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Question 1 The Newton-Raphson method formula for finding square root of a positive
real number R from the equation 22 = R is

: xX; 3.’.12','
(@) Tig1 = D) (6) Ziy1 = )
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uestion 2 The minimal polynomial of the matrix 18
Q i Th imal pol ial of th i i i 11
| 111 1

() z(z~4) (b) z*(z - 4)

(¢) (z — 4) (d) 2*(z — 4)

Question 3 Assuming initial interval of [1,5], the value of te™* — 0.3 = 0 at the end of
second interation using bisection method is

(a) 0 (b) 1.5
(c) 2 (d) 3

Question 4 Let X be the set of all irrational numbers with discrete metric, then which of
the following is true

(a) X is complete (b) X is compact
(¢) X is connected (d) X is bounded

Question 5 Let R be a ring. If R[x] is a principal ideal domain, then R is neccesarily a

(a) unique factorization domain (b) principal ideal domain
(c) Euclidean domain (d) field

) 1 n+1l )
Question 6 Let {a,} be a sequence with g, = (1 + E) ; n=1,2,3,... then which of

the following is true

(a) {an} is increasing and convergent  (b) {a,} is increasing but not convergent

(c) {an} is decreasing and convergent  (d) {a.} is decreasing but not convergent
Question 7 Which of the following is not true

(a) The set of rational numbers is countable
(b) For every real number r there is a sequence of rational numbers converging to r
(c) Every non-empty subset of rational numbers @ which is bounded above
has a least upper bound in Q
(d) For every subset A of R, for every element of A, there is an integer greater
than that element of A




Question 8 Let X be a metric space. Let A C X. Then which of the following statements
is true ' ' '

(a) If A is compact in X, then A is closed in X

(b) If A is closed in X, then A is compact in X

(c) If A € X is open, then A has no limit points

(d) If A has an empty interior, then all points of A are isolated

Question 9 If A is a 5 x 7 matrix of rank 4, then the number of Linearly independent
solutions. of AX =0 is

(a) 5 (b) 4

(c)3 (d) 1

Question 10 If A and B are n x n matrices and det(A) denotes the determinant of A,
then which of the following is false: :

(a) det(AB) = det(A) det(B)  (b) det(A~*BA) = det(B) if Ais invertible
(¢) det(A?B?) = det(ABAB)  (d) if  is a real number, then det(A) = adet(A)

Question 11 If z and y are columns of length m and n respectively, m > n, then the rank
of zyt is

(a) 1 (6) m
(c)n (d) m —n
Question 12 For i:;;’}_f} the point z = 0 is
(a) a pole ' (b) a removable singularity
(¢) an essential singularity (d) none of the above

Question 13 If o, 8,y are the cube roots of 1 + ¢ then a + 8 + v equals
(a) 0 (b) 1
(c) ¢ (d) 1+
Question 14 The inverse point of 1 + ¢ with res.pect. to the circle |z — 1| = 2 is
(@) 1 -1 b)1+4
() 1+ 2 (d) —1—¢
Question 15 The function f(z) = Z, z € C satisfies which of the following
(a) it is analytic everywhere (b) it is analytic everywhere except at z =0
(c) it is analytic nowhere except at z = 0 (d) it is nowhere analytic:
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Question 16 Let a,b € G, where G is a group. Which of the following is not true in
general

(a) (ab)™" =b""a”" (b) (@) =a
(c) each a € G’ has a unique inverse (d) (ab)? = a®’
Question 17 The zero divisors in Zg are
(a) 3,4,5 (b)1,2,4
(c) 2,4,7 (d) 2,4,6

Question 18 In the group G = {2,4,6, 8} under multiplication modulo 10, the identity
element is

(a) 2 (b) 4
(c) 6 (d) 8
Question 19 The polynomial f(z) = 2z? +4 is

(a) irreducible over Q

(b) reducible over Z
(¢) reducible over R

(d) irreducible over C

Question 20 For which of the following values of n does there exists a field of order n

(a) 6 (b) 81
(e) 21 (d) 36
Question 21 Let m In the Laurent series expansion of f about z = 0, the principal
part is
1 1 1
(@ 2 Qb Sy
1 1 I 1
©s~% . @z
1 z
22T e '
Question he value of — - A o PRI dz equals
(a) 1 (b) 2
() m (d) 27
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Question 23 The radius of convergence of the power series Zn!x“ is
n=0
(a) o0 (b) 1
(c) 0 (d) 1/2

Question 24 Let X; = {1,2,...,n},7 € N be a family of discrete topological spaces. The
the product space [, Xi is

(a) connected but not compact (b) compact but not connected
(¢) neither compact nor connected (d) both compact and connected

Question 25 Let R be the set of real numbers with the usual metric and let Q be the set
of rationals. Then [0,2] N Q is

(a) compact and complete (b) not compact but complete
(¢) neither compact nor complete (d) compact but not complete

Question 26 Let A be a 3 x 3 matrix and suppose that the matrix B is obtained from A
by the following row operations: R, <> Ry, B3 — R3+ 5R;. If det(A) = 8, then det(B)
equals

