Draw diagrams, as in Examples 1 and 2 , to show the following angles. Mark in the
acute angle that OP makes with the x-axis.

a —80° b 100° c 200°

d 165° e —145° f 225°

g 280° h 330° i —160°

j —280° Kk 37:7 1 163

m -7 n 27 0o 7
3 8 9

State the quadrant that OP lies in when the angle that OP makes with the positive x-axis is:

a 400° b 115° c -—-210°
d 255° e —100° f 183
117 137
- h -
§ g 7



.

v

= C2.pdf (page 131 of 235)

Q @« M L v O = Q
VVll\,llJ _U’ ULl U T U, 11110 10 VVl1IiILl11l 1 10 UL \l’ U} \U & \ I’ U}o
P(-r, 0) P(r,
0 X
e Tan 6= 0 when 6 is 0° or an even multiple of 90° (or g radians).
Exercise
(Note: do not use a calculator.)
1 Write down the values of:
a sin (—90)° b sin 450° c sin540° d sin (—450)°
e cos(—180)° f cos(—270)° g cos270° h cos810°
i tan 360° j tan(—180)°
2 Write down the values of the following, where the angles are in radians:
a sinﬁ b sin(-—— c sin3 d sinﬁ
2 ( 2) i 2
3 3
e cos0 f cosw g (:03777 h cos (—777)

i tanw j tan (—2n)



Exercise

(Note: Do not use a calculator.)

Graphs of trigonometric functions

1 By drawing diagrams, as in Example 6 , express the following in terms of trigonometric

ratios of acute angles:

a sin 240° b sin (—80)° c sin (—200)° d sin 300° e sin460°
f cos110° g €os 260° h cos (—50)° i cos(—200)° j cosS45°
K tan 100° 1 tan 325° m tan (—30)° n tan(—-175)° o tan600°
p sinﬁ q cosﬂ r cos(—s—w) s tanﬁ t tan(—f)
6 3 4 5 3
u sin 1om V COS ﬁ W sin (—@> X tan&
16 5 7 8
Given that 6 is an acute angle measured in degrees, express in terms of sin 6:
a sin (—60) b sin (180° + 6) c sin (360° — 6)
d sin —(180°+6) e sin(—180°+ 6) f sin(—360°+ 6)
g sin (540° + 6) h sin (720° — 6) i sin(60+ 720°

Given that 6 is an acute angle measured in degrees, express in terms of cos 6 or tan 6:

a cos (180° — ) b cos (180° + ) c cos(—0) ,
The results obtained

d cos—(180°—6) e cos(6—360° f cos (60— 540° in questions 2 and 3

g tan (—6) h tan (180° - 0) i tan(180° + 0) are true for all values

of 6.
j tan(—180°+ 6 K tan(540° — 6) 1 tan (66— 360°
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3 a Use your calculator to evaluate: i

b Copy and complete the following table. Use your calculator to evaluate the trigonometric ratios,

then a to write them exactly.

0 (degrees) | 30° | 45° | 60° | 135° | 150° | 240° | 315°
0 (radians)
sine
cosine
tangent
& a Use your calculator to evaluate:
I sin100° il sin80° il sin120° iv sin60°
v sin150° vi sin30° vii sin45° viii sin135°
b Use the results from a to copy and complete:
sin(180° — 0) = ......
¢ Justify your answer using the diagram alongside:
d Find the obtuse angle with the same sine as: )
i 45° il 51° i % v %
5 a Use your calculator to evaluate:
I cos70° il cos110° il cos60° iv cos120°
v cos25° vi cos155° vii cos80° vili cos100°
b Use the results from a to copy and complete: YA
cos(180° — ) = ......
¢ Justify your answer using the diagram alongside:
d Find the obtuse angle which has the negative cosine of: J
i 40° i 19° i Z v &
6 Without using your calculator, find:
a sin137° if sin43° ~ 0.6820 b sin59° if sin121° =~ 0.8572
¢ cos143° if cos37° ~ 0.7986 d cos24° if cos156° ~ —0.9135
e sin115° if sin65° =~ 0.9063 f cos132° if cos48° = 0.6691
7 a Copy and complete:
Quadrant | Degree measure | Radian measure | cos@ sinf | tan6
0° < 6 < 90° 0<0< % positive | positive
2
3
4
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EXERCISE 8D.2

1 Find two angles 6 on the unit circle, with 0 < 0 < 2w, such that:

a tanf =4 b cosf =0.83 ¢ sinf = %
d cosf =0 e tanf =1.2 f cosf =0.7816
g sinf = {7 h tan6 = 20.2 i sing =3

2 Find two angles € on the unit circle, with 0 < 6 < 27, such that:

a cosf = —% b sinf=0 ¢ tanf = —3.1
d sinf = —0.421 e tanf = —6.67 f cosf = —117
g tanf = —/5 ] cosé?:_T; ] sinﬁz—%



EXERCISE 8E

1 Use a unit circle diagram to find exact values for sinf, cosf, and tané for # equal to:

3 7 —3x
a 7 b ¢ T d =« e ——
2 Use a unit circle diagram to find exact values for sin3, cos3, and tan 3 for 8 equal to:
2 7 5 11z
a 3§ b F <% d ¥ € 5

3 Find the exact values of:
a cos120°, sin120°, and tan120° b cos(—45°), sin(—45°), and tan(—45°)

L a Find the exact values of cos 90° and sin 90°.
b What can you say about tan 90°?

