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2.1 - The Tangent Ratio

Definitions:

4
kqpo‘renuse

o7

Opp

B aaljawrd' ¢
Hypotenuse: The side opposite the right angle in a right triangle.

Opposite side: side opposite the angle of interest
Adjacent side: side that is adjacent to the angle of interest (that is not the hypotenuse)

From angle, Opposite Side Adjacent Side Hypptenuse
ZA BC B
£C AR BC AC
Exercise:
1) Measuraedthe length BC, and AB to determine the ratio, % to the nearest 5 decimal places.
3cm ap -
2 i 4 PB= 3em

B _ 2.2 20 f4b
2em BE= 2 em AB 3o 3 ‘}ﬁ

C N~
a) If you measure the angle A to the nearest 8 decimal places, it will be ZA ~ 33.69006753°

\/
b) Using your calculator, calculate tan(A) to the nearest 5 decimal places. J(NL(?B Q‘]DO()}SS) 0. LL(,H'

What d tice?
C) at do you notice ‘LGY\.A - E
&dy
Conclusions:

The ratio you found in the above exercise is called tangent ratio.
P———

The tangent ratio for an angle can be determined with the (TAN) key on your scientific calculator.

Oppposite side length
Adjacent side length

tan 0 =
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Examples:
1. Determine tan(A), and tan(C).

A
ODP
O Ccm

aalj

I 8 cim 093
0
2. Find the tangent ratio, tan @, to 2 decimal places, for each angle, &

a. 6=50° _tanwo = l.\q
0T andf 2 031

3. Findtan C. Calculate ZC to the nearest de
i u e nearest degree. . 9£2
4 ton( = =
od)

orp
o (D {’:OYC: ‘i
6
|/

( 0 - °
B im od; c @ /C= {ﬂ{;(%): 3981 = ‘H'O
4.®Find tan A. Ca%ﬂate ZA to t@

ﬂﬁ {:cmr\A:?-EK

adj
N 2\ 6
od; . ® tanA= &

m 5

b &

0 - A A
PP ® AA«Jcon(5>— 50

|
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5. Find each angle, measure the angle to the nearest degree, for each tangent ratio
a. tan@d =3.892

b= tar(3392) = 7

b. tang =1.891

9= ton (I w)

6. Determine the angle of inclination of each line to the nearest tenth of a degree.

. oPp tono= 2PF
4.3 od)y

~ -

‘ 6.2 S _taﬂe_ l+3
od: 6L

J
6= Jcoﬁ(%—}_)
6=M17

7. A 9-ft. ladder leans against the side of a building with its base 3 ft. from the wall. What angle,
to the nearest degree, does the ladder make Wlth the ground? - r

T =9 tonb = T
1t 9t = 8l

| - -9 \ -
I —<x °| L p-= ‘taﬂ(—fg—i

y =72
| fg_
x=|T1 )
3t e O H’
0
/

Ch. 2.1 HW: p. 75#3-16, 19

Created by Ms. Lee 40f 19
Reference: Foundations and Pre-Calculus Mathematics 10, Pearson



Foundations of Mathematics & Pre-Calculus 10
Chapter 2 - Trigonometry

2.2 - Using the Tangent Ratio to Calculate Lengths

Recap:

Examples: Determining the Length of a Side Opposite a Given Angle

1) Determine the length of AB to the nearest tenth of a centimeter.
od; B tanb= gg
. : )
9 tontp= % 4

qu-’can%o =46 cm

2) Determine the length of XY to the nearest tenth of a centimeter.

Z . ‘Ean9= ;‘FJP
4.5 cm g | Jcon6(>°= 2
od; \r. "5
Coop

X %= 4.5 tanih =783 om

Examples: Determining the Length of a Side Adjacent a Given Angle

-

3) Determine the length of EF to the nearest tenth of a centimeter.

E ) F tano= 2FP

opp ad)
6.1 cin {'an 25,,: 6|
D p.&

- 6! | °
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4) Determine the length of AB to the nearest tenth of a centimete

4 tonB = _KK

o tonip’ = §-
x

42

(!
-

¢ 8 cm B W =
'{;(m'-n 86’ e

7P

Examples: Using Tangent to Solve an Indirect Measurement Problem

5) At a horizontal distance of 200 m from the base of an observation tower, the angle between the
ground and the line of sight to the top of the tower is 8°. How high is the tower to the nearest
metre? The diagram is not drawn to scale.

line of sight

8

200 m

6) One of Canada’s tallest trees is a Douglas fir on Vancouver Island. The angle of elevation
measured by an observer from 78 m from the base of the tree is 50°. How tall is this tree, to the
nearest metre?

