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MAP 4C1 Trigonometry Intro Date:

**Set your calculator to DEGREE mode

1. Pythagorean Theorem.

must be the longest side).

Draw a right triangle. Label the sides a, b and c (c

Side c is called the ‘h po’tfluSa

Now draw a square on each side of the triangle. State the relationship between the

squares on the sides of the right triangle. 2- i- _7_
0 ± DrzC

Ex. 1 Determine the length of the indicated side.
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Ex. 2 Brad walks 1.7 km North and then 1.5 km East along the sides of a park.

starts at the same point and takes a shortcut along the diagonal. How much

shorter is Dan’s walk?
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2. Solving Equations.

Ex. 1 solve for x to teareseitI.
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3. Primary Trig Ratios. Given a right triangle with angle S (theta), label the

sides “hypotenuse”, side “opposite” to angle e, and side “adjacent” to angle 6.

To remember the 3 primary trig, ratios of the sides of a right triangle

relative to angle e use SOR CAPt tV It

The 3 primary trig ratios are:

sine e

cosine e

Htjpo+eMuct

p o4€iutSQ-

N

tangent e

Aa,actc.tnt

kOLflOt 2

Ex. 2 Evaluate to four decimal places.
a) sin 54 = 0. OD b) cos 14°= O,cnO,
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e.Ex. I Write the 3 primary trig ratios relative to
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c) tan6l =
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n C0071ft’bfO)7SLJa,lQdLRyj

jofltflu&4TflJ“1-b’-’1S.

\im41tA1tj-OB

a)ir3SEj.ÔJmq.j.
mpp’SfAO4

fr’b¶-‘;i

7

(-A

fl

Uh0)’

°øçY9-

Ub1J5ThI°SJtccta0o
Cy

-(as-’3airasj-ei

LAQ
Q

rjrv-i-T’a
wG?ycç\

v°

co ‘axjs\+)I+°t?U0Aav

rRorn2[aa-1LUQ1JOcU\Q\\
IL3S-.

Nj?

_________

9LNO2I-jTh,

LL c
/uadc3°

j&oiJ

ptrr/ucvafl?*j

r’Lkt
U’4fl01—

çcvj_—

_____

I

___

-

ILXO9c\A*

—
‘Ct

‘CL‘t

OH

I flPDV1LUOfl?‘itc.-%
ucnu1trfla-1.4
(Lroj_*cnU0J

t’1k-tM’-

C

)Jt73-uao-

A
f±F\th

oaoL1’

—rr

aasuoT?pt\qe-mU)



Determining Measures of Angles in Right Triancj

\Ara% a Vessc’nt

Trig ratios can also be used to find the measures

of angles of a right triangle that are not known.

Examrles: For the following triangles, identify the
trig ratio to use, write the equation and solve it to
one decimal place using the inverse trig buttons

Hin I I cos tan on yqur calculator.

400

• /-
Have: A-c&’

Need:

Use: #CtflO

It- Htlot

Have: 4ck, (4—ip.

Need:

Use: £:1o5%-

[-go Need:
I-k

Use: SRx2
14

Ex. 2 Solve A XYZ given that LX = 90w, x = 8.2cm. z = 6.0cm.
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Unit 2 Lesson 4: Investigating Obtjse Angles

Introduction to the Activity:

In this activity, you will use your calculator and the following chart to investigate the
trigonometric ratios of obtuse angles. Then, you will analyze the results to determine any
patterns.

Performing the Activity

1) Refer to the chart that follows. For each of the listed angles1 use your calculator to
determine the value of each primary trigonometric ratio in the chart.

2) After you have completed the chart, answer the questions that follow.

a — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Round values to 3 decimal places. There will be some rounding error

Primary Angle, B sin B cos B tan B

5° 0.067 0.996 0.087
hyp hyp adj
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Investigating Obtuse Angles (Continued)

After you have completed the chart, answer the following questions.

1) What do you notice about the signs (positive? negative?) of the values of sin B? Be as
specific as possible. Why does this happen?

ISa)WajS posnlue.. (‘Okare b’f/ipos47J)

2) What do you notice about the signs (positive? negative?) of the values of cos B? Be as
specific as possible. Why does this happen? 7 / 0

case is oos/-/iua LDhen Eis 4ZCCL cktweeI)Oa4a 9Oj
Aoa.M < cos 8 s when 8 /s ohlusa (beJt&&n 10 a..nd Leo)

— 3) What do you notice about the signs (positive? negative?) of the values of tan B? Be as
specific as possible. Why does this happen? i

O o- 4 c14x > -Jot, 8 is poshi1i& Whan 3 is OC’°—’

€ <° -InnS Is ‘ne@aizJ& when 510bkt.
4) Write down pairs of ZB that have approximately the same value for sin B. Verify that

the values are actually the same using your calculator For example, check that sin 5°
and sin 175° give the same value. How are the angles related to each other?

inlC°=Sn 170’ sn9°=sin9l° 7 d dd-k /&Oo)
S?n 2.5° 5in/55° sjf Supp/etflP_iWy aiy/eS Ca’j es riia tt

Sin so° 5,nIWD° c.ra

Using the same pairs of angles, what do you notice about the values of cos B? (Verify on
your calculator if needed.) /

cto&ne. o1 .suppl€nert*ry ai37e ar opposiYc.

