr')ll. uml- | eouals '
"_o\ sinx J

(A) -1

(B) I

(c) 0

(D) None of the above

12. What is the maximum val,e of the function
f(x) = 2x3 .- 9x2 - 24x - 20 2

(A) I

(B) 7

(c) -7

(D) None of the above

sv-14775-A

dx--- eoualsJ2x-x'
(A) cos '(x - 1)

sinj(x - 1)

sin(x - 1)

(B)

(c)

(D) cos(x - 1)

dx equals :

13. J

(,

0

t\

0

Jt4.10. (e- -1)(e- +2)

I

(D)

A

-- dx

- le'+1lj(A) 
'n l"r 2l

,",,1#l

l.* -1li(c) In F ----11

None of the above

| (t +oroI eouals:

(A) -x(cosax + 6) sin x

(B) -x(cosax + 6) cos x

(C) {cosax + 6) cos x

(D) None of the above

16. The differential equation (ay, + x + xr)dx
+ (yB - y + bxy)dy = 0 is exact if :

(A) b=a
(B)a=landb=3

- (C)a=3andb=1
(D) b=2a

[Turn ovcr
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19.

.l{L) crcosx + c:slnx -JCOSlx +

'a
(D) None of the above

sv-14775-A

What is the integrating factor for the diff€rential

equation

(x+1;4I-y = 6:"1"*1'1u 2
dx

(A) t+x-

I(B) .l+x

l 21'

(c) l-x
(D) I +x

What is the particular integral for the differential

equation

(D+2XD-l)rY=(e-+1)?

I .. I
(A) 

l sx-e- 
--

(B) t8x'e- -2
I ", I

(C) 
,* 

x-e --

(D) None of the above

what is the genenl solution of the dftrrd
equatl0n

(D'z+ l)y = cos2x + e" ?

(A) crcosx + crsinx -lcos3x +

(B) (cr + c2xte* * Iaor* *

What is the general solution of the diff-erent

equauon

i9Il-rl9Il+rz=o r
\dx] \ dx I

(A) (y-3x-c)(Y 4x c)=0
(B) (y+ 3x-c) (Y-4x-c) = 0

(C) (y- 3x - c) (Y + 4x - c) : 0

(D) None of the above

what is the general solution of the difteren

equation p = log(px - v), *trere p = l| I

(A)Y=cx-e-
(B) Y=cx-e'
(C) y=c-e-
(D) None of the above

If d is the degree and p is the order of

differential equation

{,d'vl'=f,*grl:
[d','J I dxJ

Then 3€( + 50

(B) 18

(c) 28

(D) None of the above

23. The differential equation (y - px)'? : a:(l+

,dywnere p = ;;, rs :

(A) Linear equation

(B) Lagrange's equation

(C) Clairaut's equation

(D) None of the above

20.

18.

22.

1

2

I

I
2

)

4



What is the expansion of x2 in tems of the 27.

Legendre polynomial ?

I
(A);[2p,(x)+po(x)]

1

(B) ;[2p,(x) 
+ 3po(x)]

l_^.- .,,(C) 
Jlzprlxl+Po(x)l

(D) None of the above

IfJ,(x) is the Bessel fimction, then J-1(x) equals : 28.

fix
(B) t

t2
{C) ,l:sinx 29.

ll rx

(D) None of the above

What is the geneml solution of the Bcssel's

differcntial equation

,r'd'v) /dv\/,9)x'l :+ l+xl :1 lrlx'-; ly = 0.
\ax- / \ox,/ \ Lo) 

30.

/a\ y=AJr(x)+BJ r(x)
16 16

1p' Y = AJ3(x)+BJ 3(x)
11

y=AJ4(x)+BJ_1(x)

None of the above

What is the partiril di{fefential equation obtained

ftom z = f(x'? - y'?) by eliminating the arbitrary

function ?

Az Az
(A) Y;=x-v!

Az 6z/D\ X-=V-\v/ Ax 'ay

Az Az/t1\y-=z-
Av

(D) None of the above

What is the general solution of the partial

6z dz
differential equation :- +:- = srnx ''dxoy

(A) O(x-y, z+cosx)=0
(B) o(xy,z+cosx)=0
(C) 0(x-v, z+sinx)=0
(D) 0(x - y, zcosx) = 0

What is the complete integral of the partial

differcntial equation z = px + qy - 2164 .

(A) z=(ax+,&y)'- ZJut

(B) z= ary- zJ[
(C)z=ax+by-ZJ"a
(D) None of the above

At all points, the partial differential equation

6'u . "( o'1u ), ,fa'u)_"
a<t-1a-ayJ-'lartj - "

(A) is hlTerbolic

(B) is elliptio

(C.) is parabolic

(D) None of the above

5

2(A) -' ttx

25.

26.

lr
(c)

(D)

sv-I4775-A lTurn over



31. Which ofthe following statements is/are true ? 35. what is the number oflimit points ofthe sequer

t I I I I 
{1.2, l'4'1.6. 1,...}?

(1) rhe set \-t,-2,- t'-Z'....i is bounded. (A) one

(B) more than one but finite
lt 4 9 t6 I

(2) The set |t' l' ,'i' -j is bounded. (c) infinite

(D) 0
(A) Both (l) and (2) are true 

f_ 1l'(B) Only (1) is true 36 The setuence 
{l+-1

(c) only (2) is true (A) converges to zero

(D) Neither (1) is true nor (2) is true (B) converges to I

32. Which of the following is order complete ? (C) converges to 2

(A) set of rational numbers (D) diverges to infinity

(B) set of inational numbers ,. /(a, -a, -.... .a.

(c) set of integers 
37' If lima"=9' then I's- [-

(D) set of real numbers 
equals :

(A) 0
33. What is number of limit points in a finite set ? 

(B) 3

(A) I (c) e

(B) 2 (D) None of the above

(C) infinite 38. Which of the following is NOT true ?

(D) None of the above (A) A necessary and sufficient condilion

34. Which of the following is uncountable ? lh"-con:e:g:nce 
of a monotonic seque

is that it is bounded.
(A) set of all integers (B) Evqy noootonic decre€sing sequence wr

(B) set P" ofall polynomial functions with integer is bouded below diverges.

coefficients (c) Every monotonic infieasing sequence wl

(C) set {1, 4,9, 16, .....) is not bounded above diverges.

(D) set of all real numbers (D) A monotonic increasing bounded ab

,a tequ€nce converges.

osv-14775-A



39.

40.

t.2 3.4 5.6rne senes Jtt+---* 2,,8, 
*.....

(A) oscillates finitely

(B) oscillates infinitely

(C) is divergent

(D) is convergent

Which of the following statements is true ?

.-l( r, Ine Inllnrle series ) - 
is divergent

no

.-ltz, tne rnllnrle series ) _ is convergenr

nn
(A) Both (1) ard (2) are true

(B) Only (1) is true

(C) Only (2) is true

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

Which of the following statements is true ,/

(11 The infinite serie. 1-l+1-l2 3 4'... r.

conditionally convergent

(2) The infinire ..r;", t-l*l-1*.... ,"2" 3' 4'
absolutely convergent

Both (1) and (2) are true

Only (l) is tiue

Only (2) is true

Neither (l) is true nor (2) is true

42. lf >U, is a positive term sefles such that

lgg(U"); = t, then the series converges if
(A)t=1
(B) t> I

(c) t< I

(D) t= 2

43. Which of the following statemenrs ls/are truc
for the sequence F"(x) = x" on [0, l] ?

(l) Uniformly convergent

(2) Pointwise convergent

(A) Both (l) and (2)

(B) only (l)
(c) only (2)

(D) Neither (l) nor (2)

44. Ifa sequence {f"} converges uniformly in [a. bl
and x0 is a point of[a, b] such that ]q f"tx) = a,, 

,

n = I,2,3,......., then :

(A) {a"} diverges

(B) {a"} converges

tC) lim f(x) * lim a-

(D) Iim f(x) + a"

45. If R is the radius of convergence and p is thc
exact interual ofconvergence ofthc power serics

I(*-l)".th.n,
")^
(A) R=2andp=(_1,3)
(B) R=4andp=(_1,s)
(C) R=coandp=(_1,3)
(D) None of the above

4t

(A)

(B)

(c)

(D)

sv-14775-4
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46. Which of the following forms a group ? 50. Which of the following is NOT true for a group

(A) 11, 2,3) under multiplication modulo 4 G of order 7 ?

(B) {1, -1, i, -i} under addition (A) G is cvclic

(C) {0, 1, 2, 3 } under multiplication modulo 4 (B) G is abelian

(D) {1, 2, 3, 4} multiplication modulo 5 (C) c has no proper subgroups

(2 6\ (D) G has a unique proper subgroup
47. ln the $oup cL(z, Z!), the inverse of | | -- __-.

!5 5J 51. What is thernumber of proper subgroups of a

i k k ) 
finite cyclic group of order 12 ?

it 
1,. . , ,. , l. rhen 5k + 3 equats : (A) One
\K +1 K-ll

(A) 45 
(B) Two

(B) 46 (C) Four

(C) 47 (D) Six

(D) None of the above 52' What is the order of element 3 in the group

48. In the multiplicative group {1,-1, i. -i}. ifx is (o' t' z':' +1, +s) z

the inverse of-l and y is the inverse of i, then (A) 4
xy equals : (ts) 5
(A) i 

(c) 6
(B) -i
(c) I 

(D) None of the above

(D) -l 
53 which ofthe following statcments is/are true ?

