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The complete integral of the partial differential equation xpq + yq® — 1 = 0 where p = % and

= %
1= 5

(z + b)? = 4(ax + y).
z+b=2(ax +y).
z+ b = 4(ax + y).
z+ b = 2(ax + y)2

(z + b)? = 4(ax + y).

Let P be the set of all the polynomials with rational coefficients and S be the set of all sequences of
natural numbers. Then which one of the following statements is true?

S is countable but P is not.

Both the sets P and S are uncountable.

Both the sets P and S are countable.

P is countable but S is not.

P is countable but S is not.

For the differential equation
v = 3yy4/3
x -+ 6y = 3xy
consider the following statements:

(1) The given differential equation is a linear equation.

(ii) The differential equation can be reduced to linear equation by the transformation V = y~1/2,

(iii) The differential equation can be reduced to linear equation by the transformation V = x /3,

Which of the above statements are true?
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Which one of the following statements is not true for Simpson’s 1/3 rule to find approximate value
of the definite integral 7 = fnl f(x)dx?

If yo = f(0),y; = f(0.5),y, = f(1), the approximate value of I is %[y0 + 3y, +¥.].

The approximating function has odd number of points common with the function f(x).

Simpson’s 1/3 rule improves trapezoidal rule.

The function f(x) is approximated by a parabola.

If yo = f(0),y, = f(0.5),y, = f(1), the approximate value of 7 is %[y0 + 3y, + y,l.

The equation of the tangent plane to the surface z = 2x? — y? at the point (1, 1, 1) is

X—Y—dZ =2
4x —y—3z=1,
2x—y—2z=1.
4dx —2y—z =1,

If {x, y} is an orthonormal set in an inner product space then the value of ||[x — y|| + ||x + y|| is

242
2+ /2.

V2.
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Which one of the following spaces, with the usual metric, is not separable?

The space C|[a, b] of the set of all real valued continuous functions defined on [a, b].

The space [* of all bounded real sequences with supremum metric.
The Euclidean space R".

The space [* of all absolutely convergent real sequences.

The space [* of all bounded real sequences with supremum metric.

Let G be an abelian group of order 2018 and f: G — G be defined as fix) = x°. Then

fis not injective.

[fis not surjective.

there exists ¢ # x € G such that flx) = x 1.

fis an automorphism of G.

fis an automorphism of G.

If f:R — R is a continuous function such that

fx+y)=fx)+f(y), forallx,y e R,
then

f is increasing if f(1) = 0 and decreasing if (1) <0.
f is increasing if f(1) < 0 and decreasing if f(1) > 0.
f 1s a not an increasing function.

f 1s neither an increasing nor a decreasing function.

f is increasing if f(1) = 0 and decreasing if (1) <0.

TTie central dilference operator 0 and backward dillerence operator Vare related as
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5§ = V(1 - V).
5=V(1+V) :
5=V(1-V) i
8 = V(1 + V)z.

1

§=Vv(1—-V) 2.

How many continuous real functions f can be defined on R such that (f(x))? = x? for every
x € R?

Infinitely many.

None.
4,

The greatest common divisor of 11 + 7i and 18 — i in the ring of Gaussian integers Z[i] is
3.

1+1

2+1L

The complete integral of the partial differential equation

82
oOx

2_ 3
2 &% +5 e
oxdy o

2| Ly

is

d1(y — X) + x, (¥ + x) + ¥,
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b1 (v + %) + xp(y + x) + xe* 2V,
d1(y —x) + pa(y + x) + ™+,
O1(y +x) + xpy(y + x) + e+,

$1(y +x) + xpo(y + x) + ¥,

IfS={(1,0,i),(1,2,1)} c C°then S* is

span {(i, — > (i + 1),~1)}.
span {(—i,> (i + 1), )}.
span {(i, — > (i + 1), 1)}.

span {(i, (i + 1), ~ 1)}

span {(i, — > (i + 1), 1)}.

The improper integral an 2%dx 1s

convergent and converges to 2.

divergent.

1
convergent and converges to —.

convergent and converges to —In2.

1
convergent and converges to —.

