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What is the range of the real valued function y =
A (—o0,m) B)  (~o,0) U(0,00)

C)  (=%,5) U(5») D) [0, )

Which of the following is the inverse of the function f(x) = e2*?
A) gx) =Inx B) g(x) = In(2x)

C) gk =InvVx D) gx)=e%*

If the sum of the roots of the quadratic equation ax? + bx + ¢ = 0 equals the sum of
their squares, then

A)  2ac = ab + b? B) 2ac=a+b
0) 2ac = a? + b? D)  2ac = a? — b?

Which of the following is the equation of the plane containing the lines?

x—_1=y—4=zandﬁ=y—_1=ﬂ?

-2 -3 4 -1
A) x+y+z=0 B) xt+y+z=1
O) x+y+z=4 D) x+y+z=5

The parametric equation of the line passing through the point (1, 2, 3) and
perpendicular to the xz-plane is given by:

A) x=1y=2,z=3 B) x=1+ty=2,z=3

) x=1,y=2+¢tz=3 D) x=1y=2,z=3+t

x+2

Which of the following statements is true of the function f(x) = prwarpll

A) f is continuous for all real x

B) f has a removable discontinuity at x = —2 and a non-removable discontinuity
atx =5

O) f has removable discontinuities at x = —2 and x = 5

D) f has a removable discontinuity at x = 5 and a non-removable discontinuity
atx = —2



10.

11.

Consider the functions

Flx) = {xsin(xi),x 0

0, x=0

And

flx) = {xz’sm(xi)’x #0
0, x=0

Which of the following statements about f and g is true?

A) Both f and g are differentiable at x = 0

B) Both f and g are continuous at x = 0 and neither is differentiable at x = 0
@) f is continuous at x = 0 but not differentiable at x = 0, while g is differentiable at
x=0

D) f is differentiable at x = 0, while g is continuous at x = 0 but not differentiable at

x=0
1] % equals:

A 2sinh ' (Vx)+C B) sinh'(Vx)+C

C) I(Vx+vi+x)+cC D) In(Vx—VvI+x)+C

What is the volume of the solid generated by rotating the area included between the curve
y = x? and the line y = x about the line x = 0

A) i—: cubic units B) % cubic units
C) 3 cubic units D) = cubic units
A card is drawn at random from a well-shuffed pack of cards. What is the probability that it

is a heart card or a red card or a king?

5 6 7 8
A) = B) = o = D) =

An equilateral triangle is inscribed in a circle of radius 1 centimeter. If a point is taken at
random within the circle, what is the probability that the point lies in the triangular region?
B . 0

4

3V3

4t

)

4

A) D)

3
4



12.

13.

14.

15.

16.

The series Y=

A)
B)
9)

D)

1
n(logn)P

Converges for all p

Diverges for all p

Converges if p > 1 and diverges if 0 <p < 1

Converges if p = 1 and diverges if 0 <p < 1

Which of the following statements is true of the function f = %,x * 07

A)
B)
9)

D)

f is uniformly continuous on (0, o)

f is not uniformly continuous on [a, ),a > 0

f is not continuous on [a,0),a > 0

f is uniformly continuous on [a, ©),a > 0, but not uniformly continuous on

(0, )

1
Consider the function f(x,y) = (x3 4+ y3)3. Then

A)
B)
9)
D)
If u=

A)

Both £, (x, y)and f,(x,y) fail to exist on the line y = x

Both £, (x, y)and f,(x,y) fail to exist on the line y = —x

Both £, (x, y)and f, (x,y) fail to exist on the line y = 0

Both £, (x, y)and f,(x,y) fail to exist on the line x = 0

—-X — —
Y2 and v = tan~'y — tan"'x, then
1+xy

u=tanv B) v =tanu @]

u =sinv D) U = CoSV

Consider the following three statements about Riemann integrability of a function f on [a, b]

L

IL.

I1I.

A)

9)

If f is monotonic on [a, b], then f is Riemann integrable on [a, b]

If f is bounded and continuous on [a, b] except possibly at a or b, then f is

Riemann integrable on [a, b]

If f is bounded and continuous on [a, b] with only a finite number of points of
discontinuities in [a, b], then f is Riemann integrable on [a, b].

Statements I and II are correct B)

All the three Statements are correct D)

3

Statements II and I1II are correct

None of the three statements are correct



17.

18.

19.

20.

21.

22.

23.

Let f be an absolutely continuous function on [a, b]. Choose the correct statement.
A) f is of bounded variation on [a, b]

B) f is not of bounded variation on [a, b]

O) f may or may not be bounded variation on [a, b]

D) None of these statements is true

What does the equation |z|? = Im(z) represent in the Argand plane?