Using the same pairs of angles, what do you notice about the values of tan B? (Verify on
your calculator if needed.)

Thny_n” 0e 5ccpp/f.nleirlay aI!9k Oi QfPOfl4S.

5) Use sin on your calculator to solve for angle B in sin B = 0.5. What value does your
calculator give?

What other value for B is possible? /3o° o
— i 50°

How can you quickly determine the value of the second angle? /Bo_
-9rsf a’/

Complete the following using a calculator and what you have learned:

sinB= 0.7660 B=
QO

or B /OQ_O=)3O0

sinB= 0.9205 B= & 7 or 8= iAO°—ibl°— 1/3°
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Practise

Trigonometric Ratios WithL_J Obtuse Angles

1. The terminal ann of an angie, 0, in standard position passes
through A(2, 4).
a) Sketch a diagram for this angle in standard position.

Li)

r rr:ç.pzz
-tH•-t1f—/t- H

-

t LI 1_LI
lt4ILtf

a 2- —

S-3 J
ratios to three decimal places.

a. L_eSSC,r i4 ar%

I

b) Determine the length of OA.
-, •1 2..

—h/tq

___

e) Determine the pnmary cngonometnc ratios to three decimal places.

The terminal ann of an angle, 0. in standard position passes through B(—5, 6).
a) Skstch a diagram For this angle in standard position.

Jr:prL :Lr
rz.1 rl:.zrr!

b) Determine the length of 08.

c) Determine the pnmary ingonometne
Cjn9(o

3. Complete S räble.Tbr each angle, indicate whether each trigonometric ratio is
positive or negative. Round your answers to three decimal places.

r Angl&-il; Sine. :J Costh:T ‘4Tngentc’-r
600 o.5 \,13

1200 —t73i
9’ O.9R0 Oa3 15

145’ 0 —, 19 — 3,70o
162° O.3o9 —OR6 O,315



MAP 4C1 Triuonometric Ratios for Obtuse Angles in Standard Position Date:
Unit 2 Lesson 5

1. The sine of arj angle, 0, in standard position is

a) Identify the coordinates of a point
that lies on the terminal arm of /.9.

N

2- 2

+Qn9 -Si

so _

\)

c) Determine sin 0 and cos 0. Round
three decimal places.

-- o.]o2

3
5

b) Sketch a diagram of Z9.
y.

4 Fl

‘x =1cc,

IL—

c) Determine cos 0 and tan 0.

I.. .1

.

L
0, —;

CL% (_t*3)

7

2.
a)

d) Determine the measure of / 19,
using a calculator.

e co 5’

b) Sketch a diagram of /8.
SI

-hn -

5 —

The tangent of an obtuse angle, 0, in standard position is —1.
Identify the coordinates of a point
that lies on the terminal arm of /3.

So %<OJ C.>O

your answers to
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d) Determine the measure of /3,
using a calculator.

& cosCo°)
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MAP4CI Unit 2 lesson 7

APPLICATIONS OF SINE LAW

Two people stand approximately 50 m apart on level ground. One person

measures the angle of elevation of a hot air balloon to be 58°. The other

person measures the angle of elevation to be 41°. How far is each person

fro the hot air balloon?
a C

/ —
/1

/ ‘7 s0

Ct:

4)

k

—

mn

--mt seco’-mA p-essoim \ s 9 rn



N

0
r

e‘F)8CC

cj

n
cS

-k
I:::

T
h(C
Nci

+
f
l
?

-T
h

Qs
-
iii

&

I’
tD:C

$
e0

,T
hl

c”1-ii
t
t

3
ThS1’c

-i

ci
U

I
Id,’

U

¶T
h

c
r

\—



r

IL-oi#oqb‘aipvJj

-I
-

H: =V7“r’

ViHizLHH

-p
flLJ

°‘‘‘
.JD14

t&
atxnsti’MrrrIEro2

/
‘

(**shsox—2/
/

*
I

-

W?12w
rbvwc?pfj/“/J

C
.sdt2P2V7UJ9)

4,?t45-

1Zi.H
-Sc

-LTh)4..wp

ço/—7tl4S/J_Vfl

hi-H

-r

-

-

*9J•()

I

i-ocr-ia)

S

ci
1

‘V
w3Q)

)v)e1m’1P
ThTceTh)t

.

.



Unit 2 Lesson 9: Cosine Law Applications

Review Cosine Law:

The Cosine Law can be used to solve for an unknown side, if you are given two sides and a contained angle:

a2=b2+c2-2 bccosA

It can also be re-arranged to solve for an unknown angle:

cosA =
I? + — a2

2 bc

Bearings: Direction can be written in several ways

Direction bearing Diagram
N60°E 0600

-A
rcsrea

0oais°
‘— 4

roT

Diagram Bearing Direction Diagram Bearing Direction

N N

,v’
W4 Ewi “

S S

N
!

Provide a sketch here.