49. For an abelian group Gwitha, b e Gandnu (1) The intersection ofany collection olnormal

non-negative integer, which of the following subgroups is itself a normal subgroup'

statements is/are true ? (2) .If H and K are subgroups of an abcliau

(1) (ab) = a"b" group G, then HK is a subgroup of G

(2) (ab|' = a t6-t (A) Both (l) and (2)

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

(B) only (l) (C) only (2)

(c) only (2) (D) Neither (1) nor (2)
(D) Neither {l) nor (2) ,.

8sv-14775-A



54. Which ofthe following statements is/are true ? 57.

(l) 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 e
with N normal in q then H n N is normal
inG

(A) Only (1) 58.

(B) only (2)

(c) Both (l) and (2)

(D) Neither (l) nor (2)

55. lvhich one ofthe following is NOT true ?

I (A) A quotient group of an abellan group is 59.

I 
abelian.

| 
(B) A euotient group ofa cyclic group is cyclic.

| .(C) The euotient group p,/A, is an abelian group,

I where P3 is the symmetric group of degree

| 3 and ,{3 is (he alternating group of

I order 3.

| (D) The symmetric goup P3 of degree 3 is 60.

f.aqbetiu.
F The set M ofall nxn matrices with their elernents

I 
as real numbers is a :

| (A) Commutative ring with udry

I {n) lon-"olnroutative ring with unity

I tC) Non-commutarive ring without unity

I {o; ning *ittout zero divisors
t,
I
I

Il'.I
1

f-r477s-A el.
I

I

The ring of integers is :

(A) A field

(B) An integral domain

(C) A divisior ring

(D) None of the above

The ring of all 2 x 2tnelrices over rationals is :

(A) An inregral dom;in

(B) A commutative ring

(c) A field

(D) None of the above

Which ofthe following is NOT order ofa finite
field ?

(A) 8l

(B) 125

(c) 32

(D) 36

Which ofthe following statem€nts is/arc true .1

(l) A dng has more than one unity.

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

(A) Both (1) and (2)

(B) Only (l)
(c) Only (2)

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









∈
−

+ Nn:
n

)1(
1

n

 is :

(A) –1, 1

(B) 0, 1

(C) –1, 
3
2

(D) 0, 
3
2

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. If A = {1, 2, 3 ... n} then the set of limit points

of A is :

(A) Countable

(B) Uncountable

(C) Empty

(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

5. The sequence (ρn) converges for :

(A) ρ > 1

(B) –1 ≤ ρ < 1

(C) ρ < –1

(D) –1 < ρ ≤ 1

6. The sequence (n + (–1)n) is :

(A) Convergent

(B) Divergent

(C) Oscillates finitely

(D) Oscillates infinitely

7. The sequence (an) defined by the recursion

formula n1n a3a =+ , a1 = 1 is :

(A) Monotonically decreasing

(B) Monotonically increasing

(C) Monotonically increasing and unbounded

(D) Monotonically increasing and bounded.

8. The sequence (an) where 
n
1

...
3
1

2
1

1an ++++=

converges to :

(A) 1

(B) 0

(C)
2
1

(D) None of the above
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9. If ∑∞

= 1  n na  is convergent, then for some finite

number α ≥ 1 the series :

(i)
n1  n

a∑∞

=

(ii)
n1  n

a∑∞

=
α

(A) (i) is convergent (ii) is divergent

(B) (i) is divergent (ii) is convergent

(C) Both are convergent

(D) Both are divergent

10. The series ∑∞

=








−+
1  n

p

3
1

3 n)1n(  is :

(A) Convergent for p = 1

(B) Divergent for p = 1

(C) Divergent for all values of p

(D) None of the above

11. The series ...
3
x

2
x

x
32

+++  :

(A) Converges for x > 1

(B) Converges for x < 1

(C) Converges for x = 1

(D) Converges for all values of x

12. The series ...
4
1

3
1

2
1

1 ppp −+−  converges for :

(A) p > 1

(B) p < 1

(C) p > 0

(D) p < 0

13. The maximum value of (x – l)2 ex is attained at :

(A) e

(B) –e

(C) 1

(D) –1

14. =






 π−

π
→ xtan

2
xlog

 lim
2

 x

(A)
2
π

(B) –
2
π

(C) 0

(D) 1

15. For which of the following functions Rolle’s
theorem fails ?

(A) sin x ; x ∈ [–π, π]

(B) xe
xsin

; x ∈ [0, π]

(C) | x | ; x ∈ [–1, 1]

(D) x3 – 4x ; x ∈ [–2, 2]

16. 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
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17. The angle between tangent and radius vector

for the curve r = a(1 + cos θ) at θ = 
2
π

 is :

(A)
2
π

(B)
2

3π

(C)
4
π

(D)
4

3π

18. The curve 1
b
y

a
x

22

2

=−
2

 has the asymptotes :

(A) y = ±bx

(B) y = 0

(C) x = ±by

(D) x = 0

19. Which of the following is true for the functions

(i) y = ex

(ii) y = log x

(A) (i) is convex upwards (ii) is concave
upwards

(B) (i) is concave upwards (ii) is convex
upwards

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

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

20. Which of the following statements is true for
the curve x4 + y4 = 4a2xy ?

(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

21. The functional sequence 22n xn1
nx

)x(f
+

=  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]

22. The series ∑∞

= 1  n n )x(f  is uniformly convergent

on [a, b] if there exists a convergent series of
positive numbers Σ Mn such that for all
x ∈ [a, b] :

(A) | fn(x) | ≤ Mn ∀  n

(B) | fn(x) | ≥ Mn ∀  n

(C) | fn(x) | ≤ nM  ∀  n

(D) | fn(x) | ≥ nM  ∀  n

23. 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)
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24. The function 






>+

≤−
=

0x,1x

0x,2x3
)x(f  is :

(A) Continuous

(B) Discontinuous at x = –1

(C) Discontinuous at x = 2

(D) Discontinuous at the origin

25. For u = log(tan x + tan y), =
∂
∂

+
∂
∂

y
u

y2sin
x
u

x2sin

(A) 0

(B) 1

(C) 2

(D) 4

26. Leibnitz theorem is used to find :

(A) nth derivative of sum of two functions

(B) nth derivative of subtraction of two functions

(C) nth derivative of product of two functions

(D) None of the above

27. =+
→

x
1

0x
)x1( lim

(A) 0

(B) 1

(C)
e
1

(D) e

28. =
−∫ xcos41

dx
2

(A)
3xtan
3xtan

log
32

1
−
+

(B)
3xtan
3xtan

log
32

1
+
−

(C)
32xtan
32xtan

log
32

1
−
+

(D)
32xtan
32xtan

log
32

1
+
−

29. ∫ =
++ 2x)1x(

dx

(A) 1
2x
2x

log −
+
+

(B) 1
2x
2x

log +
+
+

(C)
12x
12x

log
−+
++

(D)
12x
12x

log
++
−+

30. If f(m, n) = ∫
π 2/

0

m dx nxcosxcos  then :

(A) )1n  ,1m(f
nm

n
)n  ,m(f ++

+
=

(B) )1n  ,1m(f
nm

m
)n  ,m(f ++

+
=

(C) )1n  ,1m(f
nm

n
)n  ,m(f −−

+
=

(D) )1n  ,1m(f
nm

m
)n  ,m(f −−

+
=
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31. For integer n, the Bessel functions Jn(x) and
J–n(x) are connected with the relation :

(A) J–n(x) = –Jn(x)

(B) J–n(x) = (–1)nJn(x)

(C) J–n(x) = –J–n(x)

(D) J–n(x) = (–1)nJ–n(x)

32. =∫ dx )x(Jn

(A) )x(J
x
2

)x(J 22 −−

(B) )x(J
x
2

)x(J 22 −

(C) )x(J
x
2

)x(J 22 +−

(D) None of the above

33. The Legendre polynomial for m ≠ n,

=∫
−

1

1
nm dx )x(P )x(P

(A) –1

(B) 1

(C) 0

(D) None of the above

34. Which of the following sets is a group under
multiplication modulo 8 ?

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

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

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

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

35. What is the order of the dihedral group of
square ?

(A) 2

(B) 4

(C) 6

(D) 8

36. Which of the following is not a group under
multiplication ?

(A) }0{−R

(B) R

(C) {1, –1, i, –i}

(D) {1, ω, ω2}

37. The identity of the set of positive rationals

w.r.t. the binary operation a * b = 
3
ab

 is :

(A) 0

(B) 1

(C) 3

(D)
3
1

38. If G is a finite group of even order

(i) order of subgroup of G divides order of G

(ii) G has an element of order two.

(A) Only (i) is true

(B) Only (ii) is true

(C) Both are true

(D) Both are false



SS-5464–A 7 [Turn over
³

39. If H and K are subgroups of a group G of finite

order and O(H) > )G(O , O(K) > )G(O ,

then :

(A) O(H ∩ K) = )G(O

(B) O(H ∩ K) = 1

(C) O(H ∩ K) < 1

(D) O(H ∩ K) > 1

40. If H ⊆  G be a subgroup of a group G then
which of the following is not true ?

(A) Ha = H if a ∈ H

(B) Ha = H if a ∈ G

(C) Ha = Hb if ab–1 ∈ H

(D) ab–1 ∈ H if Ha = Hb

41. 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

42. If M is a set of all matrices of the type 










− ab

ba

where bars denote the complex conjugates, then
M is a :

(A) Division ring

(B) Ring but not a division ring

(C) Field

(D) Not a ring

43. If R is a ring (i) C = {x ∈ R : xy = yx,

∀ y ∈ R}, (ii) N(a) = {r ∈ R : ar = ra}
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

44. In a ring M of matrices of order 2 over integers

the set S = 












∈









Z    b,a:

0b

0a
 is a :

(A) Right ideal

(B) Left ideal

(C) Two sided ideal

(D) None of the above

45. 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

46. The union of two subgroups N1 and N2 of a
group G is normal if :

(A) N1 ∩ N2 = ϕ

(B) N1 ∩ N2 ≠ ϕ

(C) N1 ∪ N2 ≠ ϕ

(D) None of the above
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47. Which of the following is true for the groups
G1 = {1, –1, i, –i} and G2 = ( Z , +) ?

