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Page 3 questions

1. Identify if the following triangles are right angled or not.

Triangles €@, @, ©, © are right angled indicated by the small square in the corner of each triangle.

2. What is the sum of the interior angles of a triangle?

The sum of the interior angles of a triangle is 180°.

3. Identify if the following triangles are right angled.

Sum of the interior angles is 180°. The last angle must be 90° for the
50° triangle to be right angled.

) Therefore,
40 180° — 40° — 50° = 90°

Therefore, the triangle is right angled since the last angle is 90°

Sum of the interior angles is 180°. The last angle must be 90° for the
triangle to be right angled.

30° 50° Therefore,

180° —30° — 50° = 100°

Therefore, the triangle is not right angled since the last angle is 100°.

Sum of the interior angles is 180°. The last angle must be 90° for the
triangle to be right angled.

42° 48° Therefore,

180° —42° — 48" = 90°

Therefore, the triangle is right angled since the last angle is 90°
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4. Label the opposite, adjacent and hypotenuse in each of the following triangles.

Opposite
o ’ o . °

g < 2|7 N\, E
2 & g & 2
8_ Sa ok (/&@ 8 \\?e
Q. © © Q
(@] < < <

4 &

, : 0/ K
Adjacent Opposite <

Adjacent

o - )
@@
Of@/)
s, o

5. Use the following 5 triangles to fill in the correct sides in the table below:

Opposite

Triangle Opposite to 4 Adjacent to ¢ Opposite to @ Adjacent to @ Hypotenuse
AABC AC BC BC AC AB
ADEF EF DE DE EF DF
ALMN MN LM ML MN LN
APOR PR OR OR PR PQ
AWXY WX wYy wYy WX XY
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1. Use the triangles to complete the table below:

30
18
n 9
24
‘ 10
.0
g 26
Triangle Opposite to # | Adjacentto ¢ | Hypotenuse sinf cost tand
18 _ 3 24 _ 4 18 _ 3
! 18 24 30 30 5 30 5 24 = 4
5 2 5
2 5 2 YV e — 5
29 /29 /29 2
V51 7 V51
3 V51 7 10 10 10 7
10 _ 5 24 _12 10 _ 5
4 10 24 26 26 ~ 13 26 ~ 1 24~ 12
5 /32 2 6 % % - % %
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2. Complete the following for each triangle:

. 0] A 0]
N sin ZA I cos ZB 7 tan ZB A
18 _24 _24 _ 18
30 30 24
B
i
E A 0] 0]
V221 cosZLE 7 tanZD A sinZD 7
D 1 _ 11 _ 11 _ 11
221 10 221
10
F
- 3 . /N=9 inzN =9 /N=A
tan =1 sin =T cos LN = T
Vas 6 V45 /45
_ 1
)
N

Page 10 questions

3. Find the missing side in each right angled triangle, and then find the ratios that follow:

(a) " Find MN, use Pythagoras MN* = MP? + PN* if MP = 6, PN =8
MN?* = 6% + 8*
6 MN* = 36 + 64
MN?* = 100
P 8 N MN =++/100
MN =+10

MN = 10 (since length is positive)

: -0 _0 - A -0
sinZN = i tan ZM = A cos LM = i tan ZN A
_6 _8 _ 6 _6

10 T 6 10 8

-3 _4 _3 _3

5 3 5 4
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() [T 4
12
13
a
o P
8
0 R
17
(d)
5
T
9

Solutions ] Knowing More J

Find the missing side, use Pythagoras ¢? = a®> + b’ifa = 12, ¢ =13

13% = 127 + b?

169 = 144 + b?
b* = 169 — 144
b* =25
b=+/25
b=+5
b=>5

sinf = tana = sing = cosl =

S =o
[’3|m = |Q
S‘m E‘Q
;‘m m‘i>

Find PQ, use Pythagoras QR* = PR*> + PQ* if PR =8, QR =17
17* = 8 + PO?
289 = 64 + PQ?
PQ? = 289 — 64
PQ* = 225
PO =+/225
PO =+15
PO =15
cos L0 = cos ZR = tan ZR =

i - A
sinZQ = i
8

ol =[0

:|oo E‘Q
Sle =

7

Find Hypoenuse, use Pythagoras ¢ = a> + b* ifa =5, b=9

c’=5+9

tana =

vuo |0
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4. Evaluate the following, to 3 decimal places:

© sind0° = 0.643 (3d.p.) O c0s30° = 0.866 (3d.p.) O c0s60° = 0.5

© tan20° = 0.364 (3d.p.) O tan50° = 1.192 (3d.p.) © sin85° = 0.996 (3d.p.)
® 3cosd5° =2.121 (3d.p.) O /2sin45° =1 O /3tan30° =1

O 4sin73° = 3825 (3d.p.) 0 % — 0.460 (3d.p.) (1) “%80" — 4253 (3d.p.)

