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Trigonometry

STRAND DAILY TOPIC EXAMPLE
Measurement
4. 41 Explain the relationships between similar
right triangles and the definitions of the
Develop and apply the primary trigonometric ratios.
primary trigonometric
ratios
(sine, cosine, tangent) | 42 | Identify the hypotenuse of aright triangle |
to solve problems that and the opposite and adjacent sides for a
. given acute angle in the triangle.
involve
right triangles.
4.3 Solve right triangles, with or without
technology.
44 | Solve aproblem that involves one or more |
right triangles by applying the primary
trigonometric ratios or the Pythagorean
theorem.
"25 "1 Solve a problem that involves indirect and | T

Solve a problem that involves indirect and
direct measurement, using the trigonometric
ratios, the Pythagorean theorem and
measurement instruments such as a
clinometer or metre stick.

[€C] Communication [PS] Problem Solving, [CN] Connections [R] Reasoning, [ME] Mental Mathematics [T]
Technology, and Estimation, [V] Visualizatio
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Key Terms

Term

Definition i Example

Triangle

Similar Triangles

Theta

Acute angle

Obtuse angle

Right Triangle

Oblique Triangle

Legs

Hypotenuse

Trigonometry

Opposite side

Adjacent side

Sine ratio

Cosine ratio

Tangent ratio

Theta (6)
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Why Trigonometry?
There is an application of trigonometry that could solve each problem below.

A student approaches a large Sequoia
tree outside the entrance to the school
and wonders how tall the tree is.

A homeowner wants to cut a new board to replace a decaying roof truss. He can measure
the horizontal distance and the angle of inclination but needs to know how long to cut the
board.

“)?Ofnoob‘d“

An engineer is constructing a Ferris wheel for a downtown park. There are 16 passenger
carts.
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Similar Triangles:
To understand what trigonometry is, we need to understand the properties of similar triangles.

Two triangles are similar if...
e They have the same angles.
e Ratios of corresponding sides are equal.

Similar Triangles /A= 2LE AB =~ EF
4B ~ LF AC = EG ﬁ_ﬂ_ﬁ
EF EG FG
o 2C = 2G BC = FG
A c |E G

Determine if each of the following pairs of triangles are similar. Explain why or why or not.

1, L2,

3b u) 3

o —

20 wq? <2 7 3%

&
38 n
: 4.4 ez ‘ﬂ

4.1
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The Right Triangle
LA right triangle is a triangle with one right angle (90°).
The side opposite the right angle is called the hypotenuse.
Hypotenuse (c) Leg (a) '
Stde Opposite © | The other two sides are called “legs”.
" = | The sides of the right triangle form a
Leg (b) ' Pythagorean Triple. That is, they satisfy the Pythagorean

Side Adjacent to 8

! Theorem: a? + b2 = ¢2,

. Some Prime Triples:
(3,4,5), (5,12,13), (7,24,25), (8,15,17), (9,40,41), (11,60,61,), ..

Find the indicated side length (nearest tenth) in the following right triangles.

5. L 6.

'bi* ’D'L: Xq, 7.
3{5 :X‘(; 26

154 7%

ot +az 26
[ | E 2
10 a =bie -100
____________________________________________________________________________________ a5t 472
10.
35 k

68° q' _ 3(1—' t" 6‘,“7—, 6“1; k1

84 4 1qbo :kt
o TE8 44 =k
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One acute angle is indicated on each of the following triangles. If possible, label each
triangle with: opposite, adjacent, and hypotenuse in respect to that angle. Remember, only
right triangles can be labeled this way.
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Observe the three "embedded” similar triangles below. Find the missing information on the
right.

17. What are the names of

10 G the three triangles?
9_
g . AABC ~ A ADE - AGH
71 i —
6 ! 18. 4BAC = «__ = £___
5,
4] ¢ABC = 4/\_36= Lﬁ_@"
B
3 2BcA = (DEA= , QHA
2_
1 L 19. == =2=0.7500
A : AC 4
0 1C 1E CH
01 2 3 4 5 6 7 8 9 10 11 12 13| Ezéz 6-35 00
' AE %
9 0.9C00
AR T

____________________________________________________________________________________________________________________

20. Based on the work you've done, how do you know all three triangles are similar?

\{a-\.os at)(,bnfs‘)ovw(.r\%} ssdls a{ (,()'V\:)(\Aln" (gaw\z)

21. Earlier, we saw that similar triangles have the following similar ratios:
(using the two smaller triangles embedded above)
BC AC AB 1

DE AE AD 2

In the questions above we see that we could write different equivalent ratios:

BC_DE_GH 3
AC _AE _a¢ 1’7

Write two more sets of equivalent ratios that would be true for the similar right
triangles above.