(A) All subgroups of G1 are normal

(B) All the subgroups of G2 are normal

(C) Both (A) and (B)

(D) None of the above

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

(A) )N(O–)G(O
N
G

O =







(B) )N(O)G(O
N
G

O +=







(C) )N(O . )G(O
N
G

O =







(D)  
)N(O
)G(O

N
G

O =







49. nPxQx
dy
dx

=+  is a Bernoulli’s differential

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

50. =
+

x2cos
4D

1
2

(A) x2sin
4
x

(B) x2sin
4

x
−

(C) x2cos
4
x

(D) x2cos
4

x
−

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

(A) Mx + Ny

(B) Mx – Ny

(C) NyMx
1
+

(D) Ny–Mx
1

52. =− V e
)D(f

1 x

(A) V
)D(f

1
e x–

(B) V
)D(f

1
e 1  x– +

(C) V
)1D(f

1
e x–

+

(D) V
)1–D(f

1
e x–

53. The solution of the ordinary differential
equation y2 log y = xyp + p2 is :

(A) log x = cy + c2

(B) log y = cx + c2

(C) log y2 = cx + c2

(D) log x2 = cy + c2

54. The solution of the ordinary differential equation
p2 = y2 + 1 is :

(A) y = sin(c ± x)

(B) y = cos(c ± x)

(C) y = sinh(c ± x)

(D) y = cosh(c ± x)
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55. What is the singular solution of the differential
equation 2px + y2p3 ?

(A)  y = cx + 
8
c3

(B)  y = cx – 
8
c3

(C) y2 = cx – 
8
c3

(D) y2 = cx + 
8
c3

56. The singular solution of the ordinary differential

equation y = xp + p
a

 is :

(A) y2 = 4ax

(B) y2 = – 4ax

(C) x2 = 4ay

(D) x2 = – 4ay

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

2

2

2

2

b
y

a
x

z2 +=  is :

(A) z = px + qy

(B) 2z = px + qy

(C) 2z = px – qy

(D) z = px – qy

58. What is the general solution of the partial

differential equation 2
2

yxzqp
x
zy

=+ .

(A) ϕ(x3 – y3, x3 – z3) = 0

(B) ϕ(x3 + y3, x3 + z3) = 0

(C) ϕ(x3 – y3, x2 – z2) = 0

(D) ϕ(x3 + y3, x2 + z2) = 0

59. The complete solution of the partial differential

equation 1qp =+  is :

(A) ( ) cya1axz
2

+−+−=

(B) ( ) cya1–axz
2

+−=

(C) ( ) cya1–ax–z
2

+−=

(D) ( ) cya1axz
2

+−+=

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

(A) az = 
2
1

(y + ax)2 + b

(B) az = 
2
1

(y – ax)2 + b

(C) az = (y + ax)2 + b

(D) az = (y – ax)2 + b
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the
S:

number of distinct cycles of length1. In S
I

r<ni
( 2inrs. o,: tr't-

I n!
(A) r (n-r')!

n!
(B) t1n_,

n!
(c) " 1"-e,

(D) None

The identity of the group $ t, 
'

(A) G

(B)

(c)

is a cyclic group

with generator :

(A) 1

(B) e

(c) 
"+

(D) e''n"

The symmetric group S, is :

(A) Abelian

(B) Infinite

(C) Non-Abelian

(D) Cyclic

Which of the following is a homomorphism
fuom (2,, +) to (R., +) ?

(A) f(a) : a2

(B) f(a) :2a

2(c) f(a): ;
(D) f(a): a3

Let M be the ring of all 2x2 matrices, then

l(a o\ I
. : 

1[o o)'u,o 
ez] is ,

(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 ?

(A) Ring of order 7 is non-commutative

(B) Ring with unity of order 25 is
non-commutative

(C) Ring with unit'r, of order 9 is commutative

(D) Ring of order 49 is always commutative

:r=0,1,2,3,....."-l)

6.

2.

7,

1

G

N

1(D) 
N

3. Which of the following is not a ring (w.r.t. usual
. operations) ?

(A) Z,Ul: {a + ib : a,b e g}

(B) R = {a +bJi * .JJ + d.,,8: a, b, c. d e e

8.

(D) R
4. If R:

(A) R

(B) R

(C) R

(D) R

JJ-307-C

(C) at16l : {a*b.6:a,beQ } for prime p

= {a: a € Q-}

{f : [a, b] -+ JR,; f is continuous], then : 9.

is not a ring

is a ring without unity

is a ring but not commutative

is a commutative ring with unity

7

000



t6.10. Which of the following is not true ?

(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
If R is a ring and R[x] the polynomial ring.
Then:
(A) If R is commutative then R[x] is

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
For the Bessel function J, [x" J,,(x)l' :
(A) x" J,,_,(x)

(B) x" 1 J,,_,(x)

(C) x'J,,(x)
(D) nx"-rJ,,_,(x)
'fhe smallest positive root of Jn(x) : 0 lies in
the interval :

(A) (,li,r)
(B) (0, 1)

(c) (r,Jr)
(D) (r,"4)
For the Legendre function, P,,(-x) :
(A) -P.(x)
(B) (-1),,P,,(x)

(c) P,,(x)

(D) (-1)"-rP,,(x)

The order of the Legendre differential equation
is:
(A) 1

o]) 2

(c) .;

(D) 4

Which of the following statements is not true ?
(A) Every infinite set has a bijection with its

proper subset
(B) Every finite set can be put in one-one, onto

correspondence with the set {1,2,3, ....n}
(C) Every infinite is equivalent to the set of

integers
(D) Every infinite set contains a countable set

Which of the following functions is not
uniformly continuous ?

(A) f(x) : x2 in 11,27

(B) f(x): J* i" [0,2]
(C) f(x): x in [0, 1]

I
(D) f(x): ; i" (0, 1)

11.

t7.

12.

13.

14.

15.

18. The number

{l'n = 1.2,3,.....
ln
(A) 1

(B) 2
(c) 0

(D) *
Which of the
convergent ?

(r)
(A) [;.]

/r\
(B ) l.;rl

( n \(c) 1.,,*i1

of limit points of the set

I

Iis:

19. following sequences is not

/ 't\
ln-l

(D) 
[,,.,J

3
000

20. The series ,r* *--]* *...-l - *...rrrv rvr'"" (log2)p (log3)p (logn)p

(A) Converges for p > 0
(B) Converges for p < 0
(C) Diverges for p > 0
(D) Oscillates

JJ-307-C If,irm ir:,er



21. Which among the following series is not
convergent ?

,DN(A) ';,P>0nl

n"(B) t;,p>0
n"

Jnxn(C) l7,x>1
Vn'+ l

1.2.3....n(D) 
z.1o. {3r.4)

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

(C) Every bounded monotonic sequence is
convergent

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

25. Which of the following sets is not countable ?

(A) zxz
(B) a
(C) {x:0<x<l}

It I(D) i -,, =1,2,3,.....1Ln)
26. The set S: {x : x e e and x2 <2} :

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

(B) Is not bounded above subset ofe
(C) Is a bounded above and has not a supremum

inQ

(D) None

27. If,(a,,) is a Cauchy sequence in It, then :

(A) (a,,) is bounded but not convergent
(B) (a,) is convergent but not bounded
(C) (a,,) is convergent as r.vell as bounded

22.

not uniformly

rvhen r * 0hu, 
,

whenx=0 29. The series !.
/_tn=l

(-1;nr'oo
(1.0001),,

(A) Rernovable cjiscontinuity at origin
(B) Essential discontinuity

(C) No discontinuity

(D) None of the above

(A) Converges absolutely

(B) Converges conditionally not absolutelv
(C) Diverges to -co

(D) Diverges to oo

4
000

23 Fortheseries(t) r# (ii) rH5, 28 frl,I:':Ti;T::::,i,.):e-^,xe ri 3ris:
(A) Both are absolutely convergent
(B) Only (i) is absolutely convergent
(C) Only (ii) is absolutelv conver_9ent

(D) Both are conditionallv convergent

sin 2x24. Thc function f(x) :

(A) Point-wise convergent but
convergent

(B) Uniformly convergent

(C) Not convergent

(D) None
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31.

32.

JJ.

30. ,\ccorcling to root test

la,, conr.crges if / <
(,\) /,= iim,,_,_ (a,,),,

(B) / -- lim,,_- (ur)i
(C) /: lim,,_, (na,,),

(D) /= lim,,-" (nu,,)*

the positive term series 36.

I where :

r : aerlro represents a :

(A) Circle
(I)) Paraboia

(C) Cardioid
(D) Spiral

Which of the follor.l,ing functions does not have
a laylor's expansion in the interval [_1,1] ?
(A) lxl
(B) sin x

(C) cos x
(D) e-

If f(x) : x2 - 6x r- g in the interval [2,4]. Then
f'1x; : 0, where x :
(A) :
(B) 4

(c) 3

(D) I

Leibnitz's theorem is used to find :

(A) n"'derivative of trigonometric function
(B) n'h derivative of exponential functions
(C) n,r,derivative of cluotient of two functions
(D) n'r'derivative of product of two functions
If y: 100-. Then the n'r,derivative r, : 40.