A) The imaginary axis

B) The upper half plane

O The circle centred at %i and of radius %

D) The unit circle centred at the origin

Which of the following expressions is equal to (sinf + icos6)*?

A) (cos@ + isinf)* B) (cosO — isinf)*
C) (sinf — icos)* D) (sin + icosB)?
. ) w nzm .
The radius of convergence of the power series Y,y -1 o Is given by
N B) e c) 0 D) o

e

The largest order of the cyclic group contained in Zg X Zg is:

A) 12 B) 18 C) 24 D) 48

Let Q be the Quaternion group with centre Z(Q). Then the quotient group Q/Z(Q) is:

A) a cyclic group of order 4 B) a Klein four-group

O a group of order 2 D) a group of order 8

Let G be the group of 2x2 non-singular matrices under matrix multiplication. Let H be the

O). Then

subset consisting of lower triangular matrices of the form((z d

A) H is not a proper subgroup of G
B) H is not a subgroup of G
@] H is a subgroup, but not a normal subgroup of G

D) H is a normal subgroup of G
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Let G be a group of order 15. Then the number of Sylow subgroups of G of order 3 is:

A)

Let S; be the permutation group on three symbols with identity element e. Then the number

0 B) 1 c) 2 D) 3

of elements of S; which satisfy the equation x? = e is:

A)

1 B) 2 ¢ 3 D) 4

Consider the ring S = {(a ?) ta.b € R} with the usual addition and multiplication of

matrices and the set T = {(

A)
B)
0

D)

0

a O

0 O) ta € R} . Choose the correct statement.

T is a subring of S with same identity is that of S
T is a subring of S with an identity different from that of S
T is not a subring of S

None of these statements is true

The units of the Euclidean domain Z[i] are:

A)

H
=
=

+1 B) +i O D) None of these

Choose the incorrect statement:

A)

9)

[Q(WZ\/3):QW2)=2 B) [QWZ3):Q(3)]=3
[Q(W2):Q]=2 D) /2 and /3 are algebraic over Q

Squaring the circle is impossible because:

A)  [Q(Wm):Q)]isapowerof2 B)  [Q(m):Q]isapowerof 3

C) [Q(m):Q]is finite D) [Q(/m): Q] is nota power of 2
21 10 . o .

If A= ( 3 _ 1) and I is ( 0 1) , then which of the following is the zero matrix?

A A2+ A—5I B) A2—A—5I

C) A2+A+5I D) A*’—-A+5I
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Which of the following statement is not true?

A) If A and B are symmetric matrices, then AB is symmetric
B) If A is a symmetric matrix, then A™ is symmetric, n € N
@] If A is a symmetric matrix, then f(A4) is symmetric for any polynomial f(x)

D) If Aisan n xn symmetric matrix and P is an n x m matrix, then PTAP is
symmetric

Which of the following is a subspace of the vector space of n x n real matrices over R?

A) The set of n x n real symmetric matrices over R
B) The set of n x n real invertible matrices over R
@] The set of n x n real non-invertible matrices over R

D) The set of n x n real non-zero matrices over R

Which of the following is a basis for the vector space R3?

L. {(1,0,1),(0, 1, 0), (-1, 0, 1)}

11. {(1,2,3),(2,3,4),(2,4,6)}

A)  Tonly B)  Ilonly

O Both I and II D) Neither I nor II

For the vector subspace W of R® defined by W = {(a,b,c):c = 3a,a,b,c € R}
A) dmW =0 B) dmW =1 C) dmW =2 D) dimW =3
In which of the following cases is R3 not a direct sum of U and V?

A) U=1{(ab,0):a,b € R}, V={0,bc)bc € R}

B) U={(ab,0):ab € R}, V={0,0,c):c € R}

0) U={(ab,c):a= b=cab,c € R}, V={0,b,c)bc € R}

D) U=1{(a0,0):a € R}, V={0,b,c)bc € R}

Let f : V = W be a surjective linear map. Let dim ¥V = 5 and dim W = 3. Then

A) dim ker f > 2 B) dim ker f > 3
O) dimker f = 2 D) dim ker f = 0,1 or 2 and each of these cases
can arise



Consider the map F : R® — R? defined by F(x,y,z) = (x +y,y + z), Then

A) F is neither linear nor one to one

B) F is neither linear nor onto

@) F is linear and has zero kernel

D) F is linear and has a nonzero subspace as kernel

Which of the following is a solution of the differential equation x Z—z — 2y = x3e*?
A y=x? B) y=x%(e*+¢)

O y =sinx D) y=Inx

What is the solution of the differential equation
(xsec(%) +y) dx—xdy =20
with initial condition y(1) = 0?

sin ) cos ()

A x=e B) x=e

sin (;) _ ecos (;)

) x=e

What is the particular integral of the partial differential equation

0%z 0%z 0%z
-7 3 =e*™V9
0x? 0x0y t o0y?

