Question

Prove that
cos 1 0
1 2cosf 1 = cos 30.
0 1 2 cosf
Evaluate
2 cos b 1 0
1 2 cos 1
0 1 2cos b

For which values of # are the corresponding 3x3 matrices singular. Write
down the inverse when they exist.

Answer

cos 1 0
A = 1 2 cosf 1
0 1 2cosb

= cosf(4cos’f — 1) —2cosf

= 4cos*0 — 3cosh

= cos 30
cos 6 1 0
B = 1 2 cos 1
0 1 2cosf

= 2cosf(4cos’ — 1) — cosf
= 2cos0(4 cos® —2)

= 4cosfcos20
sin 40 .
= =7 (sinf # 0)

The matrix of A is singular if cos30 = 0so 0 = (2n +1)%
The matrix B is singular if cosf = 0 or cos20 = 0 So § = (2n + 1)7 and
0=(2n+1)7.

The inverse of A is

) 4cos’ —1 —2cosh 1
30 —2cos b 2 cos? 6 —cosf
cos 1 —cosf 2cos?l—1

1



The inverse of B is

) 4cos’0 —1 —2cosh 1
Toosf o520 —2cosf 4 cos® 0 —2cos b
cos v cos 1 —2cosf 4cos?f—1