(A) 100-

(B) 100* x 100,

(C) 100* x 2,
(D) 100* x 2

The degree of the homogeneous function

x2+y2 v

,12 cos; is :

(A) ;
(B) 1

(c) 2

(D) -1
For the functions (i) y : e- (ii) 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
betrveen their tangents

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

(C) Angle between two curves is the angle
between tangent o1. one cllrve ancl normal
of other'

(D) None of the above statements is true

39. The rnaximum value of the tunction f(x): log x

37.

38.

X

e

e2

Iog e

1
e

34.

is:
(A)
(B)

(c)

(D)

,. sin0-0cos0
0-+0 sin0-0
(A) I

(B) -l
(c) -2
(D) 2

35.

5
000
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41. 'fhe curvature of an ellipse is maximum at :

(A) Ends of maior axis

(i3) Ends of minor axis

(C) trnds of the line through fbcus

(D) None

42. The number of asymptotes to the curve

(A) 1

(B) 2

(c) 3

(D) 0

43. The length of polar sub-tangent to the curve
f(r,0):0is:

.dv
J tiil"
(i) is linear (ii) is not
(ii) is linear (i) is uot
Both are linear
Both are not linear

sin6 xdx :

6n(A) n
3n(B) n
It(c) n
5n

(D) n
48. The order and degree of the differential equation

(D) 6 and 6
The integrating factor of the differential
equation xdy: y(1 + xy)dy is :

(A) e'
(B) e-x
(c) x
(D) -x
The differential equation Mdy -t- Ndx:0 is exact
if:

AM ANrA) ^ =^oy ox

AN AMrB) ^ =-^oy ox

AM AN
(c)

(D)

46. (i)
(A)
(B)
(c)
(D)

-L
47. .l;

(v)' 4a
l-- I =--- ls:
\x/ x

(A)

(B)

(c)

(D)

,d0r--*-
dr

,drr- ---d0

lde
7a;
1dr
i'ao

r.n sin nxI --'.----dx =Jo sin x
(A) 0 iI'n is even
(B) r if n is odd
(C) Both (A) and (B) true
(D) None

r,^f* -Jx+l-
(A) 2^[x_2tan*r".[x
(B) zJ; -2sin-1.,/x
(c) 2J; -2cos-r.,/x
(D) 2^{;-2cot-lJi

49.

{,.[*3)']'=,[#)' 
,,,

(A) 3 andZ
(B) 2 and 3
(C) 3 and 6

0x

AM

ax

q
aN=
Ay

44.

45.

50.

6
000
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51. The solution of the differential equation(av \
1, 

,.t',[d, -4x'cos'y )* x sin 2y : 0 with
integrating factor (1 + xr) is :

56. Whicli of the following is not a group ?

(A) ( z, +)

(B) (R, +)

(C) (lR, ")
(D) (Q, +)

(A) (l * x2) tan v: $*s
(B) (1 * x2) sec v: f *:

(c) (l + x2) sin v: f *:

(D) (t + x2) cot r: 4f' *3
3

The solution of the differential equation
pzy + 2py: y is :

(A) x, :2 cxy + c2

(B) y' :2 cxy + c,2

(C) x' :2 cy + sz

(D) y' :2 cx * c2

The solution of the differential equation

(xzDz+ 3xD)y: 1 ,, ,x
(A) A * 81-21*-l
G) a*Bx*x-l
(C) A*Bx-2+x
(D) A+Bx2+x-l
The number of constants in the solution of apartial differential equation depends on :
(A) Order of differential equation
(B) Degree of differential equation
(Ct Number of independent variables
(D) Number of dependent variables

t#*6*= xlis

57. If a *
abb- -2 a, b e E, E is set of positive

J

,
52.

rationals :

(A) I

(B) 2

(c)

53.

55. The differential equation

classified as :

(A) Eltiptical
(B) Parabolic
(C) Hyperbolic
(D) None

.IJ-307-c

I(D) ,
58. The order of i in the multiplicative group

{_1, 1, _i, i} is :

(A) I
(B) 2

(c) 3

(D) 4
59. 

Y.Q,*)isagroupwith x b:a+b+ 1, V a,b e Z .
Then inverse of an element a is :

(A) 0

(B) -2
(C) -a-z
(D) a+2

Let S: U,2,3,4,5) and f:
then the number of orbit
permutation f is :

(A) 1

(B) 2

(c) 3

(D) 4

54.

(r2345)
[z t 4 3 s),
s of S under the

7
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I laelroofdedddlepointsorarlsEmoflofllel 6.

chords ofapaabola I =4d il:

'nr€ e@ntJicityofm eIips. whG laiu relu is
equltoonchrfofilsmi.or isis:

Ife od e. e the ccGnnicili€s olahnerbola ed
a onjugal€ hr?ffbol4 thm :

The equrio. d, +b/ +c, +28 +2!y+ 2v+d:O

,., 4.{.Ii=n

,D, Crirrl=n
The equlimoalteright circuldcylindsBtr$ uis

is the z*is ed Bdiu is a is:

The cquation of lhe ta.sent planes to thc

ellipsoid +++++=t whirharpdalc ro

(^) ;
(B) I

G)+
I(") E

1.

(B) €' + Cr = s'c,
(c) dc,= I 8_

4. Ifab - hr = 0, then the eq@lion

dr + 2hiy +by1+2Cx + 2fy+ c = l] rcpEscnts l

5. Michoflle followiq is lheondition fddEsphc
{t'+lr+4+2rk+2nry+n=odd{xr+y:+a=kr

(^)

(B) ,.EP -b\", *+
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0 is rhc Dn fta&ix ofod$ l) h equl ro :
14.

I5,

' ' l'.. iB)

12 r 
Io ol

wlicb of{ie fol@inc is EE fo! a sqle matixA
ofordd n wnoe @k is less $e n ?

(B) Ihe coll:I]mofl1.e lineely dcpodmt
(C) The tu* ofAG liredly depcndml

Ihe value of a' for which 6c srslem ofcqMlio.s
r + 2r + 32= d,3t+y +22= 

^y,2\ 
+ 1! + 2= t

h e nm-zc6 solutim is:
(^) a=2
(B) a=a
(c) a=6
(D) a= I
Tle nmber oflinwly indDendcnt ennim ofrhc
€qutionx +y +z +i = I is:
(A) 2
(B) l
(c) 4
(D) 5

Which ofthc tullowing is nol anonnal wctor ?

(A)

(c)

T7 r r-l
a IIA= O I O .l,henia

ttt

ln ,
1t

Li

?
3
2

l
I
l

t::
lO. nEEltofdrnDdr ' '

il
2

G)0Ir

(c)

,[i

r rl, nl
t 2]

5 5'l

::l
44

I]

(a) 4
(B) 3
(c) 2
(D) I

ll. IE E€ssy ald sunici€d @ndirion for a maEix
lo hes.aleis $.t itsoinidat equlion isofdeg@ l

(B) 3
(c) 2
(D) l

12. Wnicholfie fol owinsistu forarylhEsql@
mtrtes P, O, R eeh ofords n ?
(A) I(PQR) =rr(QRP)
(3) T(PRO =i(RQP)
(c) T(aQP)=r(RlQ)
(D) T(RPQ) =T(QRP)

o))

1

i
I -i

oi
l
6

I

11
Ir

3
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11. \r/hictoldErolouinsislhestuid of theditresd'l

-.ution 9I*"in zr =t''"r :

(A) rM r:rl,r - l)+ ce

(Br rd ) =rlxr l)+c '

(Cr Eny=1tr' l)c ' +c

(Dr ,dx=r(Y' l)e I +(

' Eslulionoldedif@tialorution
rdv-vdx ^.xdy+Ydx+ -: =, =us:r-+y

9

(c) -v.*-'i'"

i9) xy+to 'I=c
l9 The Brucuid itueEl ofthe difdnul eq@tion

(D) + 5D+4rY=x: +7r + 9 is '

(B)

(c)

(D)

-:,

)o Wlichof the folloMg is Lhe ededl $lulion of fie \

armriaeq.ai- 4*Y=o*'* r /
lA) y=c,cG \+c:\in\ +tn \ loq \in '
(B) y=c dx+c,sdx+(os\loC'os\ {in {

(c, y =c,losx + cr sr \ + sx Logsin x- \ (o5 \
(D) y:c 6x+c.sm r+@sxlos@sx-x6x '
\[11rch ofu\c tollowng 6 nor trle'
(Ar Any sbel ota coolabl' ser E (ounEblc- 

.

(Br AnY sb*l old u@ubbk scl is u@uLb(-

ii) lrA and B ffi coubbk seis thm Au rr dd
a^B Nalso@ul'blc

iDr Ivery mndte sd onEr6 a @unEble sd

$/hich ofthe lolloving G trE 
'd 

m! xqucnc I a" i

(A) ll {a,1 E nonotoni'allv inc6in_s $en'L6

MleracnL
(B) lf la^ l u monolodcallv d{redinu then'l's

(C) ll la-l Ebouded'rhdnis(on\s_senl .

Ol Ir l;"1 k , cauch) sequencc' rhcn rr Ls

l:or vhal value ofx does the scrics

I +x+xr+xr+....oscillateinnnn'l] ?

CB) lr <l

whicbotrhetotl.{ln!('nGEnolconvsgent 
)

c)t
(c)

( 1)"

13.

21.

(B, Y+xld'I=o

-rl
it'
tr.,

9 2r)
2 a)

:t.'

