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1. Trigonometry (Introduction)

In the right angled triangle shown in diagram 1, O is the side opposite
the angle 6, A is the side adjacent to the angle § and H, the side
opposite the right angle, is the hypotenuse of the triangle. The three
trigonometric functions dealt with in this package are the sine, cosine
and tangent functions:

sinf = H 19,

O
tanf = 1

Tl = O

A [

Diagram 1
One useful observation is the following relationship between the three
functions:

cos) =

smé _O/H_O
cos A/H A ne
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2. Using the Sine Function

Example 1
Find the length of the side marked z in diagram 2.

Solution Using the sine function
x

sin22.5°=— = — ,
sin 22.5 T 10 10cm x
. 108in22.5°=10%x0.383 = =z < 22.5°
ie. z = 383 cm Diagram 2
where the value of sin 22.5° was found using a calculator.

Example 2
Find the value of the angle denoted by 6 in diagram 3.

Solution Using the sine function

. 0 6
sm@:E:E:OA. 15 cm
Using a calculator will show that Gem
0~ 23.58°. -

Diagram 3
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Example 3
Use the sine function to find z from diagram 4.
Solution
Using the sine function again:
. o 0) 6.5 zem
sin 35° = T - 6.5 cm
. zxsin35°=2zx0.574 = 6.5 35"
6.5
= 0574 11.3 cm Diagram 4

EXERCISE 1. In the exercises below, two

of the three values of =z, z,0, referring to
diagram 5, are given. Find the value of .
the missing one. (Click on the green letters

for solutions.)

(a) x=5,2=10, (b)z=4,0=47°, Diagram 5
(¢) z =10, § = 50°.

zZcm
1m

07
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3. Using the Cosine Function

Example 4
Use the cosine function to find the value of y in diagram 6.

Solution
A Yy

R—p— = —_ 15
cos 30 7 5 c
. 15 x cos30° =15 x0.866 = y 300
ie. y = 13.0cm Jyem
Diagram 6
Example 5
Use the cosine function to find the value of z in diagram 7.
Solution cos0° — A2
- H oz
Zcm
. z2Xcosd0° =2 x0.766 = 25
25 >
: _ 40°7
ie. z 0766 55 em
Diagram 7

= 32.6 cm
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EXERCISE 2. In the exercises below, two of the three values of y, z, 0,
referring to diagram 8, are given. Find the value of the missing one.
(Click on the green letters for solutions.)

(a) y =5, z =10, 7 vem
(b) y =4, 6 =47°,
zZcm
(¢c) z=12, 0 =50°.
Diagram 8

Quiz Referring to diagram 9, which is the value of y?

ycm

(a) 18.0, (b) 26.9 ,
(c) 384, (d) 12.6. 550
22 cm
Diagram 9




Section 4: Using the Tangent Function 8

4. Using the Tangent Function

Example 6
Use the tangent function to find the value of y in diagram 10.
Solution

o) y ycm
tan60° = — = =
an 1 5
S5 xtan60°=5x%x1.732 = y 60° Sem
i.e. = 8.7
ve Y o Diagram 10
Example 7
In diagram 11, use the tangent function to find the value of z.
Solution 0 17 P
tan 40° = Z = ; 10°
. xxtand0° =2 x0.839 = 17 17cm
17
ie. r=—— = 203

0.839 Diagram 11
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EXERCISE 3. In the exercises below, two of the three values of z,y, 6,

referring to diagram 12, are given. Find the value of the missing
one. (Click on the green letters for solutions.)

(b) y =4, 0 = 25°, rem

(¢c) z =12, 0 = 56°. 4

ycm
Diagram 12

Quiz Referring to diagram 13, which is the value of y?