0

Wi E [40 o°E
235°

‘P p
S



(Qcs LtuJ esson9 pa%e

1. A harbour master uses radar to monitor two ships. B and C, as they approach

the harbour, H. One ship is 5.3 miles from the harbour on a bearing of 032°.

The other ship is 7.4 miles away from the harbour on a bearing of 295°. How

far apart are the two ships?
ha= b?kC— kDc_COSr\

i t5, 3—Q1 (3 cS 97°

1719
32O, a-=- q9z-9%3\3

Lt34H3) \&5 QiCt.

2. An aircraft navigator knows that town A is 71 km due north of the airport,

town B is 201 km from the airport, and towns A and B are 241 km apart. On

what bearing should she plan the course from the airport to town B?
A

cos0

—-

______

9(?DOC1I)

C co5’ (-i&3

coc C-o,%2SD

soui q\ic %\e
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MAP 4C1 Unit 2 Lesson 10 Applications of Trigonometry Date:

Ex. 1 From the top of a vertical cliff a person measures the angle of depression of a boat as 9°. The height of
the cliff is 142 m. How far is the boat from the base of the cliff? Round your answer to the nearest m.

cc.
% I42+an’L

Or?

Ex. 2 Find the length of TU to the nearest tenth.
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Ex. 3 A smokestack, AB, is 205m high. From two points C and D on the same side of the smokestack’s base
B, the angles of elevation to the top of the smokestack are 400 and 36° respectively. Find the distance
between C and D to the nearest metre. A

1 4 A
5 (ii WQ n N

A

____

CD BDl3C
D

n A P.

P. \ n’io0_aoT
205m DPP -

ACTh,B

\ pct3%%,11
B c D

- S.— a _a%n30 \ t
-

o
-

\c. ;fl.rs2a4.!,09

Ex. 4 Two guy-wires are anchored at the same point. The first guy-wire is 12 m in length and is attached to the
top of a tower. The second guy-wire is 9 m in length and is attached to a point 5 m below the top of the
tower. How far are the wires anchored from the base of the tower? Round your answer to the nearest
tenth of a metre.
o tn4flC,

4-c = W° IILI .9-7

C

2os

x
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Unit 2 Lesson 11 part 1: Review

FOR RIGHT ANGLE TRIANGLES

PVTHGOREAN Formula

a2 + b2 c2 where c must be the hypotenuse

SOHCAHTOA

opp cu/f opp
sin 6= ,cos(&) = ,tan(8) =

hyp hyp adj

FOR OBLIQUE TRIANGLES (non-right angled, including obtuse triangles)

Sine Law

sinA sinE sinG a h C
= = or =

a b c sinA sinE sinG

Use when you have
• 2 sides and one opposite angle

- naea o. Cenmple4t paur.

• 2 angles and one opposite side

Cosine Law

2 2b +c —a
a2 = h2 + c2 — 2bccosA or cosA =

2 bc

Use when you have

• 2 sides and a contained angle (find the opposite side)

• All three sides (find an angle)



Obtuse Angles

Obtuse angle - 900 0 1800

Supplementary Angles A+B=180°

ginA =sinB, cosA = —cosB, tunA = —tanB

The primary trigonometric ratios of an angle, 6, in standard position are defined in
terms of the coordinates of a point, (x, y), on the terminal arm, as follows:

sinO=! cos8=- tanO=1 where r=,Jx2 +y2

Bearing and Directions
Bearings - 050°, Directions — NS0°E

N E65S -

155° <-bearln5

W E

Types of Problems s
Directions,
Solve a Triangle
Are a

Practice Drawing Triangles.

Draw the following triangles, state unknowns and approach to solving:

1. Triangle ABC, where a=Bm, b=4m, A=90°

2. Triangle XYZ, where X=108°, z=27mm, y=l2mm.

3. Triangle POR, where P=43°, R=118°, q=SOm.
a. S. 1 LCQAST1

—. c’R3 1r Z rne \o.J

L nrZ s,ne IotU

p -

5
Ct

5ifl&

— C-’



Example #1 : Calculate the length of the unknown side in each triangle.

Example #2 Calculate the indicated angle in

Example #3

flt Ia.’3 b. SOkxA4iDJ

A boat is proceeding on a bearing of 045° at 12 km/hr. At 3:00PM the captain sees

a. b. c.
5InecôslneIo.uJ SoHCAHTbA

\2_=
L2

-

i2_ (03 ho° ‘,flO”_ 3

Lz+ —

/

k

B M

30cm

4.0cm

e

V z L

tS3 7Sn{D

rs_t 9
E. Sn

a.

A

__

5,n 20°

=

0

each triangleA, .2
sin233

c.CtSE1OVA l•’cvn

c sIn’()

5.5cm
D

3.Om
5.Om

H

\ q.ocm

CC’
/jLI4 ;q !20t N

Z M

145m
Nc V

a navigation buoy at 020°. He sights the same buoy at 230° at 4:15. How many
km’s is the boat from the buoy at 4:15PM?

j.x’a t/5
a. Draw the figure

b. Determine what Trig Rules to use sneloi

c. Solve for unknown.
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