Appendix Unit 3: Trigonometry

i< Enhance Your Understanding

Lesson 3.1: The Tangent Ratio

Ma‘h"-matlic(; Refer to page 107 in Mathematics 10 for more practice.

* Page 107, #1, 3a, 3b, 4a, 4b, 5,6, 8,9, 13

Question 1, page 107

a.
hypotenuse
opposite
adjacent 4

b.

opposite hypotenuse

R adjacent T

C. m

hypotenuse
opposite

adjacent

Question 3, page 108
a. tan74° = 3.487 414...

tan74° = 3.4874, rounded to 4 decimal places

b. tan45° =1
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Question 4, page 108

a. tanA=0.7
ZA =tan'(0.7)
ZA =34992..°
ZA =35°
b. tan0=1.75
0 =tan'(1.75)
0 =60.255..°
0 =60°

Question 5, page 108

a. Since tana = %, the side opposite the angle a is labelled 2 and

the side adjacent to the angle a is labelled 3. To calculate the a
angle a, apply the inverse tangent.

a = tan' (%)
a=33.690...°
a = 34°

b. Since tanB = %, the side opposite the angle B is labelled 5 and the side
adjacent to the angle B is labelled 2. To calculate the angle B, apply the
inverse tangent.
L[]
— ot (D B 2
ZB = tan ‘<2 )
ZB=68.198..°

ZB = 68°

Question 6, page 108
length opposite 33°

a. * =
tan33 length adjacent to 33°
o __ x
tan33° = 30.5m
30.5 m+tan33° = ﬁm
19.806..m = x
19.8 m =x

The height of the tree is approximately 19.8 m.
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length opposite 0

b. tan®) = length adjacent to 0
_ 1.25
tan0 = 20
_ (125
0 = tan ‘( 50 )
0 =3.576.."°
0=3.6°

The measure of angle 0 is approximately 3.6°.

Question 8, page 108
Assume that the flag is rectangular. As such, the triangle contains one right angle. Let o
represent the larger acute angle in the triangle containing the fleur-de-lys.

length opposite a 154 cm
tana = ;
length adjacent to a
— 154 108 om
tana 103
_ -1 (154 &
o = tan (103 )
a=56.224.°

The larger acute angle is approximately 56°. Since the interior angles in any triangle must add
up to 180°, we can subtract 90° and 56° from 180° to determine the measure of the other acute
angle.

180° —90° — 56° = 34°
The angles of the triangle containing the fleur-de-lys are 56°, 90°, and 34°.

Question 9, page 109
length opposite 6°

a. 6° =
tan length adjacent to 6°

tan6° = =

x-M_ 3
M "~ tan6°

x = 28.543...

The horizontal length of the ramp is approximately 29 ft.
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b. Use a proportion to determine the minimum acceptable horizontal length of a ramp with a
rise of 3 feet.

1 _3
12 x
x=3-12
x = 36

A horizontal length of 36 ft is needed for a ramp with a rise of 3 feet. Since 29 feet is less
than 36 feet, the ramp shown would not be considered safe.

Question 13, page 110
a. Let 0 represent the angle of steepness of the hill

length opposite 0

t =
an length adjacent to 0 2 148 ft
_ 148 0
tan® =714 214 ft
_ .. -1(148
0 = tan 1(—214>
0 =34.667."°

The angle of elevation of the hill is approximately 35°.

b. Let c represent the hypotenuse, the distance up the hill.

Use the Pythagorean theorem.

c=a+b

¢’ =214+ 148’
c*=67700

¢ =/67700
c=260.192...

The distance you would have to climb to the top of the hill is approximately 260 ft.
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Lesson 3.2 The Sine and Cosine Ratios

IVEUSURCES  Refer to page 120 in Mathematics 10 for more practice.