(a) 8 (b) 16
(c) -8 (d) 0

Question 27 Let G be a group such that o(G) = 112 132, Then

(a) G has two 11-sylow subgroups, two 13-sylow subgroups and G is Abelian

(b) G has one 11-sylow subgroup, one 13-sylow subgroup and G is Abelian

(¢) G has two 11-sylow subgroups, two 13-sylow subgroups and G is non-Abelian
(d) G has one 11-sylow subgroup, one 13-sylow subgroup and G is non-Abelian

Question 28 Let G be a non-Abelian group of order 125. The order of centre Z(G) of G
IS

(a) 5 (b) 125

(¢) 25 (d) 1

Question 29 The degree of the minimal splitting field of the polynomial f(z) = z” — 2
over @, where p is an odd prime, is

(a) p (b) #*
() p* =p (d)p-1
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Question 30 The equation g, + Tuy, = 0 is

(a) elliptic for z > 0,y € R and hyperbolic for z < 0,y € R
(b) elliptic for all (x,y) € R?

(¢) hyperbolic for all (z,y) € R?

(d) hyperbolic for z > 0,y € R and elliptic for z < 0,y € R

Question 31 The solution of 4z, — 41,y + 4uy, = 0 is

(a) u = f(y + 2z) + g(y + 2z) () v = f(y — 2z) + g(y + 2z)
(¢) u= f(y+ 2z) + zg(y + 27) (d) v = f(y +2z) — zg(y + 2z)

Question 32 A sphere with radius a is moving with constant velocity U in a liquid which
is otherwise at rest. The velocity potential ¢(r,8) for the flow is
| - 1.3
(a) -2~Ua ™% cos f (b) -2—Ua‘rcos9
(c) %Uazr*z cos 6 (d) %Urxzrz cos 6
Question 33 When n — oo, the Binomial distribution can be approximated by

" (a) Bernoulli distribution (b) Uniform distribution
(c) Poisson distribution (d) None of these

Question 34 What is the prdbability of getting two ‘six’ on rolling a die 4 times?

179 170
(@) 596 ®) 1256
2 - 171
(©) 1296 () 1556

Question 35 If the primal linear program has no solution, then dual of the problem

(a) Has either no solution or is unbounded (b) Has unbounded solution
(c) Has an optimal solution (d) None of these
Question 36 The function f(z) = . sin ; has
r—a T—a

(a) Discontinuity of first kind at z =0  (b) Discontinuity of second kind at z =0
(c¢) Continuity at z = 0 (d) None of these

&)



Question 37 The expected value. of the random variable X whose probability density is
given by

‘T‘; g o
f@) =
0 otherwise
37 37
@5 ) 5
37
© % @ 5

: 1
Question 38 The curve on which the functional Hay0) = / ((4)? + 12zy)dx with
¥(0) = 0 and y(1) = 1 can be extremized is ;

(a) y = 22 5) y =2’
() y =2 (@) y =2z +2?
E 8z 2
Question 39 The partial differential equation a:g,va-?g~ o5 503’——2 is classified as
(a) elliptic (b) parabolic
(¢) hyperbolic (d) circle

Question 40 A block of mass M and contact area A slides an inclined plane with friction,
covering a distance L in time 7. How much time does it take another block with the same
mass and composition, but contact area 24, to slide down the same length

(a) VT (b) T
(¢) T? (d) 2T

Question 41 Let A be the set of irrational numbers between 0 and 1. Then the Lebesgue
measure of A is
(a) 0 (b) 1
il
© 5 (d) oo

Question 42 Let X be the set with at least two elements. Let 7 and 7 be two topologies
on X, such that 7' # {@, X}. Which of the following condition is necessary for the identity
function id : (X, 7) — (X,7') to be continuous

(@) TC 7 By r'cr
(c) no condition on 7 and 7' (@) TN = {0, X}
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Question 43 The set [0,1] x (0,1) C R? is

(a) open (b) closed
(c) compact (d) connected

Question 44 If A is a 5 x 5 real matrix with trace 15 and if 2 and 3 are eigenvalues of A,
each with algebraic multiplicity 2, then the determinant of A is equal to

(a) 2 (b) 3
(c) 120 (d) 180

Question 45 Which of the following is not an orientable surface

(a) torus (b) cylinder
(c) mobius strip (d) sphere

Question 46 Total number of positive integer solutions to the equation (z, +z2+z3) (11 +
ya+ys+y) =15 s

(a) 1 (b) 2
(c) 3 (d) 4

Question 47 A polynomial of odd degree with real coefficients must have

(a) At least one real root (b) No real root
(c) Only real roots , (d) At least one root which is not real

Question 48 The number of subfields of a field of cardinality 2'® is

(a) 2 (b) 4
(¢) 9 (d) 100

Question 49 Let f: X — X be a function such that f(f(z)) = z for all z € X. Then

(a) f is injective and surjective (b) f is injective but not surjective

(¢) f is surjective but not injective (d) f is neither surjective nor injective

Question 50 The minimum value of z° 4 ° for z + y = 2 with 2,y > 0 is

(a) No minimum value (b) 2
(c) 32 (d) 0
X X=X
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