A) XY B) L ox—y Q) 1 ox—y D) —eXV
12 15 20

Which of the following partial differential equation is hyperbolic?

0%u 0%u 0%u 0%u 0%u 0%u
A) 6x2+66x6y+36y2_0 B) 26x2+46x6y+36y2_0
0%u 0%u 0%u 0%u 0%u 0%u
© 4 0x? +4 0x0y t dy2 0 D) axz 2 0x0y t dy2 0
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Let X = {a,b,c}and T = {X, ¢,{a},{a, b} {qa, c}} be a topology on X. Then
A) (X,17)is a T, space

B) (X,17)is a T, space

C) (X,1)is neither a T; space nor a T, space

D) (X,7)is both a T, space and a T, space

Which of the following statements is true?

A) For 1 < p < oo, the metric space [? is separable

B) For1 <p < oo, the metric space [P is complete

O) For1 <p < oo, the closed unit ball in [P is compact

D) For1 <p <r < oo, the normed space " is contained in [P

Choose the correct statement from among the following:

A) The supremum norm on C[a. b] comes from an inner product
B) C[a.b] is not complete with respect to the supremum norm
C) C[a.b] is complete with respect to ||. ||,

D) Cla.b] is complete with respect to the supremum norm

Consider two different inner products in R?

IP 1 defined by < u, v >= u v, + (uyvy + u v,) + 2u,v,

forall u = (u; v;)and v = (u, v,) € R%and IP 2 the standard inner product on R?.
Then the angle between (1, 0) and (0, 1) is:

A) % with respect to IP 2
B) % with respect to IP 1
@] % with respect to both [P 1 and IP 2

D) % with respect to both [P 1 and IP 2
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2=x, then the value of ¢ is

If y —2x+ ¢ =0 is a tangent to the parabola y
A) 5 B) -1 O) 2 D)

If A=cos (cosx) + sin (cosx), then the least and greatest values of 4 are

A)  0Oand2 B) -landl C) —+2andA/2 D) 0Oand+/2
18
The values of 2, cos2(5r)°, where x° denotes the x degrees, is equal to
=1
A) 0 B) 7/2 0) 17/2 D) 25/2
eZz
The value of 3 where c is the circle |z]=2 is
(z-1)
c
41, 8T . 16 . 16
A = e? B) — ie? C) — ie? D) — ie?
3 3 3 24
-z
Let f:C—C be defined by f(z)= B for z€C. For this function, the point z=0 is
A) an essential singularity B) a pole of order zero
O a pole of order one D) a removable singularity

- 1
v:[0,1]—C is defined by y(£)=2¢2™. Then n(y, 5) s

A) Not defined B) 2 ©) 1 D)

The number of fixed points of the Mobius-transformation
S(z)=az+b,a#0,a# 1 are:

A) 2 B) 1 c) 0 D)

If |z—3i|=|z+3i], the locus of z is:
A) real axis B) Imaginary axis

2

C) circlex +y2=1 D) parabola y2=9x

The number of elements of order 3 in the alternating group 44 is:

A7 B) 2 c) 8 D)
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How many (non-isomorphic) groups of order 51 are there
A) 4 B) 3 0) 2 D) 1

Find the number of non-zero elements in the field Zp which are squares ie. of the

form m2, meZp, m#0 , where p is an odd prime number
-1 +1
N5 B 5 o 5 D)

The number of group homomorphisms from the symmetric group S3 to Z /67 is

A) 6 B) 2 C) 3 D) 1

Let G be a cyclic group of order 10. For a€G, let <a> denote the subgroup generated
by a. How many elements are there in the set {a€G| <a> = G}

A) 3 B) 4 c) 5 D) 1

The system x+y+2z=a, —2x—z=a,, x+3y+5z=ay has no solution, then
A) az=a, and a|#0 B) az=ay=a;=0

O az=3ay and a,=0 D) ay=—3a; and a3=0

The rank of the linear transformation T: R® —» R3 by

T(a,b,c)=(a+2b—c,b+c,a+b—2c) is
A) 1 B) 2 O) 3 D) 0

Let A be a nilpotent linear transformation on a finite dimensional vector space V over
reals. Which of the following is true about 4

A) A 1s invertible
B) I-4 is invertible
©) Eigen values of 4 are of absolute value 1

D) A has ‘n’ distinct eigen values, where 7 is the dim of V'

