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Section B (50 Marks) <

1. Let L : My — Moo be the linear transforma-
tion defined by L(A) = AT | where My, is the
space of all 2 x 2 matrices with real entries,
and AT denotes the transpose of A. Let S
and T are respectively given by

10 0 1 0 0 0 0

0O 0’0 O|’[1 0’0 1

11 0 1 0 0 10

0O 0|’fO Of’|1T 1]0 1
and be ordered bases for Msyy. If A; is the
matrix of L with respect to S and T, and if

Ay is the matrix of L with respect to T and
S, then Trace(A;) — Trace(As) is

(A)
(B)
(©)
(D)

= O

C) —1

D) -2

2. Let L : P3 — P53 be the li
mation defined by L(at® +
(a — b)t? + (c — d)t, wher
of all polynomials of degr

transfor-

3. Consider the LPP (Liner Progranmmning Prob-
lem) : maximize 2x1 + Ha2 subjéct to
(s
o < 6
< 8
> 0

onverted to the stan-
minimize ¢’x subject to

4. Consider the Fredholnw’on

5 where || < e/2

5. Consider the following statements from LPP

(Linear Programming Problem) in the stan-

form, that is, minimize ¢’x subject to
=b,xz>0

1. A basic feasible solution is optimal if and
only if the corresponding reduced cost
coefficients in the Simplex algorithm
are all negative.

2. A basic feasible solution is optimal if and
only if the corresponding reduced cost
coefficients in the Simplex algorithm
are all non-negative.

3. If there exists a feasible solution, then
there exists a basic feasible solution.

4. If there exists a feasible solution, then
there may or may not exist a basic
feasible solution.

5. If there exists an optimal feasible solution,
then there exists an optimal basic feasible
solution.

6. If there exists an optimal feasible solution,
then there may or may not exist an
optimal basic feasible solution.

Which of the above are true statements?

(A) 1,3 and 5
(B) 2,3 and 5
(C) 1,4 and 5
(D) 2, 3 and 5
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6. Let A be the set of points in the interval (0, 1) 10. The integral surface of the equatio
representing the numbers whose expansion as
infinite decimals do not contain the digit 7.
Then the measure of A is

(A) 1
(B) 0
(©) 1/2
(D) o0

7. The function f(2) = |2|? is

A

(A) differentiable only at 0
(B) analytic only at 0
(©)
(D)

C) not differentiable at 0
D) None of these

. The complete-integral
tial equation zpq = p +

8. Consider the system of linear equations

20 +y+2 = 10
3r+2y+32z = 18
r+4y+9z = 16

which is of the form Az = b where A is a 3 x
matrix and b is a 3 x 1 vector. Consider
following statements

1. The system is consistent

2. The system has infinitely many solttions
3. The system has a unique solution

4. The matrix A associated with the system

is rank deficient

5. Matrix A is singular
@B) circles

Then (C) rectangular hyperbolas
(A) only 1 and 3 are true (D) ellipses
(B) only 1, 2 and 5 are true 7
(C) only 4 is true
(D)

13. Consider the Fredholm integral equation
D 5 are true

only 1, 2,4 a

y(x) = cos 3x + )\/ cos(x + t)y(t)dt
9. The solution of the differentialeq 0

quation
\ Which of the following is true?
laty=0.1

2
(A) If A # +— then the given equation has a
s

unique solution

2
(B) If A = —, then the given equation has
T

infinitely many solutions

2
(C) If A = ——, then the given equation has
T
infinite number of solutions
(D) All of the above
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14. The functional

A

(A) only one extremal
(B) no extremals
(©)
(D)

C
D

infinite number of extremals

None of the above

15. The extremals of the functional

/b(y2 +y% — 2y sinz) dx
are
(A) y(z) = Ae® + Be ™™ — %sinx
(B) y(z) = Ae® + Be™* + %sinm

1
(C) y(x) = Asinz + Bcosx — iez i

16. Let f(l‘l,mg) = 5x1 + 8xo
Then the Hessian of f is gi

w750
® |7
© |2 _

18. The region in which PDE gz — yUgzy +

hyperbolic pecified by

20. Forces with components (2,0,0), (—1,0,0),
and (—1,0,0) act at (0,0,0),(0,1,0), and
. The magnitude of the couple is

21. The forces which may be omitted in forming
the equation of virtual work is

A

(A) weight of a body

(B) acceleration due to gravity
(©)

(D)

