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Attempt Four questions in all, selecting

at least two questions from each Section.
SECTION 1

1. (a) If cosct + cosP + cosy =0 and sina + sinf} + siny = 0
then prove that '

Y cosda = 22005 2B+ 7)
Y.sinda = 2>'sin2(B+y).
(b) Prove that if n is a positive integer, then

cosf + (II;COS(9+(p) + gcos(9+2(p_) +ooea-
. 2

n n
---+ ccos(8+ng) = (2 cos-q—)) cos(e + ﬂ]
L 2 2

P.T.O.



1415 2
A (c) Using De’Moivre’s theorem, express tan 86 in
terms of powers of tan 0. . (3,4'%,2)

2. - (a) Solve the equation
- 8x3 +21x2-20x+5=0
the sum of two of the roots being equal to the

sum of the other two.

(b) If a, B, vy are the roots of the equation
x> + px? + gx + r = 0, find the values of

(i) D a2p? (i) D o’P (iii)zﬂ-i_'y (5,4%) -

3. (a) Prove that if n is a positive integer, then

' ] n I n+l

o (3] <25
. i n+l . 1 n+z
(i) (1 + ;]—) > [1 + EJ .

- (b) If (a,,a,,--- a) and (b, b, --- b ) are any real
number (positive, zero or negative), then show that

(albl + a2b2 -,F--_ + anbn)2 s (aiz+a22 teoot anz)

(b7 +b7+---+b2)

and equality occurs iff LI
' b, b,

’ O“[:N
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Hence or otherwise show that for a,> 0 and b, > 0,
(i= 1 2,---n)

all a, ~a )
— =S -+ b, +ab +---+ab >
[bll b2 bn] (al 17430, n n)

: (az+a2+---+a ).

I - (4,5%)
O SECTION II '
4. (a) Prove that the transpose of the product of two

- matrices is equal to the product of transposes

[ .
taken in reverse order.
{

i3 -4
(b),;f A= L then show that

] i+2n —4n N
JA" = for every positive integer n.
) n 1-2n

!

(c) Give examples of 3x3 Hermman and Skew-
' Hermitian matrices. Show that every square matrix
can be uniquely expressed as P +1Q where P
and Q are Hermitian matrices. (3,3.3%)

5. (a) Prove that

=(al + bm + cn)(ax + by + cz)

P.T.O.
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-a® ab ac
(b) Express | ab -b* bc| as a square of a

ac  bc —?

determinant and hence evaluate it.

{(c) Prove that a skew symmetric determinant of odd
order vanishes. {4,34,2)

6. (a) If A is a syminetric matrix, then prove that the
adjoint of A is also symmetric. Also, show that
the inverse of a matrix, if it exists, is unique.

(b) Find the value of adj(p™!) in terms of P where P
is a non-singular matrix and hence show that
adj(Q' BP1) = PAQ given that adjB=A and
[Pl =1Qf=1. (4%,5)

(600)* *hk