BN © Page 120, #1a, Ic, 2a, 2¢, 3a, 3¢, 4, 5, 6,9, 11, 12

Question 1, page 120
a. cos34° =0.829 037...

cos34° = 0.8290, rounded to 4 decimal places

c. sin62.9°= 0.890 212...
sin62.9° = 0.8902, rounded to 4 decimal places

Question 2, page 120
length opposite ZA

a. SinA =

hypotenuse
4= 24
sinA = 26
o4 =12
SinA = 13
length adjacent to £C
c. cosC=
hypotenuse
_24
cosC = 26
_12
cosC = 13

Question 3, page 120
a. cosA=0.4621

ZA =cos'(0.4621)
ZA=62°

c. sinf3=0.5543
B = sin'(0.5543)
B =34°

Question 4, page 120
length adjacent to 40°

a. cos40° =

hypotenuse
o X
cos40° = 20
20+ cos40° = /?f(f 20
153 =x
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length ite 18°
b sin18° = eng;1 opposite
ypotenuse

x =227

Question 5, page 120
length opposite 0

a. sinf= hypotenuse
a1
sinf = s
0 = sin™ <—1278>
0=2332°
_ length adjacent to 0
b. cosl = hypotenuse
cosf = 16
20
0 =cos™ (%)
0 =36.9°

Question 6, page 121
length opposite 0

@ osinb= hypotenuse
=1
sin@ = T
_ (1
0 = sin 1<1O)
0=444°
b. cos65° = lengthhadjacent to 65°
ypotenuse
COS65° = g
X
X*Cos65° = 2%
XM B 6
cos65°  C0s65°

x=1421t
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length adjacent to 0

c. cos= hypotenuse
cos 0 = 100
132
_ -1(100
0 = cos (132>
0=40.7°
d sin18° = lengt}lll opposite 18
ypotenuse
sin18° = 12
x+sin18° = %;{
xM __ 170
M sin18°
x=2265m

Question 9, page 122
Let & represents the height of the oil rig.

length opposite 50°
hypotenuse

eqe —_ h

sin50° = 55 m .

52+5in50° = ——. 52/

som

39834.m=h

sin50° =

50° ]

The height of the oil rig is approximately 39.8 m.
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Question 11, page 122

a. Let x represent the direct distance from the teeing area to the flag and let y represent the

third side of the right triangle as shown.

X y
34°
180 yd
cos34° = lengthhadjacent to 34
ypotenuse
1
cos34c = 180yd
X
180 yd p;

xecos34° =
X

x+cos34° 180 yd
cos34°  cos34°

x=217yd
The direct distance from the teeing area to the flag is approximately 217 yd.

length opposite 34°

. tan34° =
¢ an length adjacent to 34°
tan34° = 188}yd
o Y
180 yd+tan34° = 180vd -180yd
1 d
121yd=y

The other leg of the track measures approximately 121 yd. So, the distance along the
track is approximately 180 + 121 = 301 yards.

track distance — direct distance = 301 yd — 217 yd
=84 yd
The direct distance is approximately 84 yards shorter than following the track.

Question 12, page 122
Let 0 represent the angle between the cable and the horizontal.

length adjacent to 0

cosf =

hypotenuse
cosh = 2200 m
2300 m
0= cos”! ( 2200 m)
2300 m
0=17°

The angle that the line of sag makes with the horizontal is approximately 17°.
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Lesson 3.3 Solving Problems with Triangles

Mathematlics Refer to page 131 in Mathematics 10 for more practice.
g  Page 131, #la, 1c,2,3,4,7, 11, 12

Question 1, page 131

length adjacent to 30° _length opposite 30°

a cos 30" = hypotenuse sin 30" = hypotenuse
o X 20 =
cos 30" = 75 sin30° = 15
o _ X
10+ cos 30 —wJXf 10-sin30°=f6°w
87 =x 5= y

The measure of the other acute angle in the triangle is 180° —90° — 30° = 60°.

c. Use the Pythagorean theorem to find the length of BC.

