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(Use Separate answer script for each group)

Group — A

1. Answer any four questions : [4%x3 =12]
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a) Solve the equation : x'* —x"' +x"—x’+ .. +x*—x+1=0

b) Prove that the roots of the equation z" = (z+1)" where n is a positive integer are given by

—£+ilcotﬁ,K= 1,2,..,n—1.
2 2 n

i : : :
=K, show that z lies on a circle in the complex plane

c) If z is a variable complex number such that 1
Z+

if K#1 and z lies on a straight line if K = 1.

a,+a,+..+a,
n

n
d) If a;, ay, ...,a, are n positive numbers and if ( ) >a,.a,..4, when n is a power of 2, prove

n

a+a,+..+a . e

that ( L 2 5 j >a,.a,..a, when n is not a power of 2. Also deduce that for any positive integer
n

1 n
n, (alxazx...xan)n 2 1 1 1"
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a1 a'2 a‘n

e) Prove that 1! 3! 5! ... 2n—1)! > ()" ifn> 1.
f) Find the greatest value of x*y’(6 — x —y) when x > 0, y > 0, x + y < 6. Also determine the value of x and
y for which the greatest value is attained.

Group - B

2. Answer any one question : [3]
a) Prove that every absolutely convergent series of real numbers is convergent.

b) If {a,}nen 1s @ monotone decreasing sequence of positive real numbers converging to zero, show that

D (-D)"a, is convergent.
n=1

3. Answer either (a) or (b). [10]

a) 1) If {f(n)},cn be a monotone decreasing sequence of positive real numbers and 'a' be a positive integer

(>1), show that the series Zf (n) and Za“f (@") will converge or diverge together.
n=1

n=1

. . : 1 1
i1) Let S be the sum of the conditionally convergent series 1—E+§—Z+..., show that the rearranged

. 1 1 3 . - .
series 1+ 32 +—+=- 2 +..., converge to > Give reason for obtaining different sums.

. R O )
ii1) Use Dirichlet's test to show that the series Z

= Jn

1

is convergent. [4+4+2]



b) i) Prove that an absolutely convergent series can be expressed as difference of two convergent series of
positive real numbers.

2 2 2
i1) Show that the series [%) +(1'3j +(1'3'5j +... 1s divergent.

24) (246
. . .. 3 5 7
ii1) Prove that the following series converges conditionally — ——+——.... [4+3+3]
12 23 34
Group — C
4. Answer any two questions : [5+5=10]

a) 1) Three n X n matrices A, B, C are such that AB = I, and BC = I,,. Prove that A=C
ii) If A be a symmetric matrix of order m and P be an m X n matrix, prove that P'AP is a symmetric

matrix. [2+3]
(b+c)? a° a’
b) Prove that | b*>  (c+a)? b*> |=2abc(a+b+c)’. [5]
¢’ ¢ (a+b)?

c) i) Prove that an n x n matrix is invertible if and only if it is non-singular.
ii) If A and B be invertible matrices of the same order then AB is invertible and (AB) ' =B 'A™". [3+2]

Group - D

Answer any one question : [15]

5. a) Solve the L.P.P. by graphically :
Minimize z = 20x; + 10x;

subjectto  x; +2x, < 40
3X1 + X7 > 30

4x,+ 3%, = 60

X1, X2 >0

b) Prove that the objective function of a linear programming problem assumes its optimal value at an
extreme point of the convex set of feasible solutions.

¢) If xy, X, be real, prove that the set X ={(X,,X,)|9x? +4x2 <36} is a convex set. [5+5+5]

6. a) Solve the L.P.P. by simplex method :

Maximize z = 3X; — X»

subjectto  2x;+x; > 2
Xp + 3X2 <3

X2 <4

X1, X2 >0

b) x; =1, x, =2, x3=1, x4 =0 is a feasible solution of the set of equations :
11X + 2%, —9%x3 +4x4 =6
15X1 + 3X2 — 12X3 + 5X4 =9

Find out the basic feasible solutions and prove that one of them is non-degenerate and other is
degenerate.

c) Prove that the set of all convex combinations of a finite number of points is a convex set. [6+5+4]
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