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[Use a separate answer book for each group]
Group — A

Answer any one : [1x4]

,+a,+.+a

. a
a) |If ay, ay, ...an be n positive real numbers then prove that n> (alaz...an)}/”.

b) State and prove De Moivre's theorem for complex number.

Answer any three : [3%3]
a) |If a, b, c be positive real numbers such that the sum of any two is greater that the third, prove

that a’(p—q)(p—r) +b*(q—p)(q—r)+c*(r—p)(r—q) >0 for all real p, g, .

b) Prove that (11)(3N(5)...((2n-1)1) > (nh)".

c) Three complex numbers z;, z,, z3 are such that z, +z,+2z,=0and |z |4z, |H z,|. Prove that
they represent the vertices of an equilateral triangle in the complex plane.

d) Ifa, b, xarereal and |a+ ib| =1, prove that (a+ib)™is purely real.

e) Show that: Tan™"(=1+i) :%[(Zn +D)n+tan! 2]+i|ogS.

Answer any three : [3x4]
a) State and prove the Cauchy’s condensation test.

b) Test for convergence of the series : o, lta + (L+a)(2+a)

B 1+p (A+P)2+P)

. . . . T . T . T
c) i) Testthe convergence of the following series : sin—+sin—+sin—+...

Hints:ForO<x£E,2—X£sinx 2
[
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i) Let Zan be a series of positive terms. Let C, = n( —1]—1. If {n"C_}, is bounded for

n+1

some g > 0 then show that Zan = oo (Using Kummer's test) [2]

d) Let A be a non-empty subset of R. For each xeR, we define a number
p, =inf {{x—a|:a e A}. Then the function f : R — R define by f(x) = px show that—

i) fiscontinuous

i) f({0})=A. [2+2]
Group—-B
Answer any two : [2x5]

a) Show that a real square matrix can be uniquely expressed as the sum of a symmetric matrix and
a skew symmetric matrix.

(1)



b)

c)

1 2 2
If A=|2 1 2 |show that A%>—4A —5I3=0. Hence obtain a matrix B such that AB = .
2 21

Express as the product of two determinants and hence prove that
(x-a)* (x-b)* (x-c)’

(y-a)* (y-b)* (y—0)’|=2(x-y)y-2)(z-x)(@a-b)(b—c)(c-a).
(z-a)* (z-b)* (z-c)’

Answer any one :

10. a)

b)

11. a)

b)

Prove that every extreme point of the convex set of all feasible solutions of the system Ax = b,
X >0 corresponds to a B.F.S.

Solve the following L.P.P :
Maximize Z=2X, +3X, +X,
Subjectto —3x; +2X, +3X, =8
—3X, +4X, +2X, =1
X, X5, X3 20

If X4, X, be real, show that X ={(x,,X,):9x? +4x3 < 36}is a convex set.

Reduce the feasible solution x; = 2, X, = 1, x3 =1 of the system of equations
X, +4X, =X, =5
2X, +3X, +X; =8
to B.F.S.
Use Charnes M-method, solve the L.P.P
Minimize Z = 4x; + 3X»
Subjectto X, +2X,>8
3X, +2X, 212
X;, X, =20
Find all the basic solutions of the system
2X, + X, +4x, =11

3X; +X, +5%X; =14
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