:(,'

.*)
,

t
IUO-206.13-8
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Which of Lhcfolowinsidm N6ery&adsufi ciern

condihmG) fir a boDded nr.tion ftoh' integBble

(Ai ror dy . > o, $de exish a pdttion l of

la 6l such lnal LrG i -' L(B 0 < e'

(Bl lor an) c 'o. there exisE a pMnion P or

Ia, bl d a nmbc.llY ns beLuH L(P O

ud LI(P. t sucb thal :

UGD-ll<sandlLG0 I <'
\C) For,nYe> 0,fieEexDrsa6> 0such thor il

C P'erY Mo lafiiho8 oila bl widi m6h

I s(t 0-s(P+,l1<..

zo Il ;='i+ri+zi ana r=li,then divG! O =

0) (n ! 2).- L

(c) (n. 3)f')
(D) (n+l)c

27 Wnich olnle rollosing is me aorfie ffffti@

r(x.))=lEl1
(\,9 is dif4ndabG srtE ongin

(x. y) n.nolditremdable atlhe disin
The lartial dedlatncs l. { de @titruous at

.^. lirrdr>oforbsa

@) None ofihc above holds

lrFO 2063!B

or Jle'
l0

(A) I
(B) 2

(c) c

Ia),

11. $hicholdE loll@insis dc valtrof

(A) 0

(B) 1

(c) I

o)2
(D) None orfie abo\ L

?n wl)lch of lh.ldloMc is hc lor lhe ttuc on

. f(x,]t=xrlxY+2/?
rA) n\,Y)h6a16immval*artheongin
(Br flx, Y) ha a m,nim@ !"lc dihc oris'1

(C) (x,yl ha nenhdamdmmvtlue no'a
hinin1m vsier lhe Gigio

rl)r Nom otthe abot
,o irnr, a bounded dd inrcemble on ta, bl d

(xi>0. vx e ta,hl,th6 |

Ja.

(B)
(c)

.-. lr{',da:otora<b

- ln',dx.0rora<b

12. whicholdtfoloein8ist@fordEnsd@f'lefi iEd

f(x) = O, wten x h imlioml o! rero = l/n'

whcn r is my non-m ntional Nnberft/n in irs

lowslibm
(a) (x)isi .enble on to, ll ed the valE orlhc

i es,2liso
(B) (x)isi eenble on to, ll ed&ev,]u ofrhe

(c) (x) is nol inresmble oi {0, ll.
(D) Nonc oflhe above

33. which oflne tuIowins ir@ lrE fdanvcrow C of

(C) G ha ex&tlY two suberc'Ps

5



.t4.

l1

12

43.

Mri€hoflhe folowirg is nol lruc,
(A) Erery gdrp is anmal subgDup ofib€lt
(B)'IrEqErofetEysmupisa;mEl$bsoup

(C) Elery sbgoup ofdAb.lie gonp is.ooal.
(D) ft€E isrc@n-Abelia cNup brwhich eveiy

Thc exlonanal sap liom lhe goup C ofcomplex

nmhe6 vilh addirion ro tnc eloup C. ofnon-zem

complex nunbers {nh mulliplicalion is a

hoMdphism wilhkmcl :

(A) {0)
(B) {l}
(c) {2kri, k € z}
(D) {kd, k € z)
IfP(s) k *'c poB set or. non€npq st s wnh

addition to bc rhc srmeuic difi*rce ofsets ed
n lipliotion to be inr€Iwtio4lho P(S) is:

(c) A6eld

IfS md 51 e€ subspacs ofa vecloi slc X over

dE ff€ld E which oflhe fouowins is/e $bspr*

(A) s+Si
(B) s^sl
(c) L(sus')

vhichof lne lolNinsisabdis forthevetor spe.
C ofabplex nmb€a ovoils.lf?
(A) (0)

(B) {l}
(c) {l,i}
(D) (i)

IfTis a homomorphism nom X lo Y, qhcrc X &dY
Ee Yeclor sliaces oyer the sm. nch f. wilh kcme!

r! ttun T is o isomoFhism ifand onLr iaK =
(^) {0}
(B) O

(c) x
(D) Y
IfX dd Ym liniteninmion.l v*ff spaces ovq
lhe sme field I ed fis a h.nohoQhim lion X
onlo Y *itb kenel K, tlen l

(A) dimoq -dim(Y)
(B) din(x)=dim(Y)+din(K)
(C) dimol =dihfr) + din(K)
(D) din(\') = dind)/dim(K)

"ri-,!i
(A) 0
(B) I

(c) 2

(D) -l
wnich ofthc louosins is lrue for dE nudion :

(x)=e('z)r,x+2

(A) (x) h co.tinDN !r x:2
(B) (x) ha a dismnlinuity olnd tind ar x = 2

(c) (x) has a di$ontinuity ofsond kind at x = 2

rl(r)=x''+e',lhenfto)=
(A) (n 1) l+2'
(B) 2'

(c) (n D l+2-'
(D) 2"+ r

6



The ctrcienl of(x - a)r, u6m log sin x is dpaded

(c) ro*-a

wnich ollhc lollosiry is thc pcdal cquation ofL\e

- f ".'l ,r a,l u=.os 

--l 

rhEn x-+y- =

49

I
2

5t.
I
2

I(c) ,@tu

47. Whal is the radius ofcurlalure or rhe cncle

Theequtionoftheh)"erbolahavinsr+y I =0
andx-y+2 0 as ns asrnFlolcs ed pasi.E

(A) x+y I =2(x Y+2)

@) (x+y D(x y+2)+2=0
(c) (r+y l)(a-y+2)=0
(D) (x+y l)(x y+2) 2=0
Thecqution z+(l +i)z+ (1 i)7=0 EllMb:

If sinO=ilon0, then@s0+isin0=

(A) lan,

(c) e'
(D) e-
Wnich oflhe louovins is rhe imasinary pan ol

sin r(cos 0+ i sino), 0<c <I ?
2

(^)

(B)

G)t
(c) 2^

(^)

@)

(c)

@)

sin | .,[,,s o

t"etJii.o +

1



53. whcnxl 3xr + 4r'] - 6x + 7 is divid.d by x I,
d@ thet€minddii :

(B) 6
(c) 5

@)l
54. TlFequalio richijr.rte|lemdsoflE.qudid

xr+6x,+7x+ 2= 0by2is:
(A) xr-5x+4=0
(B) xr 4x+5=0
(c) xr 6x+7=0
(D) xr_7x+6=0

ss The dulion whos rmc @ 2 times thc roots of
tne eq;adon x'- 5xa + llxi 1l =0is:
(a) x, roxr+52x1 88=0
(B) x, 20x1+ 52x, 88=0
(c) x?-40xt + 208x'-152 =0
tD) x, - 4(i{t + 4l6rr - 1408 -0

s6. For vhar value of k the mots of the equatior
xr 6a+ llx+k=0ar inA.P ?

(B) k=5
{c) k= {
(D) k=6

5?. Ifx +y+ z= l, xr +y, + zr = 2,x3 +f +zr=3,

(A) 4
@)5
(c) 6
(D) ?

Ila, D, I m ihe rcots ol\hc cquation

xi-2r! 3x I - 0- then thc value ol

lll
J-t'-,''''

t9.

60

a

(a) 42

@) r2
(c) 21

(D -36
ll Gl + 4Hr < 0, lhen thc cubic equaiion

(A) One Ear dd lwo conjusde comphx Nos

(B) All rhe lhree ooh rcal and lwo oflhem are

(C)  1l lne three rmls rctl ud disri..r

Which olde flllo\rin-q h lruc lirrm, m a ofihc

/+l+21+i+7+1,

@) a =l
(c) a >l

l
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OMRAnswer Sheethas anOriginal CopyandaCandidate's Copygluedbeneathitat4" top.While Takilg
entries in the Original Copy, candidate should ensure that the two.copies are aligned pro]erly so that the

entries made in ttie Original Copy against each item are exactly copied in the Candidate's Copy.

All enfties in the OMRAnswer Sheet, including answers to questions, are to be recorded in the Original Copy

only.
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4. Choose the correct / most appropriate response for each question among the options 4, P, C and D and

darken the circle of the approbriite response completely. The incomplete darkened circle is not correctly
read by the OMR Scanner ancl no complaint to this effect shall be entertained.

5. Ut"^o,nty blue/black lall p.ojnt pen to darken the circle of correcVmost appropriate response' In no casc

geVink pen or pencil should be used.

6. Do not darken more than one circle of options for any question. A question with more than one darkened

response shall be considered wrong.

7. There will be 'Negative Marking' for wrong answers. Each wrong answer witl lead to the deduction of
0.25 marks from the total score ofthe candidate.

8. Only those candidates who would obtain positive score in Entrance Test Examination shall be eligible for
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g. Do not make any stray mark on the OMR sheet.
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I L Rough work, if any, should be done on the blank sheets provided with the question booklet

12. OMRAnswer sheet must be handled carefrrlly and it should not be folded or mutilated in which case it will not' 
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1 3 . Ensure that your OMRAnswer Sheet has been signed by the Invigilator and the candidate himselfherself.

14. At the end of the examination, hand over the OMRAnswer Sheet to the invigilator who will first tear offthe

original OMR sheet in presence of the Candidate and hand over the Candidate's Copy to the candidate.
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t.

4. What is value of, lim
x-'0

(Ai

(A) y* =2k Sin(x + kn)

(B) y* = 2kcos(x + kzu)

,, ^L-r^ (^ ka\(C) yr. =)x-r Cosl 2x + 
= 

I\ )l\ -/

(D) y,^ =2k-tsinfzx . *]\ 2)

[as)' ./, \2
(c) (.frJ ="lftJ
(D) None of the above

t/l
rf u = rin'|.&l),

\ x+y /
then for which of the following value of (u),

au aux_+! =f(u) ?ax "q
(A) sin u

(B) tan u

(C) Yzsin2u

(D) Yztan2u

How many asymptotes does the curve y2 = 0x have ?

