Trigonometry provides the relationship (or connection) between the sides
of a right-angled triangle and its angles.

The ratio of any two sides of a right angle triangle is dependent on the
acute angle at one of its vertices.

These ratios are: Tangenté, Sined, and Cosined:

Tan 6 =%
h
. a a
Sin@ = —
: s -
Cos@ =— b
h

These are all fixed (constant) for a particular angle 6. So. ...

opposite
adjacent

Tan6 =

. hypotenuse
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Sin@ =

Cos 0 =
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EXERCISE 38— Terminology in Trigonometry

In figure 1 , name the side which is: Figure 1.
(a8) the hypotenuse.......ccoviiiiiinniniiicnnns N .
(B)  0PPOSItE 21° ..ot 21°
(c) adjacent to 21 et .
(d) opposite Y RO % 5
() thesmallest......cccooornieiniiiiniiie
In figure 2 , name the side which is: Figure 2.
(f) opposite RO n
(Q)  OPPOSIE 51 w.orveereeereesesseeseeeeeeseeeenes 51°
(h) adjacentto 3 ST
(i) thelongest......ccooviiiiiimniniiiiis A 860
E F
In figure 3 . name the side which is: Figure 3.
N
(j) opposite o TR =
(k) opposite AB° oo
()  adjacent to 63° and 45° .........cccoerereenees <2
(m) the shortest .....cccovrvrriniiinicce \
(n) thelongest ... 459
M
In figure 4 , name the: Figure 4.
o) side opposite <y A %
(0) PP %
. : o — 589
(p) side opposite 58 .......ccceriieiriienininiens
(q) side adjacent to T R
(r)  hypotenuse .........cccccnerieiimnnneenninccnene,
(s) the shortestside.......cccccniiiinniniiininnns 32%
i XZ
(t) ratio Ty s .
(U) ratio XZ oo,
XY
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RIGHT-ANGLE TRIGONOMETRY

Trigonometry allows us to calculate the lengths of certain sides of a right-angled

triangle when we have only one side given to us, and one angle.

(Normally we would need 2 sides and use Pythagoras to find the 3" side).

(i)  If we know that the Tan 31° = 0-6
we can find the length of the side

marked 'x' in the diagram opposite: X
Then: __x_= 0-6 E Ll [
40 40m
So... x =06 x 40 = 24 metres.
(i)  If we know that the Sin 30° =05,
we can find the length of the side
marked 'x' in the diagram opposite: ®
40 m
: 40
Then: 20 _ 0.5 30° C
X
40
—_ =X
0.5

So... x = 40 +0-5 = 80 meftres.

If we know the size of 2 sides in our right-angle triangle, Pythagoras can find the
hypotenuse, but frigonometry can find the angles in the triangle!

(i) The diagram shows us that:

Tanx = % or 075
30m

So x=Tan -1(0'75)
xo

-

From information stored in our calculator 40m

using the [Tan '] button, (above the [Tan] button — use "shift")
we find that x = 36-87°
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EXERC

Find the value of x in each of the problems below:

ISE 39 - Solving Right-Angle Triangles

1. 2.
AN N\a3° L
8
2h X
310 —-I 420
20 X

B D X = it

4. 5.
o X
17 280
X
x - 15 m
1 68°

X =i B B

7. 8.
xu
10
15 12

xﬂ

B X = it X= i
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HOMEWORK SHEET (19)

1. Name the. ..

(a) side opposite 73 O
(b) side opposite o A
(c) side adjacentto B2 e ereeererenans
(d) hypotenuse .......cccccvvmrieeiiinninneces
(e) theshortestside........coooviiinnininncnen
() TAHO FF  wrvrrreereereeseeeeeessssssssssssssssseensees
(@) Fatio Z5 e
() ratio 2 .o,
XY

Find the value of x in each of the problems below:

L. | 2.

X ) 1
31?

22

125

100

Homework Sheets




TRIGONOMETRY WORKSHEET 1 - Right Angle Triangles

Examples:

S50 cm “ r&
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® ..40\\
: 20 mm
SINE3T = R Co0518% = 50 TAN RO = 12
40 ® / 20
8 50 N
05446 = = =24 = _. Ay
i RTE x TANT ' {12220)
¥ = 0.5446% 40 x = 50 < 0.9510 ¥ = 30967 (31™)
% = 21.78 £22m) x = 5258 {53cm}
2) , 3)
gmm / 25m
X
“42" 0 420 .
20m b4
4) 5)

1icm

Kzag
, " 15mm

6)
730
%




&)

15m
v Fom

10) 11) 12)
22m :
100cm| :
] S
Answers:
(1) 12.0m (2) 5.9 mm (3) 16.7 m (4)274.7cm (5)31.9mm
(6) 6.4 m (7) 36.90 (8) 53.10 (9) 44.40 (10) 26.19

(11) 47.90 (12)51.30
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TRIG. PROBLEMS
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Exercise 38

(a) AB ®)BC (©)AC  (d)AC
(e) BC (f)DF  (g)EF  (h)EF,DF
(i) DE GIM  (@IN (OMN

(m) LN @MN ()XY (@()XZ
@XY ©OYZ ()XY

(t) cos 32° or sin 58° - (u) Tan 58°

Exercise 39

1. 12-02 2. 595 3. 1705
4. 23 5. 2821 6. 119-7

7. 44-43° or 44°26' 8. 36-87° or 36°52'
9. 3096° or 30°58'

HW Sheet (19)
RL.@ Yz (b) XY © Y2 d) Xz

@ Yz (F) 51062° @) Tan 62° ) Tan 3¢’
Q2-(") 36°61 (> 3.14%

(3) 36°52" oy x=Go =4fFo g9

ANSWERS