_Example 15| <) Self Tutor

Without using a calculator, show that 8sin(%) cos(3F) = —6.

W () =% ad cos() =
-¥s 1 20 SINOE s
( %2) 3 SSm(g)cos(%)zs(ézé)(—lzé)
i £ = 2(—3)
3 _ 6
5 Without using a calculator, evaluate:
a sin?60° b sin30° cos 60° ¢ 4sin60° cos 30°
d 1-cos’(3) e sin’(%) -1 f cos’(§) — sin(FF)
g sin(3F) — cos(3F) h 1-2sin?(%F) I cos?(3F) —sin?(3F)
H bis e ™ v . T 2t 1500
I tan?(%)—2sin®*(%) k 2tan(—32F) —sin(3F) I l_t:lw

Check all answers using your calculator.
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Find all angles 0 < 0 < 27 with a cosine of 3.

Since the cosine is 3, we draw the
vertical line z = 1.

Because 1 is involved, we know the

required angles are multiples of %.

T 5
They are % and <.

6 Find all angles between 0° and 360° with:

: 1 : V3 . 1
a asine of 3 b a sine of % ¢ a cosine of 7
d a cosine of —3 e a cosine of _\/LE f a sine of —32§

7 Find all angles between 0 and 27 (inclusive) which have:

a atangentof 1 b a tangent of —1 ¢ a tangent of v/3
d a tangent of 0 ¢ a tangent of % f a tangent of —/3
8 Find all angles between 0 and 47 with:
a a cosine of 32@ b a sine of —% ¢ asine of -1
9 Findfif 0<60< 27 and:
a cosf=3 -] sin0=lé—§ € cosf=-1 d sinf=1
e cosG=—715 f sin?f=1 g cos’f=1 h cos?f =1
i 1;an0=—\/L5 ] tan?6=3

10 Find all values of @ for which tan@ is: a zero b undefined.
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1 Express the following as trigonometric ratios of either 30°, 45° or 60°, and hence find their
exact values.

a sin 135° b sin (—60°) ¢ sin 330° d sin 420° e sin (—300°

f cos120° g cos 300° h cos 225° i cos(—210°) j cos495°

K tan 135° 1 tan(—225°) mtan210° n tan 300° o tan (—120°
1

2 In Section 8.3 you saw that sin 30° = cos 60°, cos 30° = sin 60°, and tan 60° = an30°

These are particular examples of the general results: sin (90° — 6) = cos 6, and

cos (90° — 0) = sin 6, and tan (90° — 0) =

P— where the angle 60 is measured in degrees.

Use a right-angled triangle ABC to verify these results for the case when 6 is acute.



Find one POSITIVE and one NEGATIVE co-terminal angle from 0 < 6 < 360 for
eqch given degree. Draw the angles. (6 pts)
14) -580° 15) 425°
o e . Positive: Positive:
&3
b P / eso
- Negative: N Negative:
) I
S o
€5¢ =955
COtRimng)
Sn QI3

A

Bl S0, =980 75
420



Find all degree(s) and its radian measures.

3) Angles whose sine is -%
5‘ = - L
RS 5 I
|
) K )
i (5)
30
Bl 350°/ &
PYQP"--'V SN gyt — 30 A

210 4

>3GoNn
3 60N

Draw the triangles. (4 pts) hoven+ bt D)

LI /4

h : is—ﬁ CHV’C(B 1‘9,”:\
4) Angles whose cosine z  hts 2 B

Ebecci - V>

2
Qo 3(\5’.)
B
30°
So°
‘500, DEgE

Proper Ans weyv ' il5013con
210t 360N







Solve each equation for 8 in radians from 0 < 6 < 2m. Draw the triangles. (12 pts)

o 5)2cos6-v2 =0 6) 2cos B sin@ + cos0 =0
CO56 “V2 Cos 0 (235/ng+()<0
o toS6 *o sine = —L
Vet = 5/ ] 2
tf ongie = oS (\E,) _'_{__,
- 45° 3 e YNTig
450 iR T IE S D Tl
<50 5140 Y, ) C
1 B, O el
| & Ay SAEEeE) &
p] o i Hon

¢

8)4cos?8—-1=0
40526 <
Cos*g-L

Ca=s6'F * L
2

!l ™3