(A) None

(B) One

(C) Two

(D) More than two

How many double points are on the curve ?

x4+ >F+2x31-3y2:0 ?

(A) Four

(B) Three

(C) Two

(D) One

:i, ,

W.trich ofthe following are the points of discontinuity
ofthe function f(x) in the interval [0, l] where

(x) =2,whenx=S
4* + 1,0 <x<Yz

=2x+l,Yr<x<l?
(A) x = 0 and x= lz only
(B) x= Vz only

(C) x=0only
(D) 'None of the above
---; -

:v.Iq$rb.the coefficient of x2 in rhe power series
expansion oflog(l + e.) ?

I(A) ;.6
.l-6

(B) :4
(c) 2

(D) None of the above

Which of the following is the kth derivative of the
functiony=SinxCosx?

..'''..

5. tf S is {re length of an rirc of the curve f(r, e) = 0,
then which of the following is true ?

, .-7
( as )' /oo\'(A) 
[..aJ ='* [;ij

(").(fr)'=,*,'[#)'

2.

J.

7.

Sinx-x+2x3
x'

?

l3
6

I
J

ll
6

(B)

(c)

!ol

2
o

'l:;:

DAJ-11119-A



g. Let Z, and Zrbe two complex numbers, then

l4+2212=lz'l'+lz2l'

13.

if and only if
(A) Zr-Zris PurelY imaginary

Z,
(B) 7 is purelY imaginary

L2

Z,
(C) 

" is PurelY real
rr2

q{lrNone a[the above t^
10. Which of the ftillowing is the value of (1 + or)3 where :

( zn . 2n)^
6=ICOS-+lsln---l (

\ 3 3)
(A) -i
(B) i

(c) -l
(D) I

11. Which of the following is the real part of cos-r(i) ?

n(A) ,
Tt(B) ;+

(c) n

(D) None of the above

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

cos 0 + cos 30 + cos 50 + '..... ?

^ncos .znu(A) -;T 
^zsm u

sin 2n0

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

parabola y' = 2x ? ' 

,..', 

'

2(A) ;
5

?
(B) :

r{(c) +
o

(D) None of the above . i

If CP is an equi-conjugate semi-diameter of an"ellipse

1ax" ,Y'_r7- ]''-"
then which of the fotlowing is the length of Cp t

a+b
(A)

(B)

(c)

2

ab

2

15.

; r..i:

If a circle and the rectangular hyperbola xy: c2 me€

in the four points k,, lq, k3, ko, then what is the valu

of the product krk2qk4 ?

(A) ca

(B) I

(c) 2

(D) None of the above

Which of the following is the centre of the conic

*- 5xy 1'y'18x - l2Y + 15 = 0 ?'

(A) (-4,0)
(B) (0,4)

(c)

[Turn ovt
;:..

16.

(B)

(c)

(D)

2sin 0

cos n0

cos 0

[-o'-T)
sin 0

sin n0

3
o

(D) 
^la'+b'

DAJ-11119-A

(D) None of the above
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17. For what value of the constant k, the two spheres
xr+yr+t+6y+22*k:0 and
x2 + t' + * + 6x+ gy + 4z+ 20 = 0,1

(A) _6

(B) 4

(c) 8

(D) None of the above
18. What is the general equation of the cone of second

degree which possess through the axes ?
(A) -ax2 * by2 * cz2 = 0

q) ::.92 + gzKf hxy = Q

(C) ax2 + 6yz * cz2 = xy * yz* zx
(D) None of the above

19. Which of the following is the equation of cylinder
which intersects the curve

'x2 
* y2 * 22 : l, ux + W * wz = d

and whose generator are parallel to the axis of x ?
(A) ux2 + vyz r wz2 = I

(B) (u + v)xt + (v + w)y, + (w + u;22:6
(C) u2xy + v2yz* w2zx: d
(D) None of the above

20. Tangent planes are drawn to the conicoid
ax2 +gyz * czz: I through the point (cr, B, y), then
the perpendiculars to them from origin generate the
conc. :

Which ofthe following is the value of

Ir

- 

1..3) r(o-z)'\ /'
(A) x3-3x2*9x-3

Ir(B) ;(z*'+3x2 -gx+s)d

rl
(C) g' (2x3 * 6x + 9x + 6;

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

y:zpx + y'pt
?

(A) yt=cx+!-
8

(B) y : Zcx 1- c3y2

(C) y=2cx2+ct
(D) None of the above
Let_P"(x) denote the Legendre polynomiais for
n : 0, l, 2, .... ,then for which of foilowing values of
the pair (k, .[)

\?n 
+ t) xp"(x) : kp"*,(x) + .(.p,_,(x) ?(A) (2n- l,2n+ t)

(B) (n-l,n+1)
(C) (n,n-l)
(D) (n + l, n)

25. For what value of the paii (m, n), the matrix

I

-6
n

is the inverse of the matrix

[or
lt 2

L3 I

(A) (3, li
(B) (1,3)
(c) (- 1,3)
(D) (- l, -3)

')')

23.

24.

(A) (ax + By +yz)'=[f .+.+) 'tl
2l
-lj

f-r
I

2ml 8
I

t-\L-

(B) (axy + byz* s7y)z = 1

(C) (ax + 6y + cz)r: (cr,xy + gyz+ yzx)t
(D) None of the above S.,21. Forwhich of rhe following values of ry(x), ( \ia /

Jtun,xdx-*q*1-lr. Nf /\
(A) Iog sec x * tan2 x 0\
(B) log sec x-Vztan2 x a|\
(c) x-tanx N(D) tan2x-log secl< \

DAr-lllle-A 
I

21

tl,
rJ
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lz -tl
26. LetA=l . 1l'l-z I I

then for what value of the integer k, Ar0 = 3kA ?

(A) e

(B) 6

.(c) 3

r (D) None of the above
,&.i-'::.

'tl.*t What islhe rank of the matrix

30. How many linearly independent solutions does tht

ofequations

x + y - 4z -2u : 0,2x-'3Y * 2z * 2u : 0

have ?

(A) 4

'(g) 3

(c) 2

(D) None

31. Let A be a matrix of ordbr 3 x 5 with rank of I

Thenlhow many linearly independent solutiont

the system of non-linear homogeneous eqt

AX: H, H * 0, have ?

(A) 4

(B) 3

(c) 2

(D) None of the above

32. For which value of the pair (cr', F), the matrix

(A) One

(B) Two

(q) .Three

(D) Four

28. For which value'of B the vectors

lzl [2-| lsl| | ' I lpll4l,ll,,,-,I rr ll.l
L6l L3l L3l

are linearlY dePendgnt ?

(A) I
(B)7'
(c) -6
(D) s

29. LetA= [afs,r be a'matrix of order 5 x 4'then the

columns ofAare linearly independent if and only if :

(A) R(A) = 4

(B) R(A): s

' (c) R(A) < 4

(D) None of the above

DAJ.IlIIFA

[r321-l
lr | 4 2l

ls 7 s 4[

lTslosl

+ocr
J3

-_LB +' Jl "/61 '1 I

- 
----=Jt .lz 46

is an orthogonal matrix ?

(z r)
(A) \&,8)

( r 1)
(B) [G'-E)
. (r 1)
(c) [F'GJ
(D) None of the above

f,
o
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If cr, p, y are the roots of the equation

x3 + 9x2 +23x+ l5 = 0,

then which of the following is the value of

I
aF

(A) s

23(B) ls

1(D) 3
The roots of the equation 

39.
2gx3*3gx2+12x-1=0

are in Harmonic progression' Which ofthe following

is its mean root ?

(A) 4

1(c) 7
(D) None of the above

Which of the following is the equation whose roots

are less than2than that of the equation

13*4X2+?x*8=0 ?

(A) y3+10y2-35Y+36=0

(B) y3-10y2+35Y-30=0
(C) yt+6y'+3Y+30=0
(D) yr+ 10y2+35Y+46=0

Which of the following is the equation whose roots

are the squares ofthe roots ofthe equation

f -2*-x*2=0 ?

(A) yt+6Y'+9Y+4=0
(B) y'+9yt-6y+4=0
(C) y3-6yz+9Y-4=0
(D) None of the above

What is the value of S, = cr3 * F3 + 13 where o' F' Y

are the roots ofthe equation

xJ-x2+1=0 ?

(A) 4

(B) 3

(c) -2
(D) None of the above

The cubic equation
y3+3x+14=0

has:

(A) Allthe three roots real and distinct

(B) One real and two conjugate imaginary roots

(C) All the three roots not only real but two ofthem

are also equal

(D) None of the above

The equation

xa_5x3 +7*- 5x*6=0
has:

(A) no negative root

(B) at least one negative root

(C) at least two negative roots

(D) None of the above

40. How many roots does the polynomial equation :

426 -325 + 3t -z,tt + 2* -22* | :0
have within and on the circle lzl<l ?

(A) None

(B) Two

(C) Four

(D) Six

41. Which of the following statements are true ?

(A) The set of all integers is countable and set of

all polynomial functions Pn with integet

coefficients is countable

(B) The set of all integers is countable but set of all

polynomial functions Pn with integer coefftcientt

is not countable

(C) The set of all integers is trot countable but se

of all polynomial functions P,, with intege

coefficients is countable

(D) None of the above

37.
33.

