Solutions to Problems

Problem 5.1
sin 210° = sin(180° 4 30°) = cos 180° sin 30° = —0.5.
cos 120° = cos(90° + 30°) = —sin 30° = —0.5.
tan 330° — sin 330° sin(360° — 30°) __sin30° _i'
cos330°  cos(360° — 30°) cos 30° V3
Problem 5.2
tanf — sin 0 _ sin(0/2 + 6/2)
cos®  cos(0/2+0/2)
~ 2sin(f/2)cos(0/2)  2tan(6/2)
~ cos2(6/2) —sin?(6/2) 1 —tan?(6/2)
Problem 5.3

In Figure B.1, a =d + f and
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Figure B.1



From the right-angled triangle formed by dropping a line from the point B to
meet the line AC at right angles, d = bcos~y, and f = ccos(3. Substitution in

equation B.1 gives
bcosy+ccosB b

sin «  sinf
and
sin B(bcosy + ccos )
b

sino =

:sinﬁcosv+gsinﬂcosﬁ

=sinfcosy + <suw> sin 3 cos (3
sin 3
= sin # cosy + sin 7y cos 3.
But 4+ v = 7 — a and hence sin( + ) = sin « and finally

sin(3 + 7) = sin 8 cosy + sin y cos 3.

Problem 5.4
d (sinfcosf) (1+sin 6)(cos? § — sin? #) — sin @ cos? 0
df \ 1+sind ) (1 + sinh)? ’

from equation 2.11,

cos? @ — sin? 0 + sinf cos? @ — sin? 6 = sin H cos? 6

(14 sinf)?
~cos? 6 — sin® 0 4 sin 6 cos? § — sin f(sin® § + cos? 6)
B (1 + sin 6)2
_cos? —sin® 0 + sinf(cos? 0 — 1) cos® — sin® 0 — sin® 0
(14 sin6)? B (14 sin6)?

Problem 5.5

/ sin® @ cos® 0df = / sin? # cos® 0d(sin 0)

= /sin2 (1 — sin?#)d(sin ) = /(sin2 0 — sin* §)d(sin 0)

1 1 1 1
= —sin®0 — —sin® 0 = —sin® 0 — —sin® (1 — cos? )
3 D 3 5

2 1
— = sin® @ + R sin® 0 cos? 6.



Problem 5.6
From equations 5.18 and 5.19

1 . . ) )
cosf cos ¢ = 1(630 + 799 (eI 4 79?)

1 . . ) )
- Z(61(9+<z>) + 710+ | i(0=0) 4 o=i(6-9)) (B.2)
o L oo oo s
sinfsin ¢ = —1<€j —e ) (e!? —e77?)
1 . ) ) )
— _Z(ej(ew) 4 e I0+9) _ o=i(0-9) _ ea(eﬂzﬁ)). (B.3)
Addition of equations B.2 and B.3 gives
cos  cos ¢ + sin @ sin ¢ = cos(0 — ¢).
Problem 5.7
0 0 —
2sin( ;gb) cos ( 5 ?)
0 0 0
= 2sin—cos? —i—2sin?cos— X cos—cos? —l—sin—sin? .
2 2 2 2 2 2

Multiplying out the brackets and using equation 5.7 gives

O+9¢) (09

2 sin Col
2 2

= gin f + sin ¢.

Problem 5.8

(2-3j)A+2j) 845 (B+j7)(4—-3j) T7-4

0 0
:QSiD*COS*-f-QSin?COS?
2 2 2 2

4+ 3j 4435 Va2t 32

Expressing z in polar form, the modulus

1
r= \/(7/5)2 + (4/5)% = 5\/65
and the angle 6 is given by

4/5
tan 0 775 /7