BC*=T7*+12°
BC* =193
BC =193
BC =139
length opposite £B
B =
tan length adjacent to £B
-1
tanB = 12
—tan (L
ZB = tan 1(12 )
ZB =30.3°

Then, 2C = 180° —90° — 30.3°
ZC=59.7°
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Question 2, page 131

a In AABD,
length opposite 30°
tan30° =
an length adjacent to 30°
«_ _BD
tan30° = 10 om
10+ tan 30° w - 10
5.773..cm = BD

Then, BC=BD+ CD
BC =5.773..cm + 8.390...cm

BC =14.2 cm
b. In AACD,
tan40° = length opposne 40 o
length adjacent to 40
. _ 8cm
tan40° = D
CD -« tan 40° = 8&? .cD
CD- M _ _8cm
tan40° tan 40°
CD =9.534...cm

Then, BC = BD+ CD

BC=2911..cm+9.534..cm

BC=12.4cm
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In AACD,
tan40° = length opposne 40 :
length adjacent to 40
«_ CD
tan40° = I O om
10« tan40° w - 10
8.390...cm = CD
In AABD,
i (
tan20° = length opposue 2/
length adjacent to -
tan20° = _BD_
8 cm

cmetan20° =
/eﬁ ‘St

2911..cm = BD
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Question 3, page 132

Let the foot of the perpendicular be D.

C In AACD,
16 cos ZCAD = length adjacent ZCAD
> hypotenuse
_ 12 cm
A 12cm D cos ZCAD = 16 em
Z/CAD = cos™ <12cm>
16 cm
Tcm ZCAD = 41.409..
B In AABD,
can AR — \eneth opposite ZDAB

length adjacent ZDAB

tan /DAB = -3.cm_
12 cm

ZDAB = tan"( 8 cm )

12 cm

ZDAB = 33.690...°
Then, ZCAB = ZCAD + ZDAB

ZCAB = 41.409..." +33.690...°
ZCAB =175°

Question 4, page 132

a. 21 is the angle of depression to the ship looking from the helicopter.
b. 42 is the angle of elevation to the helicopter looking from the ship.
c. £3is the angle of depression to the submarine looking from the ship.

d. 44 is the angle of elevation to the ship looking from the submarine.
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Question 7, page 132

In the diagram, the lighthouse keeper is at L and the boat is at B. The cliff is CF.

In ABCL,
ZBLC =90° —50°
ZBLC = 40°
LC=10m+ 51 m
LC=61m

length opposite £40°

Th 40° =
en, tan length adjacent to £40°

._ BC

tan40° = 6l m
61m-tan40°=%-gl/m

51.2m = BC

The boat is not at a safe distance from the cliff because 51.2 m is less than the required 75 m.
Question 11, page 134

a. Let d represent the distance from the caller to tower 3. Then, in the right triangle on the

right of the figure,
sin62° = lengtlfll opposite 62
ypotenuse
N o d
sin62° = T

7 missin62° =

T

~
U

6.180..mi = d
6.2 mi=d
The distance between the caller and tower 3 is approximately 6.2 mi.

b. Let x represent the distance from tower 1 to tower 3. Then, in the right triangle on the left
of the figure, use the Pythagorean theorem,
x> = (5mi)’+ (6.180...mi)*
X’ =25 mi’ + (6.180..mi)’
x =7.949..mi

x=79mi

The distance between towers 1 and 3 is approximately 7.9 mi.
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Question 12, page 134

a. A diagram should be drawn to explain the situation. The helicopter is at H and the
sailboats are at S and B. The sailboat, S, at an angle of depression of 58° is closer to the
helicopter. The steeper angle means the line of sight reaches the horizontal sooner.

H
58° 36°

800 m

QG
o

P

b. £SHP =90°—58°
=32°
length opposite ZSHP
ZSHP =
tan £5 length adjacent to ZSHP

o_ PS
tan32° = 300 m

o__PS
800 m-tan32° = ¢ /= 800 m

499.895... m = PS

ZPHB =90° — 36°
=54°
length opposite ZPHB
ZPHB =
tan length adjacent to ZPHB

«_ PB
tan 54 = 200m

. _ PB
800 me-tans54° = 800 m 8

1101.105... m = PB

SB = PS+ PB
SB = 499.895..m + 1101.105..m
SB = 1601 m
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