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Prior Knowledge
                                                                                        HYP  note: the hyp. must be the "letter by itself"
                                                                                                          regardless of the letters used in the question
1) Pythagorean Theorem 

2) Labeling a triangle
                                       ALWAYS label the side opposite or across                                                  
                                       from the right angle first, LABEL FIRST!
                                  

                                                          hypotenuse
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2.1 The Tangent Ratio – a ratio is another word for a fraction. So, the Tangent Ratio is a comparison of two sides of a right triangle.

Ex1.
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Ex2.  To find the measure of this acute angle we need to know 2 sides of the triangle.
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Ex3.  – Using the Tangent Ratio to solve a problem for an angle.
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Do Qn's p.88 #1-3
2.2 Using the Tangent Ratio to find Lengths – Any Trig Ratio includes an angle and 2 sides. So, to solve for a side we need the other 2 things. Which is an acute angle and a side.

Ex1. 
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Ex2.  – A slightly more difficult Qn is when you are solving for the side which is in the denominator, with the Tangent Ratio this means you're finding the Adjacent side.
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Do  Qn's p.88 #4&5
2.3 Measuring an inaccessible height – if by chance you see a Qn on the Provincial exam, it would have to do which how to read a "Clinometer"
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Ex.
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2.4 The Sine and Cosine Ratios – will be used to find both Angles and sides of a Right Triangle.

Prior Knowledge
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From Your Formula Sheet
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Ex1.  Leave your answer as a fraction or decimal, not asking for the angle measurement.
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Ex2.  Find the Measure of the Angle.
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Do Qn's p.104 #1-3


2.5 Using Sine and Cosine to find Side Lengths 

Ex1.
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Ex2.
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Do Qn p.104 #4&5
2.6 Applying the Trig. Ratios – now we are using all the trig. Ratios (sine, cosine, and tangent) and solving a Right Triangle which means finding all sides and acute angles.
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Ex1.
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Do Qn p.111 #3
2.6 Solving Problems Involving one or more Right Angle Triangles – Solving Qn's like these usually involve exploiting the fact that the two triangle have a common or shared side.

Ex1.
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Ex2. Solving Problems involving an Angle of Elevation
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Do Qn p.118 #3
                                            Chp 2 Study Guide
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A guy wire is fastened to a cell-phone tower 8.5 m
above the ground. The wire is anchored to the ground
14.0 m from the base of the tower. What angle, to the
nearest degree, does the wire make with the ground?

The angle the wire makes
with the ground is called the
angle of inclination.

Solution
Draw a diagram. A
The angle the wire makes with the ground is £B. "Assume the tower is
To find £B, use the tangent ratio. 8.5m perpendicular to the
ground.
B 140m ¢
length of side opposite /B The side opposite 2B is CA.
tanB=—————————"——
length of side adjacent to /B The side adjacent to £B is BC.

tang = A Substitute: CA = 8.5 and BC = 14.0
tan B = % Use a calculator.

4B =31°

The angle between the ground and the wire is about 31°.
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Find the length of BC to the nearest tenth of a centimetre.

s 230cm A

We know the measure of ZA.

BC is the side opposite ZA.

CA'is the side adjacent to ZA. ooposite ZA
Use the tangent ratio to write an equation.

length of side opposite ZA [

1an A = fength of side adjacent to ZA.
A= Substitute: ZA = 28° and CA = 23
_BC
tan 28 = 5
Solve the equation for BC.
Multiply each side by 23.
3 BC
23 % tan 28 = 23 x £&
23 tan 28° = BC Use a calculator. Enter: (2) 3 (T8 (@) (8) (1) B

222931
BC is about 12.2 cm long. Eeeess
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Find the length of PQ to the nearest tenth of a centimetre.
Q

ocm

13
Solution

Use the tangent ratio to write an equation.

We know /P = 35°.
tan p — e opposite ZP_ QR s opposite /P,
Side adjacent to 2P PQ is adjacent 2P,
tanP = % Substitute: QR = 5 and P = 35°
5
tan 35° =
Q
Solve the equation for PQ
Multiply each side by PQ
5
PQ X tan 35° = PQ x =
PQ
PQtan35° =5 Divide each side by tan 35°

PQtan3s 5
tan35°  tan35

- Use a calculator.