Let f : R — R be a continuous function which takes irrational values at rational points and rational
values at irrational points. Then which one of the following statements is true?

f is uniformly continuous on Q.

f is uniformly continuous on R.
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f is uniformly continuous on Q°.

No such function exists.

No such function exists.,

If f:][0,10] > R 1s defined as

0, 0=x<2,
f(x) =41, 2<x<5
0, 5<x=<10,

and F(x) = foxf(t)dt then

F(x) = 3 for x <5.
F'(x) = f(x) for every x.
F is not differentiable at x = 2 and x = 5.

F is differentiable everywhere on [0, 10].

F is not differentiable at x = 2 and x = 5.

The Maclaurin series expansion

2 3
In(1+x) =x—=+=—
2 3

is valid

onlyif x € [-1,1].

ifx > —1.
only if x € (—1,1].

for every x € R.

only if x € (—1,1].

If 4x = 2(mod 6) and 3x = 5(mod 8) then one of the value of x is
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If f(x) = lim,,_, S, (x), where
X X X
x+D2x+1) 2+ D@x+D T T+ D((n+ Dx+ 1)

Sp(x) =

then the function f is

The rate of change of f(x,y) = 4y — x? at the point (1, 5) in the direction from (1, 5) to the point
(4,3) is

letG = {ay,az, ....,azs} bea group of order 25. For b, c € G let
bG = {bay, ba,,....,bas}, Gc = {a;c, ac, ..., axscl.

Then

bG = Gc onlyifb = c.
bG = Gec ¥b,c e G.

bG = Gec onlyifb™ = ¢.
bG = Ge, if b= c.
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bG = Gc ¥b,ceG.

If (x,) is a sequence such that x,, = 0, for every n € N and if lim,,_,,((—1)"x,,) exists then which
one of the following statements 1s true?

The sequence (x,,) is a Cauchy sequence.
The sequence {x,,) is not a Cauchy sequence.
The sequence {x,,) is unbounded.

The sequence {x,,) is divergent.

The sequence (x,,) is a Cauchy sequence.

If n > 2, then n® — 5n3 + 4n is divisible by

5= N2, |2-23+].
Then S equals
(2,3):
[2, 3]

(2, 3).
(2, 3).

1 1z L e
1ITT] DL[}J L{.n — "i'UUJ ITTIE I0TY Lc'.,n el i
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lim supa,, = +,lim infa,, = 0.
lim sup a,, = +«,lim infa,, = —=.

lim sup a,, = 1,lim infa,, = —1.

lim sup a,, = +%,liminfa, = 0.

Let f : R*> IR be defined as f(x,y) = |x| + |y|. Then which one of the following statements is
true?

f is continuous at (0, 0) and £,.(0,0) = £,,(0,0).
f is continuous at (0, 0) and £,.(0,0) = £,(0,0).
f is discontinuous at (0, 0) and £,(0,0) = £,,(0,0).

f 1is continuous at (0, 0) but f, and f,, does not exist at (0, 0).

f 1s continuous at (0, 0) but f, and f,, does not exist at (0, 0).

Let A and B be two subsets of a metric space X. If intA denotes the interior A of then which one of
the following statements is not true?

AC B = IintA C IntB.

int(A U B) = intA U intB.
int(A N B) = intA N intB.
int(A U B) D intA U intB.

int(A U B) = intA U intB.

Which one of the following statements is false?

A subring of a field is a subfield.

A subring of the ring of integers Z, is an ideal of Z.

A commutative ring with unity is a field if it has no proper ideals.

A field has no praper ideals
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A subring of a field is a subfield.

Let o = (37125)(43216) € §7, the symmetric group of degree 7. The order of & is

s =ng.]o, 3.

Then which one of the following statements is true?

inf > 0.

sup S =1 and inf §=0.
sup S > 0.
supS=mfS=0.

sup S=mfS=0.

The characteristics of the partial differential equation

0%z d?%z 0z
36— —y¥—-8x12—=0
axz 7 dy? X ox

when it 1s of hyperbolic type are given by

1
X+E—C1,x _6_C2

i 1
x+F_Cl,x 7_62.