Ch.22HW:p.82#3-5(a,c), # - 14

Created by Ms. Lee 6 of 19
Reference: Foundations and Pre-Calculus Mathematics 10, Pearson



Foundations of Mathematics & Pre-Calculus 10
Chapter 2 - Trigonometry

2.4 - The Sine and Cosine Ratios

ovp k. 7
FF fTo- 7 =
g .
B O\dJ'
tand — opposite
adjacent

Similar to the tangent ratio,

sing = _OPposite W
hypotenuse LoS V
adjacent 0?(0\\ ¢
0=——— “\
cos hypotenuse [ / ‘\ / / A)

You can remember this better with SOH CA H

Examples: Determining the Sine and Cosine of an Angle
1) Determine sin(C) and cos(C) to the nearest hundredth.

f sing = %%?

12 cm
Sin 5
A C‘ i |3

B

13 cm
hyp

2) Determine sin(G) and cos(G) to the nearest hundredth.

-—
-

x

K
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Examples: Using Sine or Cosine to Determine the Measure of an Angle
3) Determine the measures of £ G and £ H to the nearest tenth of a degree.

SinH = opp

.6
I m

LH= s\n’(,—%)
LG= 6%0 /[H = 25.4°

4) Determine the measures of £ K and £ M to the nearest tenth of a degree.

M s ©

N

Examples: Using Sine or cosine to Solve a Problem

5) An observer is sitting on a dock watching a float plane in VVancouver harbor. At a certain time, the
plane is 300 m above the water and 430 m from the observer. Determine the angle of elevation of
the plane measured from the observer, to the nearest degree.

CH. 2.4 HW: p.95#4 - 13
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2.5 - Using the Sine and Cosine Ratios to Calculate Lengths

Re_cap: )
sing = %p— - }“9[’
‘1P 0{)13 . —v’,‘l
T s

Examples: Using the Sine or Cosine Ratio to Determine the Lengths of a Leg
1) Determine the length of BC to the nearest tenth of a centimeter.

aolj B (056 = %’{l

V‘) o E =31
4158 (oskp= X .5

3

cosd =

h iy
“IF 5C = 58¢os50 = 3% m

2) Determine the length of PQ to the nearest tenth of a centimeter.

Sm(9=9§¢p- \
M
siny'= X
MY

DF: ?.?S{ml"f'o = 70 v

Examples: Using Sine or Cosine to Determine the Length of the Hypotenuse
3) Determine the length of EG to the nearest tenth.

= Sing = EEF 2= _ijfi :ié,Ocnv

5'm52°

2C

hqf

—
pe
> x’ |
[] -
Created by Ms. Lee S' 52 90f 19

Reference: Foundations and Pre-Calculus Mathematics 10, Pearson



Foundations of Mathematics & Pre-Calculus 10
Chapter 2 - Trigonometry

4) Determine the length of JK to the nearest tenth of a centimeter.

Examples: Solving an Indirect Measurement Problem

5) Atree is splintered by lightning 2 m up its trunk, so that the top part of the tree touches the ground.
The angle the top of the tree forms with the ground is 60°. Approximately, how tall is the tree, to
the nearest tenth of a meter?

6) A Kkite string is 350 m long. The angle the string makes with the ground is 70°. How far from the
person holding the string is a person standing directly under the kite? Round to the nearest metre.

Ch. 2.5 HW: p. 101 #3 -5 (a, ), #6 — 12
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2.6 - Applying the Trigonometric Ratios

Recap:
sing = %27
P
cosé = ng.i
h\1‘)
tan 0 = Q%)_—

od:)

SOH  (AH TOA

0|

Examples: Solving a Right Triangle Given Two Sides
1) Solve A ABC. Give the measures to the nearestenth)

9 L
h= tori(%) = 337

s Solve for AB: —_
od; ;’:}P 62+q"; x* “RAR= 0.3 cmv
9.0 cm vem 3b6+%|= x*
_ B 3=
A4 x* 1=JIIF
Solve for ZA: Solve for £ B:
tonf= & /B2 150°-90°- 33" = 53

2) Solve AABC. Give the measures to the nearest tenth.

J

31

c Solve for BC:
11.0cm
B b9 m
A I13.0cm
Solve for £ A: Solve for £ B:

h1§'
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Examples: Solving a Right Triangle Given Two Sides
3) Solve AKMN. Give the measures to the nearest tenth. (Given an angle and one side)

K Solve for KM:
N
&5 4.0 cm 4-
M .% (Y
Solve for KN: Solve for ZK:

6.Lem Ay

4) Solve AKMN. Give the measures to the nearest tenth. (Given an angle and one side)
Solve for KM:

. 257

Solve for KN: Solve for £ N:

Examples: Solving a Problem Using the Trigonometric Ratios

A small table has the shape of a regular octagon. The distance from one vertex to the opposite vertex,
measured through the centre of the table, is approximately 30cm. There is a strip of wood veneer
around the edge of the table. Wr%[ is the length of this veneer to the nearest centimeter?

nNt' =z —
A e V4 = I5sin2s” 2 5.3 am
- . \
I:II;.: ) ’-I’; [ //l h('F “ %LI,
S | (xnﬁﬂ\ of th venst = 1bx 5. o = GLOT em
\\\:_#__.__f .
CH. 2.6 HW:p. 111#3 -6 (a, ), #7, 8, 11, 12b = Qo
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2.7 - Solving Problems Involving More than One Right Triangle

Examples: Calculating Side Length Using Mare than One Triangle
1) Calculate the length of CD to the nearesf a centimeter.
C x

sinf’= 1= (05257 =
= 45 L = [,.Ig-{oSQZO

Az 5y

y:‘»é.lS o ‘m

2) Calculate the length of XY to the nearest tenth of a centimeter.

—.0}7 \A

[

Examples: Solving a Problem with Triangles in the Same Plane

3) From the top of a 20-m high building, a surveyor measured the angle of elevation of the top of
another building and the angle of depression of the base of that building. The surveyor sketched
this plan of her measurements. Determine the height of the taller building to the nearest tenth of a
metre.

o W |
o T )
- o angle of elevation
OO 359+
Dol —  5p2- oo
oo| {7 |g8

- oo

_—
angle of depression
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4) A surveyor stands at a window on the 11" floor of an office tower. He uses a clinometers to
measure the angles of elevation and depression of the top and the base of a taller building. The
surveyor sketches this plan of his measurements. Determine the height of the taller building to the
nearest tenth of a metre.

Cal [ e e |

-~ o s o |

e |

- o I |
.-230 o I |
P Moos
[~ < o s o |
\;’;3 o o f
= o I |

e e e e ‘\ |
e e e e = o o |

e e e e - O3
o Y o I e e . | | |
e e Y e e | o o |
o o e e P ] ]

5) Given a pyramid with 4 congruent triangular faces, determine the measure of each of the three
angles in the triangular face.

Ch. 2.7 HW: p. 118 #3 -5 (a, C), #6 — 14
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Ch. 2 - Review

1. Determine each ratio. (Write the ratio in fraction and in decimal. Round the decimal value to the
nearest hundredths): [3 marks]
a

tan 6 cos 6 sin 6

]

tan @ cos @ sin @

10

2. Calculate x to the nearest tenth of a meter.

a) b)
IlI'm X
o]
38 §2m
X
42°
c)

I2m 40°
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3. Calculate x to the nearest tenth of a meter.

a)
4m
X
d)
30"
32m
X
4. Calculate @ to the nearest degree.
a) b)
£ _
Jcm
3.2 cm
34 em
c) d)
.3m _
3o G
8 cm
12m &
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5. Solve AABC. Give the measures to the nearest tenth. (Given 2 sides)

a
C Solve for AB:
12 cm 10cm
B
A
Solve for £ A: Solve for £ B:
b
A Solve for BC:
& ecm
3 cm
C
Solve for £ A: Solve for £ B:
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6. Solve AKMN. Give the measures to the nearest tenth. (Given an angle and one side)
a

K Solve for KN:

N 3Icm

Solve for MN: Solve for £ N:

7. A tree casts a shadow that is 10.5 m long when the angle between the sun’s rays and the ground is
23°. What is the height of the tree to the nearest tenth of a metre?

8. A lighthouse sits at the top of a sheer cliff. The top of the lighthouse is 33 m above sea level. The
angle of depression to sight a small fishing boat at sea is 24°. How far from the base of the cliff
is the fishing boat, to the nearest metre?
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9. AKkite string is 250 m long. The angle the string makes with the ground is 25°. How far from the
person holding the string is a person standing directly under the kite? Round the answer to the
nearest tenth of a metre.

10. A tree is splintered by lightning 2.3 m up its trunk, so that the top part of the tree touches the
ground. The angle the top of the tree forms with the ground is 55°. Approximately, how tall is the
tree, to the nearest tenth of a meter?

11. A surveyor stands at a window on the 11" floor of an office tower. He uses a clinometers to
measure the angles of elevation and depression of the top and the base of a taller building to be to
be 20°and 39°respectively. The surveyor sketches this plan of his measurements. Determine the
height of the taller building to the nearest tenth of a metre.

R e e
— s o |
. | s | |
L |
- - o o f s |
- s 5’ ______ Moeaseds
e e e f e . o
e e e . =]
== - o
I e I e f ™  — — —
-'I{} i e o e e ~ o f s |
= o e [ e f e ~ o | o
o f o e e = o e |
o f o e e . o | e
e s o ™ e s | |
o f o e e S o ]
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