PQ = 7.1407.
So, PQ is about 7.1 cm long.
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Height of object:
Angle of inclination: jontof ool
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Distance to object:
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This diagram is not drawn to scale.
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Angle of inclination
90° — angle on clinometer
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Sum of the Angles in a Triangle

In any triangle, the sum of the

angle measures is 180°

50, to find an unknown angle measure:
« start with 180°

« subtract the known measures

A
B

c

£C =180° — 71° — 64°

2C =45°

In any right triangle, the sum of the
measures of the acute angles is 90°.
S0, to find the measure of an acute angle:
 start with 90°

« subtract the known acute angle

D

LE = 90° — 40°
LE=50°
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The Sine and Cosine Ratios
In a right triangle, if Z A is an acute angle, then
.. _ length of side opposite ZA
sinA = ength o ypotenuss side opposite ZA hypotenuse
cosA = length of side adjacent to ZA
length of hypotenuse 8 A

side adjacent to LA
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Find sin B and cos B to the nearest hundredth.

A
260m
8 The nearest hundredth
24cm means two decimal places.
A0em
¢
[solution
AC is the side opposite £B. A hypotenuse
AB is the hypotenuse.
4in g  length of side opposite 8 e 2‘;:([3 B
~ length of hypotenuse oppo 10 cm
side adjacent to 2B
sin B % Substitute: AC = 24 and AB = 26 c
_a
sing =22
sin B = 0.9230
sinB = 0.92

BC is the side adjacent to ZB.
AB is the hypotenuse.
length of side adjacent to 2B

€05 B =~ oot of hypotenuse

cos8 =8¢ Substitute: BC = 10 and AB = 26
_0

cosg =10

cos B = 0.3846.

cosB =038
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Find the measures of ~B and 2D c
1o the nearest degree.

Solution

Find the measure of £B first.
BC is adjacent to £B. BD is the hypotenuse.
So, use the cosine ratio to write an equation.

We could use the sine ratio
to find the measure of 2D

cos g _ Side adjacent to 28
~ hypotenuse

cosB= % Substitute: BC = 4.6 and BD = 8.7
_as

cosB =32

To find £B using a TI-30XIIS calculator, enter:

EEDEEEDDO cos-i(4.6/8.7)
/B =58 58.

Since the sum of the acute angles in a right triangle is 90°,
2D =90° - /B
So, 2D = 90° — 58°

Since the measure of 2B
is an estimate, so is the
‘measure of £D.
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Find the length of RS to the nearest tenth of a metre.

R s
Som

a

Solution

The measure of £S is known.
RS is the side adjacent to 25
QS s the hypotenuse.

So, use the cosine ratio Typotenuse
side adjacent to 25
cos 5 = e adjacent to £5
hypotenuse
cosS = gs Substitute: 25 = 28°and QS = 9.6
o5 28° = g% Multiply both sides by 9.6.
o g6 xRS
96 x cos 28° = 96 x £
9.6 cos 28° = RS Use a calculator.
RS = 84762

RS is about 8.5 m long.
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Find the length of the hypotenuse to the nearest tenth of a centimetre.

N

l0.5cm

M 3

Solution

The hypotenuse is the side
opposite the right angle.

The measure of ZM is known
NP is the side opposite ZM
MN is the hypotenuse.

So, use the sine ratio to write an equation. hypotenuse,

M
Substitute: M = 52° and NP = 9.5

i  Side opposie 2
hypotenuse
_ NP
sinM = e
sin 520 = 23

MN
MN'sin 52°= 9.5
9

MN sin 52° _
sin52°  sin52°
95
MN =22
sin52°
MN = 12.0556.

MN is about 12.1 cm long.

Multiply both sides by MN

Divide both sides by sin 52°.

Use a calculator.
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To solve a right triangle we must know:
« the lengths of two sides, or

« the length of one side and the

‘measure of one acute angle
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Solve this triangle. B
Give angle measures to the nearest degree.
Give side lengths to the nearest tenth of a centimetre. 1220m,

192cm

Solution

Find the measure of ZB.

AB is the side adjacent to £B.
BC is the hypotenuse

So, use the cosine ratio.

We know the lengths
of two sides.

adjacent
cos b = ocent
hypotenuse
cosB =22 Substitute: AB = 12.2 and BC = 19.2
122
cosB =122
sB=51°

The acute angles in a right triangle have a sum of 90°.
So, £C=90° - £B

£C=90° - 51°

£C=39°
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Find the length of AC

Use the Pythagorean Theorem to find AC.
AC? = BC? - AB?