- _DEe =A;6)r 0.6000

AB 7
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Trigonometry of Right Triangles

Since similar right triangles have equivalent ratios for corresponding angles, we can use
those ratios to find unknown angles and/or side lengths.

These ratios have been calculated and stored in our calculator for many angles to help us
solve problems.

We will use the three primary trigonometric ratios:

Tangent ratio Sine ratio Cosine ratio

The Tangent Ratio

For an acute angle in a right triangle, the ratio of 222%¢<% g cqlled the TANGENT
adjacent 46
RATIO.

We have seen previously that in similar right triangles, the ratios of the legs of a triangle
remain constant despite reducing or enlarging the friangle.

These ratios have been calculated and stored in our calculator for many angles to help us
solve problems.

22. Challenge Question
Find the tangent ratio for angle C in the triangle to the right.

‘fﬁv\(, - ge,P e
hJJ '5

23. Challenge Question
What is tan6for the triangle to the right?

.0
fan mfjp Fanb :?f
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The Tangent Ratio

Remember, the tangent ratio is a ratio involving the “legs” of the right triangle.

opposite £60
TanC = ———
adjacent 260

i =3
From the diagram we see that TanC =~ 3cm

Side Opposite C

The ratio of one leg to the other is 3:4 or 0.75.

4cm c
Side Adjacent to C
Find the tangent ratio for the indicated angles below.
Answer as a fraction AND as a decimal to 4 places.

24. Find the tangent ratio for | 25. Find the tangent . 26. Find the tangent
angle C in the triangle ratio for angle 6 in ratio for angle 6 in
below. the friangle below. the triangle below.

n 17 . 15
8 9
15 12
Angle C |
. > . 52
tang =2 =3 ; tanf = %_ ; tanf =
16 4 ' '
= 07500 5 - 1.§ 3o 5 - 0.1\
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Find the tangent ratio for the indicated angles below.
Answer as a fraction AND as a decimal to 4 places.

27. What is tanéfor the . 28.What is tan6for the . 29.What is tan6for the
triangle below? i triangle below? i triangle below?
X | |
70
2 1 :
1274 y = 23 8 | ”

v . !
X’L: 3:}""‘ ll x-%§ qb E

3o

___§ . tanf = ks | tanf = ’fo
tanf = 5 -12

_ 113333 1%
= 2.9167 - -

Skill Reminder: Solve the following equations. Answer to the nearest hundredth if

necessary.
30. % 31 2 6 2. Z<0.
-2 | |
X~y ¥ = 24 xzd2d
=3

____________________________________________________________________________________________________________________
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36. Challenge Question

opposite

Given that the ratio of ——— forzA4 in 4ABC is 0.5000, find the length of the missing leg.

0
'ylahA = ;Ef%

B

3m

unknown ;x

37. Challenge Question
Given that the tangent ratio of Angle F is 0.4000, find the length of the missing leg.

10 mm

E. D ‘('an F = :C)_(y
od
0“00 (o ) &3 'i
! ‘ x oM000

38. Challenge Question
Use your calculator to find tan30° (round to 4 decimal places).
Use tan30° to find the length of the missing leg.

4.3 km

Land0 = 0§33Y
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Finding Missing Sides Lengths Using the Tangent Ratio

39. Given that the ratio |  40. Given that the tangent | 41. Use your calculator to
OZL“‘; forzAin | ratio of Angle F is find tan 30 ° (round to 4
adjacen . .

4ABC is 05000 find | 0.4000, find the length ! decimal places).
the leng‘th of the i of the missing '69 i Use tan30° to find the
missing leg. : + length of the missing
B E 10 mm ! arég
i i 30205334
: : 0.5334 - opp
3m | |
Pox ad
R lc 0 53¢
unknown 6()

42. Draw a diagram i 43, The tangent ratioisa : 44. Canyou use the
illustrating the i ratio of what two sides tangent ratio to find
tangent ratio for 2P | in a right Tr'langle’) the hypotenuse of a

in r'iglf;{A . 'l'LQ "'W‘D '(ﬁs right Tr‘tar@leb ) 1
‘*W\Ptoﬁi P (OP()D‘:‘\( N RA)AW) ust 0??/“ \ 0\\%,

Use the tangent ratio to find the missing side lengths to the nearest tenth.

45. The tangent ratio for 46. The tangent ratio for the 47. The tangent ratio for
the triangle below is triangle below is 0.5325. ! the triangle below is
0.2500. Calculate x. Calculate x. 2.7321. Calculate x.

