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MATHEMATICS
Paper-III : Trlgonometry & Matrice
. Time Allowed : Three Hours] @ 530
Note :—Attempt FIVE questions @n all,selectingsat least TWO
questions from each unit. @

UNIT=-1

I. (a) By taking z = coOm 0, in the identity
: @ z(1-2""

z+ 2+ 25+ -1 , prove that

l_ -
(i) Vse + 0§ 50 + ..... + cos(2n — 1)8 =

sin2n 6
2sinf

m @ + sin 30 + sin 50 + ..... + sin(2n - 1)0 =
. : 1-cos2n 0
* S 2sin0

3
(b) Show that each primitive 12th root of unity satisfies
X*-x2+1=0. 3
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2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
5. (a)

; Q real skew symmetric matrices respectively. Also
. F ow that A%A is real iff PQ = —QP. 3

Use De Moivre's theorem to solve
(4 +x° = (4-x)°=0. 3
If tan (x + iy) = cosh(a + i), prove that '

tanha tanp = cosec 2x sinh 2y.

For z € ¢, prove that @
cosh™ z = 2nmi + log(z+J;f__f), necz %
If cosh™'(x + iy) + cosh™'(x — iy) = "%w that
2a - Dx2+ 2@+ 1)y*=a’ - 3
Sum upto infinity the sereis 6 .

3.5 '
lsina+£sin2(x-ﬁ-1 & ....... 3
2 24 @

NIT—II

S Mry Hermitian matrix A can be uniquely
pressed as P + iQ, where P and Q are real symmetric

-1
Prove that li ):T - 9
) ¢ :‘ X J

M 3 1 3
_ |2 8 510
(b) Find the rank of the matrix : 3
y | 17 7 11
3 11 7 15
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6. (a) Find non-singular matrices P and Q such that PA Q is
2 -1 3 4]
0 3 4 1

in normal form where A = and hence
2 3 75 @

2 5 11 6 I
find the rank of A. 3
(b) Discuss for all values of k, the syste@ ions

Bk -8)x+3y+3z=0
- 3x + 3k - 8)y+3z®
3x + 3y + (3k - @
as regards the nd @ solution. 3

7. (a) Solve the follewingsystem of equations, if consistent :

X V+4t=s

2y -3z+t=3

O3x+3y 4z~ 2 =1 | g -
$ Find the eigen values and the corresponding eigen vectors |
+ 12 2
v ofthe matrix | 1 2 -1|. - - : 3
) -1 1 4
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8. (a) Verify Cayley-Hamilton theorem for the matrix A and

1 3 7 '

hence find its inverse, A=|4 2 3]|.

{
3
02 I @Q
11 2 #
(b) Let A=|-1 2 1 .IsAdiagonalizable?@ en
o 1 3. @

find invertible matrix P such thal% is a diagonal
matrix. @ 3

Q
R2
O
s
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