The geometrical effect of the linear transformation associated with the matrix

[_ 1 O] is
0 2
. T
A) rotation by an angle 5
B) stretching along Y-axis and a reflection with respect to Y-axis

O a stretching along X-axis

D) reflection with respect to X-axis

10
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Let A be a 3x3 matrix with complex entries, whose eigenvalues are 1,+2i. Suppose

that for some o,B,yEC, 0d 1 =A2+BA+yI, where I is 3x3 identity matrix. Then (a,B,y)
equals

A)  (-1,44) B) (-14-2) C) (-1,24) D) (4-14)

1 a b
Let M= (O 2 c) where a,b,c € R, then M is diagonalizble if and only if

0 0 1
A) a=bc B) b=ac @] c=ab D) a=b=c
92 92
The general solution of the wave equation a—tf =c? a—szl 1s
A)  Yx)=(xtcr) B)  y)=e(xtenty(x—ct)
©) y(x,0)=0(x—ct) D) No general solution exist

For the equation (x2+x—2)2y"+3(x+2)y'+(x—1)y=0, which of the following is correct?

A) x =—2 is regular singular point; x =1 is irregular singular point
B) x =—2 is regular singular point; x =1 is regular singular point
O) x =—2 is irregular singular point; x =1 is irregular singular point
D) x =—2 is irregular singular point; x =1 is regular singular point

The partial differential equation uxx+x2uyy=0 is of

A) parabolic B) hyperbolic  C) straight linear D) elliptic

The solution of (12x+5y—9)dx+(5x+2y—4)dy=0 is
A) 6x2—5xy—y2+9x—4y=c B) 3x2—4xy—y2+9x—3y=c

) 6x2+5xy—y2—9x—4y=c D) 6x2+5xy+y2—9x—4y=c
Using Picard’s method the approximate solution to the initial value problem y'=1+y2,
»(0)=01is

3_ 2.5

A)  y(x) =tanx B) y(x) =x— %x - X

-+

—x—1y2_ 2,44 ... —x—243_ 1,54 ...
C) y(x) =x JX - pxt D) y(x) =x S Xt

The partial differential equation formed from the equation that represents the set of all
spheres whose centre lie along the z-axis is given by

A)  xp—yq=0 B)  yp2¢=0 C)  ypxq=0 D)  xp—2¢=0

11
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92 92
Which of the following are solutions to the partial differential equation a—xtzl =9 a—ytzl
A cosGx—y) B)  x*h? C)  sin3x=3y) D) e singy

Which of the following is an example of parabolic type partial differential equation
A) Wave equation B) Heat equation
O) Laplace equation D) All the above

Let X and Y be two topological spaces which are homomorphic. Then which of the
following is not true

A) If X 1s connected then Y is also connected
B) If X is compact then Y is also compact

O) If X 1s Hausdroff then Y is also Hausdroff
D) If X 1s complete then Y is also complete

Which of the following is true?
A) The set of integers Z with usual metric is a complete metric space
B) [0, 1] 1s nowhere dense in R with usual topology

) The set Q of rational numbers can be written as Q =N, eyU;, , Where
{U,), n€EN} is a sequence of open sets in R with usual topology

D) If d is a bounded metric in X and d’ is an unbounded metric on X then d
cannot equivalent to d’

Let X be a Hausdroft space. Then which of the following is true
A) A sequence in X may have more than one limit
B) The diagonal {(x,x) [x€X} is not closed

O If /:X—Y is continuous and Y is Hausroff then {(x,y) | f{x)=f(»)} is a closed
subspace of XxX

D) There exists a metric space which is not Hausdroff
Let t be the topology on R genertaed by { [a,a+1] | a€ER} , then

A) 7 is the discrete topology B) 7 1s the trivial topology

O T is countable D) Every singleton set is open but not closed

12
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Let X=R with the topology defined by U is open if and only if X—U is finite or X., then

the sequence {x, } where x =n for all nEN

A) Converges and the limit is unique

B) The limit of x,, cannot be an integer

O Converges to 1
D) It has no limit points

If 1< p<g <o and 0#x€/P, then which of the following relation is true always

> < <
AW, B i, O k<, D) k]S,

Let F:X—Y be a closed, linear map such that R(/)=Y where X and Y are Banach
spaces. Which of the following is true

A) F is continuous and open B) F is continuous but not open

O F is open and discontinuous D) F is neither continuous nor open

Let X be an inner product space , Y be a subspace of X and x € X. Let y be a best
approximation from Y to x. Then dist(x,Y) 1s

A <x,y>?

B) <x, x—y>/?

0) <x, x+y>?

D) <x+y x—y>/?

13