Y cm

(a) 33.6, (b) 54.2,

23 cm
(c) 67.2, (d) 38.7. 67°

Diagram 13
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5. Quiz on Trigonometric Functions

ycm
tT(‘)hcel if;)él;);vggl zgestlons all refer om ;‘ T cm
Diagram 14
Begin Quiz
1. If y =13 cm and z = 22 cm, find 6.
(a) 18°, (b) 43° (c) 35°, (d) 36°.
2. If y=30cm and 6 = 25°, find .
(a) 69 cm, (b) 64 cm, (c) 38cm, (d) 16 cm.
3. If x =15cm and 6 = 25°, find 2.
(a) 24 cm, (b) 17 cm, (c) 25cm, (d) 14 cm.

End Quiz|Score: [ correct |
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Solutions to Exercises

Exercise 1(a)

To find the value of the angle

. . 5
0 in the diagram, we use the o

10cm

07

sine function:

5
inf =—=0.5.
sin 0 0.5

Using a calculator will show that
0 =30°.

Click on the green square to return

11
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Exercise 1(b)

To find z, the length of the zcm
. 4cm
hypotenuse of the triangle, we

use the sine function: 47° 7
4
sin47° = -—
z
. 2xsind7® =2x0.732 = 4
4
z = m = bH.b5cm,

where the value of sin47° = 0.732 was found using a calculator.
Click on the green square to return



Solutions to Exercises

Exercise 1(c)

To find z, the length of the Zcem
. 10 cm
hypotenuse of the triangle, we
use the sine function: 50° 7
10
sinb50° = —
z
. zxsinb0° =2 x0.766 = 10
1
z = 70 = 13.1cm.
0.766

Here the value of sin 50° = 0.766 was found using a calculator.

Click on the green square to return

13
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Exercise 2(a)

5cm
To find the value of the angle 6 ¢
in the triangle given here, use the
. . 10 cm
cosine function:
5 1
0=—=—.
cos 0= 3
Using a calculator one finds that
6 =60°.

Click on the green square to return

14
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Exercise 2(b)

4cm

To find z, the length of
the hypotenuse of the triangle
given in the picture, we use
the cosine function:

cos47° = 4
z
L zXxcosd7? = z2x0.682=4
ie. z = 1
0.682
= 59cm

Click on the green square to return

15



Solutions to Exercises

Exercise 2(c)

To find y, the length of the side
adjacent to the angle § = 50° in
the triangle given here, we use
the cosine function:

cosb0® =

. 12 x cosb0° =

ie. y =

Click on the green square to return

ycm
50°

12cm

Y
12
12 x 0.643 = y

7.7 cm

16
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Exercise 3(a)
To find the value of the angle 6 of

the triangle given in the picture,
we use the tangent function:

5cm

0
10 cm
5
tanf = — =0.
an 10 0.5
Using a calculator will show that
0=~ 27°.

Click on the green square to return
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Exercise 3(b)

To find z, the length of the side

opposite the angle 6 = 25° of the zem
triangle given in the picture, we
use the tangent function: 25°
4cm
x
tan25° = —
4

o4 xtan25° =4 x 0.466 =

8

ie. =19cm

Click on the green square to return
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Exercise 3(c)

To find y, the length of the side
adjacent to the angle 6 = 25° of

12 cm
the triangle given in the picture,
we use the tangent function: 6°
ycm
12
tan56° = —
Y
.y Xtanb6® = gy x 1.483 =12
12
i.e. = —— =281
ve 1.483 o

Click on the green square to return
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Solutions to Quizzes

Solution to Quiz:

To find y, the length of

the hypotenuse of the triangle yen
given in the picture, we use
the cosine function: 350
22 cm
o 22
cos35° = —
Y
.y xcos3b® = yx0.819=22
22
i.e. = —— =269
ve 0.819 e

End Quiz



Solutions to Quizzes
Solution to Quiz:
To find y, the length of the side
opposite to the angle 67° of the

triangle given in the picture, we
use the tangent function:

tan 67°

oL 23 X tan 67°

ie. y

ycm

kA
23
23 x 2.356 = y

54.2 cm

21

23 cm

End Quiz
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