*l*lr
9v Yct

38.

(c) 1

34.

1(B) ;.t

3s.

36.

6
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42. How many limit points does the sequence {s,} where 46'

(( r \ls":(-1)'ilt*:lf,neN
L\ n))

have ?

(A) None

(B) One

(C) Two

(D) More than two

1

43. Co.qg]dei the series I*t, then which of the

following is true ?

(A) The series converges ro. k 'l 3

(B) The series converges for 0 < t < !
3

(C) The series diverges fo, k t l
I

(D) The series tliverges fot k < 
J

1

44. Let (x) = x2, g(x): - and I : [- l, 1] , then

. (A) f(x) and g(x) are both uniformly continuous on I
(B) (x) is uniformly continuous on I but g(x) is not

uniformly continuous on I
(C) f(x) and g(x) are not both uniformly continubus

onI
(D) f(x) is not uniformly continuous on I but g(f) is

uniformlY continuous on I
45. Considerthefunction

f(x) - JO when x is rational

[t ' wh"tt x is irrational

over the interval l-1, 2l.If U(P' f) is the upppr

Riemann sum of f relative to a partition P, then

U(R D:
(A) 2

(B) 3

(c) 0

(D) None of these

DAJ-11119-A

Consider the two functions f(x) and g(x) defined by

fl whenx*0
f(x) = i- \--l l0 when x = 0

I
lo
l1{-
lc
I

t

whenx irrational or zero

whenx= p/q is a non- zerorational

number andP in lowestform
q

e(x) =

47.

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

is true ?

(A) (x) and g(x) are both integrable on I

(B) (x) is integrable on I but g(x) is nol integrable

onI

(C) f(x) and g(x) both are not integrable on I

(D) None of the above

What is the value of integral

in [*lo* z
Jo

(A) 8

(B) 4

(c) 6

(D) None of the above

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

exists a point 'c' in [2, 5] such that

I f(x)dx =
J2

(A) 3c

(B) cf(2)

(c) cf(5)

(D) 3f(c)

48.

7
o
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49. For what value of k, the function f(x, y) defined by

| *vu
f(x, y) = hti;t , (*, Y)+ (0, o)

|. 0 , (*,ty=10,0)

is continuous at (0, 0) ?

(A) k: I

(B) k:2
(C) k=3
(D) None pf.lhese

If xyz = t,tit' what is the minimum value of
trt x * t3try + t,trz?
(A) tr*tz*t,
(B) 3trt2t3

(C) trt2tj

(D) None of the above

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

(z r\
followingisthevalueof 0l i, i | ?\z z)

53. Let G be a group of all2 x 2 non-singular matrices

over the real numbers, then which of the following

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

l-a a1(A) 
L" oJ

lu ol(B) lo 
"_J

[o al/c\ll\",, [a 0j

(D) None of the above

54. Let G be a finite group with order O(G). If N is a

normal sub-group ofG, then which ofthe following is

true ?

^/c) ^/^\ ^/--\(A) 
"[N] 

= o(c) - o(N)

^/c \(B) 
"t .J= o(c).o(w)

_/c\ _ o(c)(c) ol : l=\I\,/ ON

/r:\
(D) ol :l=o(c)+o(N)\r\.i

55. Ifa=(l 23 5) andb: (l S7 9),thenwhichofthe

following is equal to a-rba ? Whrire (f"exx) = (g(x))

(A) (37ss)

(B) (s7e3)

(c) (r27 8e)

(D) None of the above

51.

n(A) ,
n(B) 1
Iav(c) ;+

(D) None of the above

52. What is the value of the double integral

tt I t .\-
JJ (*' + Y')dxdv
R

where R is the region defined by
R={(*,y):0<x<y<l}?
(A) I

8
I



56.

't

Forwhich of the followingvalue of k,

zu = {0,1,2,...,k - l},
the ring of integers mod k, is a fibld ?

(A) 2s6

(B) e6l

(c) n47

(D) None of the above

Let operatiOn of addition and scalar multiplication in

V : {(a, b}: a, b e .R}

be defined as follows :

(D (a, b) + (c, d) = (0, b + d) and

k(a, b): (0, kb)

(II) (a, b)+ (c, d) =(a*c, b + d) and

k(a, b) : (0, kb).

Then which of the following is true ?

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

(B) V is the vector space over R with respecr ro

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

If Wr and W, are two sub spaces of a finite
dimensional vector space V, then dim(W, rr Wr):
(A) dim(W,) + dim(W,)

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

(C) 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) is asub space of V and L(S) c L(T) if ScT

(B) L(S) is a sub space of V and L(S): L(T) if ScT

(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) re

(c) 2r

(D) None of the above

59.
57:

60.

9
o
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Mathematics/B

2. Which of the fol lowing is the value of l im anwhere 4n: 1 + (- l)", n e N ?

(A) o (B) I

(c) -1 @) 2

3. ForwhatvalueofS" isthe sequence {S"} convergent?

( A )  S n = 1 * ) * + .  . *

l l  I
I  . o )  5 n = l * J * - + " " " " + 2 n - l
I
I

- l l l
I  ( c )  S n = l * 4 * - + " " " " + 3 n 1
I

@ )  S n = r * I * ; .  . #

l. Which of the following are respectively the infimum and supremum of the set

{cu, n. u} ,
[ n  )

(A) 0, I
' l

(c) _r, 
1

4. The image of a closed interval under a continuous fi.urction rs :

(A) aclosed interval (B) an open interval

(C) a semi-open inten al (D) a semi-closed interval

5. The upper and lower Riemann integrals of the functic f(x) = 0, x rational

= l. x irrational

on any interval [a, b] are respectively equal to :

( A )  0 , b - a

( C )  b - a , b + a

@) -1,  I

I(D) t, l

@) & ,b

@ )  b - a , o

czB-29327(B\
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6. WhatisthevalueoftheR-intergral J.l*l a* f
- t

(A) 0 (B) _1
( c ) l  6 q  2

7 . Which ofthe following is not true forthe fi.rnction

f(x): 1, x rational
= -1, x irrational

defined on [a, b] ?

t o

( A )  l f t * l d x = a - b

( B )  
{ t r , * r d x = b - a

(C) (x) is R-integrable over [a, b]

@) f(x) is not R-integrable over [a" b]

8. If a function (x) has an infinite number ofdiscontinuities in [a, b] then :
(A) f(x) is not R-integrable over [4 b]
(B) (x) is R-integrable over [a, b]
(C) (x) may or may not be R-integrable over [a, b]
(D) None ofthe above holds

/  \ / .  \
9. If f(x,y) = I Y - * 

l l  i1I l ,  then rim f(x.v) :
\ Y + x / [ l + y  )  1 x , y ) - + ( o , o )  -

( A )  - 0  
@ )  

* l

(C) - -l 
@) Doesnotexist

10. Forthe function :

r(x,v) = 1+#, (x, v) + (o, o)
= 0,  (X, y)  = (0,  0)

(A) fl<y=fyx @) fi,y*fy,
(c) fty and fyx do not exist (D) None ofthe above holds

3
czB-29327(B)
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1 1 .  T h e v a l u e o f  J I ( .  +  y ) d x  d y  w h e r e A :  { ( * , y ) ' 0 < x (  1 , 0 < y <  1 }  i s :
A

( A ) o  @ )  1

1
( c ) ;  ( D )  2

12.  I f  x :  r  s i .n  0 cos 0,  Y:  r  s in  0 s in  b, t : '  cos 0,  then

0 (x ,y ,z )  _
0 (r ,0,9)

(A) rsin0

(C) 12 sin0

(B) r cos 0

@) 12 cos 0

1 3 .  I f i n a g r o u p G a ' : a .  V  a e  G ' t h e n G i s :

(A) finite

(C) abelian

14. 
-fhc intersection of tlt'o subgroups of finite index

(A) emPty

(C) normal

(B) infinite

(D) non-abelian

i s :

(B) offinite index

(D) none of the above

15.  t fGisagroupwi thcenterZ(G) and f f  : ; iscyc l ic '  thenGis :
7\Gl

(A) finite (B) inlinite

(C) abelian (D) non-abelian

I 6. The converse of l-agrange's theorem is true for :

(A) finite grouPs (B) abelian groups

(C) non-abelian groups (D) cyclic groups

17 . In the ring {a + bi; 4 b integers} with respect to usual adclition and multiplication' the

numberofunis is :

( A ) 1  @ )  2

( c ) 3  Q )  4

czB-2e327(B)



I 8. If R is a commutative ring with unity having no nonfrivial ideals, then R is :
(A) adivisionring (B) anintegraldomain
(C) afield (D) noneoftheabove

19 ' which ofthe following is a subspace ofthe vector space ofcomplex numbers over
the field ofreal numbers ?

(A) . the set of integers
(B) the setofnatural numbers
(C) the setofreal numbers

(D) the set of irrational numbers

20 ' The dimension ofthe vector space ofcomplex numbers over the real field is :
( A ) l  ( B )  z
( c ) 3  p )  q

21. The fi.rnction (x) is defined by

l x - 4 1l ( x ) =  x + 4
x - 4 '

= 0 , x = 4

what is the value of lim f (x) ?

