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SECTION I 

1. (a) If a, ~' y are the roots of the equation x3 + 7x2 + 3x - 5 = 0, then find 

the value of 

f12 2 

(i) I .., + r 
~y 

(ii) W + y )( y + a)( a + P) 

1 
(iii) I -2 

a 

(b) Solve the equation 3x4 
- 40x3 + 130x2 

- 120x + 27 = 0, given that the 

product of two of its roots is equal to the product of the other two. 

(c) Form an equation whose roots are greater by 4 than the roots of the equation 

x4 
- 6x3 - 38x2 

- 3x + 17 = 0. (4Yz,5,3) 

PTO. 
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2. (a) By substituting 

3. 

z = cos28 + isin28, 

a = cos2a + isin2a, 

b = cos2f3 + isin2f3, 

in the identity 

show that 

sin(a-f3) cos(a+f3+28) :- sin(f3-B) cos(f3+8+2a) + sin(8-a) cos(a+8+2f3) = 0. 

(b) Prove that the equation 

(c) 

(a) 

(b) 

(c) 

cos 2~ + p cos ~ + q sin ~ + r = 0, 

has in general, four solutions ~" ~2 , ~ 3 , ~4 between 0 and 2n. Also show 

that~~ + ~2 + ~3 + ~4 is a multiple of 2n. 

Sum the series : 

cos8 + x cos 28 + x2 cos 38 + ... to n terms. (5,4V2,3) 

If n is a positive integer, then prove that 

(i) n!<(n;l)" 

(ii) nt;T >(n!)J 
State and prove Cauchy Schwartz inequality. 

If a, b, c > 0 and a :t= b :t= c, then show that : 

(a + b )3 + (b + c )3 + ( c + a )3 ~ 
8 
-(a+b+c)3• (4,4V2,4) 
9 
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4. (a) Find the modulus and the argument of the complex number: 

(b) Prove that 

(sin a + i cos at 
(cos a- isina )

3 

128 sin38 cos58 =-sin 88 - 2 sin 68 + 2 sin 48 + 6 sin 28. 

(c) If a, f3, y be the roots of the equation x3 + px + q = 0 then form an equation 

whose roots are (f3-y)2
, (y-a)2

, (a- f3)2. (311,411,4Yz) 

SECTION II 

5. (a) Prove that the only matrices which are commutative for multiplication, with 

a "diagonal matrix with distinct diagonal elements, are diagonal matrices. 

(b) If A is a real skew-symmetric matrix such that 

A 2 + I= 0, 

show that A is orthogonal and is of even order. 

(c) Find the value ofadj(P-1) in terms ofP where Pis a non-singular matrix and 

hence show that adj(Q-'BP-') = PAQ given that adj(B) =A and IPI = IQI = 1. 

(3,411,5) 

6. (a) If A is Hermitian (Skew-Hermitian) then show that B8AB is Hennitian (Skew­

Hermitian). 

cos a 
OJ ( cosf3 
0, G(f3)= 0 

1 . -sinf3 

0 sin Pl 
1 0 , then 

0 cosf3 

show that 

-sma 

0 

the inverse of the matrix F( a) G(f3) is G( -f3) F( -a). 

(c) Use the inverse of the matrix to solve the given system of equations 

2x- y + 3z = 9 

x+y+z=6 

x-y+z=2 (3,5,4'/2) 

PTO. 
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7. (a) If x, y, z are different and 

x x2 1+x3 

A = y y2 1 + y3 = 0 , 

z z2 1 +z3 

then show that 1 + xyz = 0. 

(b) Prove that the determinant of a skew-symmetric matrix of even order is the 

square of the polynomial function of its elements. 

(c) If A and B are two matrices of the same order pxq, then show that 

8. (a) Express the determinant 

1 

cos(a-13) 

cos( a-y) 

cos ( 13-a) cos ( y -a) 

1 cos(l3-y) 

cos(l3-y) 1 

as a product of two determinants. Hence evaluate it. 

( 4Yz,5,3) 

(b) If A is an idempotent matrix and A+ B = I, then show that B is an idempotent 

matrix and AB = BA = 0. 

(c) If A and Bare two nxn non-singular matrices, then show that 

adj(AB) = adj(B) . adj(A) (6,3,3Yz) 

(200) 
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