AC?=1922-1227

AC?=21938
AC = 2198
AC = 148256,

AC is about 14.8 cm long.

We could have used the
sine ratio and the exact
measure of /B to find AC,
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Find the length of BC to the nearest tenth of a centimetre.
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2290m
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Solution

First use AABD to find the length of BD.

sin A = _opposte g
"~ hypotenuse 200m Side BD is common
0 to both triangles.
A=8D
sin A =22 N d
o_ 8D
sin 26° = 55%
22.955in 26° = BD
BD = 10.0386. Do not clear the calculator screen
In ABCD, find the length of BC
te B
o mm‘m
8D
sinC = g2 ot ¢
10.0386...
4g° = 100350
sin o

BC sin 49° = 10.0386...

BC = 133014.
BC is about 13.3 cm long.
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The angle of elevation is the angle between
the horizontal and a person's line of sight
0 an object above.

% ingle of elevation
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Jason is lying on the ground midway between two trees, 100 m apart.
‘The angles of elevation of the tops of the trees are 13° and 18°. How much taller is one tree
than the other? Give the answer to the nearest tenth of a metre.

. R
e ) Tree2
)

b

Jason is midway between the trees.
So, the distance from Jason to the base of each tree is:
Use AJKM to find the length of JK.

1 We know M = 13°.
Tee ‘J ﬁ)& M JK is opposite 2 M.
m M is adjacent to 2 M.
Use the tangent ratio.
tan M = 2POSItE. "
adjacent
tanM = % Substitute: ZM = 13° and M = 50
K
tan 130 = X
n 50
50 tan 13° = K

JK = 11.5434.
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Use AMNP to find the length of NP.

N
M Tree2 We know £M = 18°.
w—rg —dp NP is opposite ZM.
MPis adjacent to 2 M.
Use the tangent ratio.
o 1 _ PO
adjacent
tan M =1 Substitute: ZM = 18° and MP = 50
NP
tan 18° = 32
" 50
50 tan 187 = NP
NP = 16.2459.

To find how much taller one tree is than the other, subtract:
16.2459... m — 11.5434...m = 4.7025... m
One tree is about 4.7 m taller than the other.
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sl Desaiption Eanple
Find 2 rgonometrc | In AABC, n
rato. o Ptese
Py an
e spcants 2N epposts 20
Y AL
opposte ‘
A = potenuse sna = ooposie
Fypotenise A= Fypotemse
adcent s
cos = 2t A=
Fypotenuse A=
coposte .
tan A SnA =% or
‘adjacent A=g 08
Find the meare o | To fnd the messurs of an 3cute anle | To find the messure o 28
an angle. in a right triangle: in AABC above:
1. Use the gven lengths towrtea | . opposite
‘trigonometric ratio. "~ adjacent
2.Use the nverse function on 3 g AT
‘scientific calculator to find the "8 =3¢
messureof the anle. np®
5
8- ()
pesry
Find the length of | To find the length of a side in a right To find the length of EF in
aside. triangle: ADEF:
1.Use the measure of an ange and .
thelength of arlted e to wie
an equation using 3 igonometric | 39
fato
2. Solve the equation. o o

£F = 6.8435.
EF=68cm
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side adjacent
tozA

side opposite LA
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__length of side opposite LA
length of side adjacent to ZA
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Find the tangent ratio for 2G.

E 18 F
10

G
Solution

Draw an arc at £G. opposite

18
The side opposite G is EF. E
The side adjacent to £G is GE. 0
adjacent
tan G — _lenath of side opposite £G

= length of side adjacent to 2G

tanG = % Substitute: EF = 18 and GE = 10
8 The side opposite the right angle
tanG =3 is always the hypotenuse.

tanG =18
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Find the measure of ZA to the nearest degree.

c 16 B
7
A
Solution

The side opposite A is BC.

The side adjacent to ZA is AB.
length of side opposite A

tanA=————""""———

length of side adjacent to LA

If you are using a different

tan A = BC Substitute: BC = 16 and AB = 7 calculator, consult the user’s

AB manual.

16
tanA=—

7

To find £A using a TI-30XIIS calculator, enter:

2ndTAN DB HDDIET
LA = 66°