5. Find the value of 0 (to the nearest degree) if:

©® cosh=05 O sind =025 O tnd=/3
0 = cos™'(0.5) 6 = sin"'(0.25) 0 = tan"'(+/3)
0 = 60° 0 = 14° (nearest degree) 6 = 60°
© tanfd=45 O cosf =081 (£ ) sinﬁz@
0 = tan™'(4.5) 0 = cos '(0.81) 0 = sin-! ( @ )
0 = 77° (nearest degree) 0 = 36° (nearest degree)
6 = 45°
O cosl= g (h ) tan(%) =31 O sin2d) =1
— eos-1 (V3 O\ _ (o0t — ainl
0 = cos < 5 ) <2>—tan (3.1) 260 = sin” (1)
0 = 30° g - 72° 20 = 90°
6 = 144° (nearest degree) = 45°
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1. Find @in each triangle to the nearest degree:

12
(] (b [
21 11
13.5
g 0
8 14 0
_A ng =9 e
cosf) = i sind = o tand = A
_ 8 o 11 _ 12
cosf = 21 sind = 1 tan:9-—1 5
_ -1/ 8 _ —1/11 _ -1/ 12
- o (3 =o' (14) =t (1)
0 = 68° 0 =52 0 =42°
2. Complete the table below if you are solving side labeled x:
(o (b
X 9
‘ X
58°
14
[ (d
X
425 O 137
X
24°
. . . . . Correct ratio to use
Triangle Given side for angle Missing side for angle (x) (sin, cos, tan)
(a ) Adjacent Hypotenuse cos
(b ) Adjacent Opposite tan
(c) Hypotenuse Opposite sin
(d) Adjacent Hypotenuse cos

-
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3. Find the value of x in each of the triangles from the previous question:

_A
(a) cosl = 7
X cos 58° = 14
X

__ 14

5g° cos 58°
14 x =264 (1d.p.)

. 0
[ c) . sinf = i
4.25 ; o _ _ X

‘ sinl7° = 175

x =4.25sin17°

x=12 (1d.p.)

o

-0
tand = A
o X
tan41° = 5
‘ X
x =9tan41°
x=78 (1d.p.)
_ A
cosl = i
137 cos24° = 13.7
* X
< _ 137
cos24°
x=15.0 (1d.p.)

_0
tanH—A

_ 12
tand = 6

H:tan‘l(

6 =63 (n

Note: 2 metres is added to 4 since the question states "2 metres
after the ramp'

' therefore making the adjacent side 6 metres.

s)

earest degree)
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5. A fisherman casts his line out and keeps his fishing rod pointing straight upwards. If the line touches the
water 30 m from the shore at an angle of 30°, then how long is the fishing line to the nearest metre?

The length wanted is the hypotenuse.

H = 34.6m (1d.p.)

Therefore, the fishing line is 35m.

6. If the fishing line is 40 m long and touches the water 33 m from the shore, at what angle will the line
touch the water?

_ A
cosH——H
_ 33
cos¢9——4
_ 1/33
0 = cos (40)

0 = 34° (nearest degree)
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Thinking More

1. A studio is 73 m to the left of a school. The angle of elevation from the base of the studio to the roof of the
school is 44°. The angle of depression from the roof of the studio to the roof of the school is 79°.

A £

IRNES

e

studio s school

_0
tand = i
tan44° = %

s = 73 X tan44°

s =70.495m (3d.p.)

How much higher is the studio than the school to 3 decimal places?

_0

tanf = i

o _ h

tan79° = 73
h=73Xtan79°

h = 375.552m (3d.p.)

© What s the total height of the studio to 1 decimal place?

b=s+h
b =70.459 + 375.552

b = 446.0m (1d.p.)
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2. A skateboarder reads a sign on top of a 40 m building.

© Identify the angle of elevation and the angle of depression in the following diagram:

L 40m

Angle of elevation

O If he sees the sign when he is 80 m away from the building, what is the angle of elevation from the skater to

the sign?
_0
tam?—A
_ 40
tanf = 20
— tan-1740
0= tan”' (5)

0 =26.6° (1d.p.)