( A ) o  6 )  r
(C) -1 

@) It does not exist

c i n  ? .
22 .  I f  f ( x )  -  t ' n i x ,  

x  +  0
X

= l , X : 0 ,

then (x) has :

(A) a removable discontinuity at x = 0

@) a discontinuityofthe first kind x:0
(C) a discontinuity ofthe second kind at x :0

(D) none ofthe above properties

czB-29327(B\
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23. Whichofthefollowingisthevalueofthe'C'oftheLagrange'sMeanValueTheorem

forthe fi.urction f(x) : log * ott [], 2l 2
L 2  I

2
(A) 3rog2

a
J

(c) Cs,

2 4 .  I f f ( x ) = 0 , x S 0
= X , X ) 0 ,

Thenf(x) is :
(A) continuous and differentiable at x:0
(B) differentiable but not continuous at x = 0

(C) continuous butnotdifferentiable at x:0
(D) neither continuous nordifferentiable at x:0

( t  I  ) ^
25. Whichofthefollowingisthevalueof ]ty. |.;t 

- 
*t;j 

t

(B)

(D) 4lo92

3log2

a
J

I
(B) z

I(D) -t

0
@) 2acosec ,

@) 2acosec 0

4 a s i n 0

4 a c o s 0

26.

I(A) t
I(c) -5

(A) u.or". I
(C) a cosec 0

27 . The radius of curvature at any point of the curve

x :  a(0-  s in0) ,  Y = a( l  -cos 0)

is equal to :

(A) urin 92

(c) + asin I

' ) q

The polar subtangent for the parabola :: = | - cosg is equal to :
v

(B)

(D)

6czB-29327(B)



28. What type of a double point is the origin on the curve art' = gx2 _4x3 ?

29 . For any two complex numbers z, and zr,lz, * zrl2 + lz, _ ,r.1, _ 2(zrl, + lzrlr) :
( A ) 0  ( B )  I
(c) 

rlz,l2+lzrl2 1D) lz,lr_lzrl,

30. whatisthevalueo, @ *')1, 
,

(-r* iJ: f  
'

(A)  1 -  t€
8 8

( c )  l * i f
8 8

31. What is the real part of Sin r (cos 0 + i sin 0) ?

(A) anode

(C) aconjugatepoint

(B) acusp

(D) none ofthe above

(B )  - 1 *  i €
8 8

(D)  -1 -  t {
8 8

32 .  ron  [u *b i )  : ."  ( a - b i /

(A)

(c)

T E .
(A) 

, '

(c) zitun-'[ !)
\ a /

(B)

@)

(B)

(D)

.or-'(.[ore)

"or-'(.yGino)

i tun-' [!]
\ a /

i '". r,-'[!)

33. The liney : mx + c is anormal to the parab olayz :4ax for all values ofm if :

( A )  
" = u - * 3m

a
( C )  Q = -

m

czB-29327(B)

( B )  c 2 - a 2 + m 2

(D) c :1am- am3

/  _ \
sin-' (./sin dJ

' in- '(So'e)
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34. The eccentricity and the distance between the foci of the ellipse 3xz + 4y2: 12 are

resPectivelY equal to :

(A) zunal @) |anaz/-

(c)  l *u3 @) ;and4
:

3 5 . The equation ofthe diameter which is conjugate to the diameter x : 2y of the hyperbola

16x2 -9y2 :  144  i s  :

(A)  Y:zx 
(B)  16x:9Y

(C) 32x:9y @) 9x :76Y

36. The equation of a straight line through the point (3, 1, -6) and parallel to each of the

planes x * Y + 2z- 4: 0 and 2x-3y 1- z+ 5: 0 is :

x - 3  v - l  z + 6
(A)  r  

= : r  =  
z

i  x - 3  Y - l  z + 6

I  ( B )  z = = =  I

x - 3  v - 1  z + 6
( c )  3  

= : 7  =  
_ 5

x - 3  Y - l  z + 6
( D )  -  : 1 - - = -

t 3 - 5

37 . The spheres a(x2 + yz + zz) + 2lx + 2my + 2ru * P : 0 and b(x2 + t' + *) : k' will cut

orlhogonallY if :

(A) 12 + m2 + nt: Pt (B) a12 + bm2 + Pn2:0

(C) ak2: bp (D) t +b2: P2

3 8. The general equation of a cone which passes through the axes is :

(A) axt + by' + cz2:0 @) u*'+ bY2 + czz: I

(C) tYz+gzx+hxY:0 (D) fYz+gzx+hxY: I

czB-29327(B\



39 ' The locus ofthe points ofintersection ofthree mutually perpendicular tangent planes
to the central conicoid ax2 +by2 * cz2:1 is a :

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

40' The number of normals that can be drawn to the conicoid ax2 + by2 + cz2: I from
a given point in general is :

(A) + (g) firrc
(C) three @) two

41. what is the value 
"r {'1941 

o* ,

(A) , '"t 
[:) 

Iog(ab)

(c) j'"* (*) '"'.0,

@) , '"* (i) rog(ab)

(D) j'"* [i) '"*.0,

42. whichoftherollowingisthe valueofthe integral Jcos-r 
[#) ",

(A)  2xtana x- log( l  +x2)+s

@) 2xtan- t  x+ log( l  +x2)+c

(c )  x  tan- r  
" -+ rog( r  +* ' ) * .

(D )  x  tan - r *  *1 rog ( r  +  * r ) * .

43. For any three vectors e,6, d, what is the value of
t- \

d x ( b x  c J + 6 " ( e  x d ) + e  
" ( a , o )  

t

( A )  3  ( B )  a . 6 x d

( C )  d + 6 + c  6 p )  0

czB-29327(B\
[Turn over



44. Y'y =

t _ 2( A ) i  { n )  n
(c) 2y (D) Y'

45 . Which of the following is the solution ofthe differential equation

dv
i r + 3 Y  = e 2 *  ?
OX

(A) y: (2x* c) e-*' (B) , = 
it' 

+ ce-3*

( c )  y : c x + 2 e * '  ( I ) )  , = l t  + c " ' *

46 . For what value of ' a' and 'b' is the function a eb* particular integral of the differential

equation

q  *  13E +  42y  = l l 2e*  ?
dx' dx

( A )  a : 2 , b :  I

( C )  a :  4 , b : 2

47 . Which ofthe following is the value 
"f D+ 

(sin 2x) ?

1 ,- 
"- 

rR\ - 1x sin 2*(A) -x s in2x (B) 
4" 

- ' - - -

-  I  .  ̂ ^c?v , , ) \  ! *  
"or2*(C)  - l x  cos2x  (D)  

4 "  
- - - -  -

4g. Which of the following is the complete primitive of the differential equation

p , + p - 6 = 0 , w h e r e  p = +  ?
ox

( A )  ( y - 2 x - c ) ( Y + 3 x - c ) = 0

@) (Y -2* - c,) (Y + 3x - cr)

(C)  (y -3x-c , )  (y  +2x-  c r )  =  0

@ )  ( Y - 3 x - c ) ( Y + 2 x - c ) = 0

( B )  d : 6 , b : - l

( D )  a :  l , b : 2

1 0czv-2e321(B)



49. If D = diag (cr,, cf,2, ........,cf,n) is a diagonal matrix of order n, then Dp :
(A) diag (a,, cr2, ........,crn)

@) diag (pa,, pcr2, ......, pcrn)
(C) diag (a, * p, 0z * p, ......, c" + p)
(D) diag (o,r, crp, ......, crnp)

50' IfA is a Skew-Hermitian matrix then the diagonal elements ofA are all :
(A) 2eros @) ptrelyimaginary
(C) zeros orreal 6p) zerosorpurelyimaginary

5l ' If X and Y are inversible matrices of the same order, then X.y is inversible if and
onlyif:

(A) X: Y 63) X2: yz

(C) XY: YX (D) X2 + yz: O

52' How many square matrices A and B are there such that AB - BA: I ?
(A) finite @) infinite
(C) finiteorinfinite @) none

@ )  a : l l , B : 6
( D )  a : 2 ,  B : 3

ion 1"3 - 6?"2 + ol - B :0, the characteristics
53. For what values of cr nd p is the equat

f r  2 sl
equationofthematrix 

l0 2 4l?

[ o o 3 ]
( A )  a : 6 , 0 :  l l
( C )  c r : 3 , B = 5

s4 whatistherankofthe_".. 
fi ; :il 

,

(A) 4
(c) 2

(B) 3
(D) I

czB-29327@)
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5 5 . IfA is a 4 x 5 matrix with rank 3, then the number of linearly independent solutions of

the equationAX:0 is :

( A ) 4  @ )  3

( c ) 2  Q )  1

56. I fCPC2, ' . " ' .Cnarethel inear lydependentcolumnsofamxnmatr ixAofrankr '

then:

(A)  r<n

(C) r :  11

(B)  r )n

(D) None ofthe above holds

57 . If a,, ar, ....., 3n are the roots of the equation 1n * nax - b :0' then

(a, - ar) (a, - a-,) . ' . . . .  (a, - Bn) :

(A) oo, @) tr?,n'

(C) (n- l)a (D) n(a,*r+ a)

58. If the roots of the equation x3 - px2 + qx - r : 0 are in H.P., then the mean root is

equal to :

3n ,.D\ 3q
(A) 

rP (B)
q p

31 3q
( c ) ?  @ ) ;

59. Which ofthe following is the equation whose roots are the cubes of the roots of the

equation x3 + 3x2 + 2:0 ?

( A )  y 3 + 3 3 y 2 + l 2 y * 8 : 0  ( B )  y 3 + 1 2 y 2 + 3 3 y * 8 : 0

( C )  y , + 8 y r + I 2 y + 3 3 : 0  ( D )  y ' + 3 3 y 2 + 8 y + 1 2 : 0

60. What is the minimum number of imaginary roots which the equation

2x1 _ xa + 4x3 - 5 :0 can Possess ?

( A ) 2  ( B )  3

( c ) 4  @ )  s

czB-29327(B) l 2
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