36 [
x+F—C1,x _?—Cz
BV | 1 —_— g 1 —_—
AT T -4 C5.
ye ys ==
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A bound for the error for the trapezoidal rule for the definite integral ful ﬁ dx is

g-l,,_, GIH ﬁlm e

Exact value of the definite integral f; f(x)dx using Simpson’s rule

cannot be given for any polynomial.

is given when f(x) is a polynomial of degree 4.
is given when f(x) is a polynomial of degree 5.

is given when f(x) is a polynomial of degree 3.

is given when f(x) is a polynomial of degree 3.

If ¢ is Euler’s Phi function then the value of @(720) is
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The total number of arithmetic operations required to find the solution of a system of n linear
equations in n unknowns by Gauss elimination method is

If (x,,) is a sequence defined as
X, = [%], foreveryn € N

where [.] denotes the greatest integer function then lim,,_, X,

1
1
=

does not exist.

Let R be a ring with characteristic » where n > 2. If M is the ring of 2 x 2 matrices over R then the
characteristic of M is
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If A= [T i] is a matrix with eigen wvalues V6 and —/6, then the values of aand b are

respectively,

The dimension of the vector space of all 6 x 6 real skew-symmetric matrices is

Let (xo, f(x0)) = (0,—1), (x4, f(xy)) = (1,a) and (x,, f(x,)) = (2,b). If the first order divided
differences f[xg, x1] = 5and f[x;,x,] = ¢ and the second order divided difference f[xg, xq,Xx5] =

3
- then the values of @, b and c are

4,2, 4.
2,4,6.
4,6,2.
6,2, 4.

Let the polynomial f(x) = 3x° + 15x*-20x® + 10x + 20 € Z[x], and fy(x) be the
polynomial in Z,[x] obtained by reducing the coefficients of f(x) modulo 3. Which one of the
following statements is true?

f(x) is reducible over (), f,(x) is reducible over Z5.

f(x) is irreducible over (J, f,(x) is reducible over Zs.

f(x) is reducible over (@, f,(x) is irreducible over Z.

¥ al Y : » 1 1.l . ¥ I il & 1 s T | Lar i
(X)) TS TITeducIDe OVeT 1, [ (X ) IS HTEeUUCIDIE OVeT Z3.
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f(x) is irreducible over (J, f,(x) is reducible over Zs.

The general solution of the system of the differential equations

X1 = 3x; — 2x,
X5 = 2% — 2%z

is given by

(cle_t = 2c292t)
2c,e7t + cpe?t)

( ciet + 2c,e7?t )
2c,et + 2ce72t)

cret + 2cye Zt)
ciet + cpe 2t )

(e
(cle + ¢, e”)

cie”t — e

(cle_t e 20292t)
2c,e”t + c,e?t)

The eigenvalues for the Sturm-Liouville problem
y'+Ay=00 =x =m,
y(©0) =0,y'(m) =0

X SR N = 1,200
R ST Z 1, B

A, =nm,n=12,...

(2n—1)?

Ay = . T y [ L
(2n—1)?
Ap = . = 122 e
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The initial value problem

dy _
dx 2y =0,

x>0,y(0)=0

X

has

The partial differential equation

3%z 9%z 8%z
(2 L ygy 8 OX.
A2 dxay ay?

18

hyperbolic for {(x,y) € R? : x* + y? < 1}.
parabolic for {(x,y) € R? : x® + y? < 1}.
hyperbolic for {(x,y) € R? : x* + y? > 1}.
elliptic for {(x,y) € R?: x2 + y2 > 1}

hyperbolic for {(x,y) € R? : x* + y? > 1}.

Let f be a convex function with f(0) = 0. Then the function g defined on (0, +=) as g(x) = 18

x

Every quotient group of a cyclic group is cyclic.

If G and H are groups and /: G — H is a homomorphism then finduces an isomorphism of

with H.

Ker(f]}

Every quotient group of an abelian group is abelian.
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If G is a group and Z(() is its centre such that the quotient group of G by Z(&) is cyclic, then G
is abelian.

If G and H are groups and [: G — H is a homomorphism then finduces an isomorphism of
with H.

Ker(r)
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