C
D

the tension in an inextensible string

None of the above

22. The spectral radius p(A B A=) with

1 2 3
A = 0 4 5
0 0 6
2 00
B = 2 30
4 5 4

(A) 1
(B) 2
(©) 3
(D) 4

Page - 5



23. As a subset of [0, 1] equipped with the usual
topology, the Cantor set is

(A) closed but not compact, nowhere dense
and uncountable

not closed, dense and countable
closed, dense and uncountable

compact, nowhere dense and uncount-
able

24. Which of the following statement is false?

(A) Any product of compact spaces is com-
pact

(B) Any product of Hausdorff spaces is Haus-
dorft

(C) Any product of metrizable spaces is
metrizable

(D) Any product of connected spaces is con-
nected

25. For the differential equation 4x3y" + 622y +

y = 0, the point at infinity is

(A) an ordinary point

28.

29.

o~ o~

Let G be set of a
addition operatio
opera-
tion. Then

A
B
C
D

G is

G is a‘\group and

G is not a group bt
neither G not H ar

(A)
(B)
(©)
(D)

)
(B) a regular singular point
(C) an irregular singular point (A)
(D) a critical point )1
(C) 2
26. The eigenvalues of the Sturm-Liouville system )
Y+ 2y =0,0<2z<my(0) = =0
1
31. id f the f i = ——
@e& ue of the function f(z) P at
z=01is
(A) 0
AR
(C) 1/2
(D) None of these
32. Let X be a random variable with probability
density function
flz) = _r —00 < < 00
or(1+22)’ v
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Then expectation F(X) of X is

(A) 0

(B) 1

(C) 1/2

(D) None of these



33. Let G be a group of order 169. Then G is

39. Let f(z) = 23 Ther/ f-i not uniformly con-
always tinuos on
(A) Abelian but not cyclic (A) [0,00)
(B) cyclic (B) (0,1)
(C) non-Abelian (C) (0,1]
(D) None of these (D) [0,1]
34. The set of all rational numbers in R is 40. Let 2 Then Tim z,, is equal to
n—oo
(A) open
(B) closed
(C) neither open nor closed
(D) both open and closed

35. How many different outcomes are there if we

roll three dices?

(A) 56
(B) 48
(C) 50
(D) 54

D

None of these

36. The total number of one-on¢ function fror%

42. A continuous random variable X has a proba-
{1,2,3,4,5} to {1,2,3,4,5/8} are

bility density function f(z) = 3z2,0 <z < 1.

The value of a such that P(X <a)=P(X >
(4) 5 a) is
(B) 6
(C) 10 (A) 1/2
(D) None of thes (B) 1/3
(C) (1/2)'/?
37. Let f(aj) = x CoSs (1 (D) (1/2)1/2

Then f(z) at z =0 is

(A) not continuous 43. The total number of roots of the equation
27 —42% + z — 1 = 0 inside the circle |2| = 1
(B) tinuous but not differentiable
(©) ot twice differentiable (A) 1
(D) (B) 2
(©) 3
of Heaviside’s unit
H(t—c)=1ift>c (D) 4

cis

44. The total number of generators of the group
23 X 211 is

) 20

B) 33
) 34
)

None of these
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45. Let Ps(z) be the vector space of polynomi- 47. The orthogonal trajectories of fa curves
als of degree at most 3 in z with real coef- y = ax? are
ficients over R. Let B be the ordered basis
B ={1,1+ 2% 1+ x,2%}. Then the coordi-
nate matrix of the element 1 + x + 22 + 23
with respect to B is

(A)

e R

-1
® |
1
—1
-1
© | 7
1

-1
-1

1
-1

(D)

46. The radius of convergence of the power serie

St 3n
> 5

n=0

pole of order 2

91/3 @B) removable singularity
(C) essential singularity

(D) None of these
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Section C (30 Marks)

Answer any 5 (five) from the following Q

. Represent the function
z+1
flo) =210

by its Laurent Series in the domain 1 < |z| < co. Find the
state where the representation is valid.

. Show that

. Consider the basis B = (1,1, 1), (1,0,
for R? using Gram-Schmidt process

ind an orthogonal basis
(Marks : 6)

. Consider the Linear Program : (Marks : 6)

ect to 221 9

with T1,T2 Z 0

Convert the above problem to the stan dard form: minimize ¢’z subject to Ax = b,

x > 0, and solve it using the thaplex ethod by forming the canonical tableau.

. A string of ith two ends fixed) is pulled to an initial shape of sin x

and is allo rest. Find the points x which has zero displacement
for all time ¢t. A es t the displacement is zero at all points x?

(Marks : 6)

. Is every Cauchy sequence of real numbers convergent? Justify. (Marks : 6)
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