© If the skater continues skating until he is 30 m from the building, will the angle of elevation increase or
decrease? By how much?

_0
tanﬁ—A
tan@z%

— tan—1/40

0=tan'(37)

0 =531 (1d.p.)

The angle of elevation will increase. It will increase by 26.5°.
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3. Aiden answered the following question incorrectly. Can you spot his mistake?

The angle of depression from a helicopter to its landing base is 52°. If the horizontal distance between the
helicopter and the landing base is 150 m, then how high is the helicopter (1 decimal place) at this point?

AIDEN’S SOLUTION

_38°
52°
o i
150 m ase
o _ 150
tan52 = o
_ 150
tan 52°
150
h= 1.279

© What was Aiden's mistake?
Aiden incorrectly labelled the angle of depression. The angle of depression is formed between the upper
horizontal and hypotenuse not  and the hypotenuse.

© Find the correct height of the helicopter at this point.

If the angle of depression is 52° then the angle between the hypotenuse and h is 90° — 52° which is 38°.

_0
tanH—A

o _ 150
tan38° = A

_ 150

h_tan38°

h=192.0m (1d.p.)
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4. An aeroplane takes off at an angle of 28° to the ground. It flies over a house 900 m from the airport.

© How high is the aeroplane at that point, to 3 decimal places?

_ 0
tan(9——A
o_ h
, tan 28 =300

h =900 X tan28°

900m h = 478.538m (3d.p.)

0 Whatis the angle of depression at this point?

The angle of depression is 28°.

© After continuing to fly at the same height, the pilot notices that as they are flying over a lake, the airport has
a 15° angle of depression. How far is the lake away from the airport, to 2 decimal places?

_0
tanf = Y\
tan 15° = 478.538
X
x = 478.538
tan15°
x=178593m (2d.p.)
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5. A satellite tower is on the right of a post office and they are separated by a distance, d. The post office has
a height of 12m. The angle of depression from the roof of the post office to the base of the tower is 23°. The

angle of elevation from the roof of the post office to the roof of the tower is 58°.

© Draw a diagram to represent this situation.

Satellite

a 58\ - tower

Post office

© Find d, the distance between the buildings to 1 decimal place:

Find &,
0 =90°—23°
0 =67
_0
tanf = A
tan67° = d

—_

12
d=12Xtan67°

d=1283m (1d.p.)

© Find the total height of the tower to 1 decimal place:

_0
tanﬁ——A
o_ 0O
tan 58 =933

h = 28.3 X tan 58°
h=453m (1d.p.)

Therefore, the total of height is equal to 45.3m + 12m = 57.3m
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1. You and your friend stand in a building with 50 floors; each floor is 2m high. You are on the 34" floor and
your friend is on the top floor. Find the difference between your angles of elevation 60 m away.

Find &,
top floor
To find the opposite: 2 X 50 = 100 m since each floor is 2m and
e 34% floor here are 50 floors.

-0
tané’—A
tané’:%

— tan~! (100

60 0 = tan ( O>
6 =59°

To find the opposite: 2 X 34 = 68 m since each floor is 2m and here
are 34 floors.

_ 68
tana = 60
— tan—! 68
tana = tan 60
a = 48.6°

The difference is:
0—a =59 —48.6°
=104°

2. As a technician you need to tie rope along the dotted line in this rectangle.

© How many right angled triangles are involved in this problem?

350

There are 3 right angled triangles. However, it is only necessary to use one right angled triangle with the
information given, to find all necessary lengths.

J m11
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© Find the total length of rope needed if all measurements are in m (nearest m):

p_ 0
sinf = i
- _ 10
sin35° = i
10
sin35°

H=174m (1d.p.)

_0
tanH—A
o _ 10
tan35° = A
_ 10
A= tan35°

A=143m (1d.p.)

Therefore the total length of rope needed is 17.4 m + 14.3m = 31.7m which rounds to 32 m

Page 28 questions

3. In order to for a certain kite to fly it needs to look like this. Find the length of AB and angle ZABE eachto 1
decimal place.

. 0
sinfd = =
D
12m gE
A Sin 500 = ﬁ
AE = 12 xsin50°
‘ AE=9.19m (2d.p.)
¢ Using Pythagoras,
AB? = AE®? + EB?
AB? = 9.19% + 147

AB? = 280.46 (2d.p.)
AB = v/280.46
AB =16.7m (1d.p.)

9.19
4 = —-—
tan ZB 14

ZABE = tan"'(0.6564)
ZABE = 33.3° (1d.p.)
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