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B.A./B.Sc. (General) 1 Semester
(2122)
MATHEMATICS
Paper-III : Trigonometry & Matrices

Time Allowed : Three Hours] [Maximum Marks : 30

Note :—Attempt FIVE questions in all, selecting at least TWO
questions from each unit.

UNIT—I

1. (a) By taking z = cos 6 + i sin 0, in the identity

g E ey o +2:3”‘:—€(*11;-§—;~n—),prove that
(1) ¢o0s O + ces:38.F ¢o3 58 + ... + cos(Zn — 1)0 =
' sin2n 6
. 2sinf
(i1) sin © + sin 36 + sin 56 + ..... + sin(2n — 1)0 =
I-cos2n b

2sin®
3

(b) Show that each primitive 12th root of unity satisfies
xt+ 1 =0, 3
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2oagE
(b)
3. (a)
(b)
4 (a)

(b)

(b)

Use De Moivre's theorem to solve

(4 +x)° - (4 - x)° = 0. 3
If tan (x + iy) = cosh(a + if), prove that

tanho tanf} = cosec 2x sinh 2y. ' 3
For z € ¢, prove that

cosh™ z = 2nnmi + log(-z+m), n e Z. =3
If cosh™'(x + iy) + cosh™'(x — 1y) = cosh'a, show that
2a-1x2+2@+ Dy?=atil 3
Sum upto infinity the sereis

1 5 135

—sina+—sin2o + sin3a+....... 3
2 2.4
Fia ftan xia=]
Prove that lim—log = 3
- X0 X~ X 3
UNIT—II

Show that every Hermitian matrix A can be uhiquely
expressed as P + 1Q, where P and Q are real symmetric

and real skew symmetric matrices respectively. Also

show that A°A is real iff PQ = -QP. 3
5 1 3
- , =12 8.5 40
Find the rank of the matrix 3
' B ey P
3 HE 715
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6. (a) Find non-singular matrices P and Q such that PA Qis

el -3 4
0 3 4 1
in normal form where A = and hence
| cBs s TSy A |
23 11 0]
find the rank of A. - ' 3

(b) Discuss for all values of k, the system of equations
Gk — 8)x + 3y +32=0
3x+ (3k-8) y+3z2=0
3x +3y + Bk - 8)z=0
as regards the nature of solution. 3
7. (a) Solve the following system of equatioﬁs, if consistent :
X+y-—-2z+4t=93
Ix+ 29 -3z * =3
3x+3y—42—2t%1 | 3

(b) Find the eigen values and the corresponding eigen vectors

— -

Ao
ofthematrix | 1 2 -1} _ 3
I_".—1 . l 4.—
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8. (a) Verify Cayley-Hamilton theorem for the matrix A and
BT S
hence find its inverse, A=(4 2 3]|. 3

Caes

(b) Let A=|-1 2 1]|.IsA diagonalizable ? If it is, then

find inve_rtible matrix P such that P'AP is a diagonal

matrix. _ 3
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