23 mm 12 cm

] T 4
4
0.2500=Z " x X - Ll——
02500 _x 0SS 2:932)
1 4 ( X = 4.4 e
4(0.2500) = 1(x) :

o Xzo&'n{ no+.SL£l9 Aiﬂg‘“")
' X493 mm |
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Use your calculator to find the following ratios to 4 decimal places, then solve for x.

48. tan 60° = ' N q. 3 2;' 49. tan30° = 0‘§? ?—L/
s tan30 = X
L1332 X 40
' X
0 X =% ten3d
| 30°
th(l:})l‘l - xT23
5 40
60° i ov¥ i
0 X= 10 (‘\'a:nbo)
I 2 T
Find the length of the indicated side to the nearest tenth.
50. L 5L B2,
. w : t
m

31°
53cr

22 feet

Yaondy =53
i L

3.2mm ; ; 't - S—-i

i ) i tan 3y
Yol rw

i A ; "t = q— ’0, L

Wiz +an Y

4505 i 8 Pt

z= \(ﬁlmg,
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Solving Triangles:

To "solve a triangle” means to find the length of all unknown sides and measure of unknown
angles.

56. Explain the steps you would take to solve the following triangle.

Uoe 727 and “M( c\am

_____________________________________________________________
_____________________________________________________________

______________________________________________________________

______________________________________________________________

Solve the following triangles. Answer To tenths.

57. TS

Fan3pe L
B |
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Solve each of the following word problems. Include a diagram in your solution.

61. From a point 220 m from the Empire . 62. Aradio tower is 396 feet tall. How
State Building, a tourist measures the far from the base of the tower is a
angle of inclination to the top to be 60°. technician if the angle of inclination to
Calculate the height of the building to the top of the tower is 27°? Answer

the nearest metre.. to the nearest foot.

')lw\ 1= gﬁb

39

63. An airplane approaches a control tower. The angle of depression from the pilot to the
tower is 12°. If the plane is flying at an altitude of 1500 m, how far is the plane from
being directly above the tower (to the nearest kilometer)?

64. At 11:00 in the morning, the angle of 65. A student crossing to the west
elevation to the sun 58°. A tree in ; building casts a shadow on the path.
the school yard casts a shadow of 56 ! @he is 165 cm tall and the angle to the

nis 25°. How long is the shadow on
the path to the nearest centimetre?

2> 1S
X

m. How tall is the tree to the

'
%

-

nearest metre?

’}'(U/\ €= X
x = (b

b
tan2(’
Shhin5€ =X Son. e
TS S

x=€9.0b —7 x :36_%4,\
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The Sine Ratio

The sine ratio is a ratio involving the hypotenuse and one leg of the right triangle.

From the diagram to the right we see that sin C = g

Hypotenuse

The ratio of the opposite leg 5 cm

to the hypotenuse is 3:5 or 0.60. Side S°m
Opposite C
4.cm c
Find the sine ratio for the indicated angles below.
Answer as a fraction AND as a decimal to 4 places.

66. Find the sine ratio for | 67. Find the sine ratio for | 68. Find the sine ratio for
angle 6 in the triangle angle C in the triangle angle C in the triangle
below. below. below.

.. 5 n 17 . 15
3 8 9
4 15 12
e 1S i a
sinf = z = sinf = i sing = __LL
69, What is singfor the | 70 What is sinofor the 71 What is sinofor the
triangle below? i triangle below? i triangle below?
| 70 | 74
° E k | k
24 56 70

sinf = 2L sing = __ 10 sinf = 2 Y 3F

0. 933 _0,%00D 09959
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Finding Missing Sides Lengths Using the Sine Ratio

72. Draw a diagram . 73. Thesineratioisa | 74 Canyou use the sine
illustrating the sine ratio ratio of what two ratio to find the
for <P inright &QR. sides in a right hypotenuse of a right
triangle? triangle?
al '

s i —

DPQDQ{I d{

‘,\\,{,86\ 7" 0
§ R %86”’% sy
| | L‘bfﬂ%m

Use the sine ratio to find the missing side lengths to the nearest tenth.

75. The sine ratio for the . 76. The sine ratio for | 77. The sine ratio for the
triangle below is 0.3788. the triangle below is | triangle below is 0.6018.
Find the length of side x. ! 0.2000. Find the E Find the length of side 1.

length of side y.
. D.200D T —
X | D 2 y ‘ 1)) O

13 miles

g’ = !D o ('2 )39 yards
D 316§ > > &:zgo.o’

100 feet

13 0
03}86*7< | |

3% ?) = Angle Y _7‘{: ’;_Zé,sjy( O'éD/K)

78. The sine ratio of a rlgh‘r 79. The sine ratio of a 80. The sine ratio for a right
triangle is 0.8000. If right triangle is triangle i

the hypotenuse is 20 cm 0.4500. If the the oppositeside if
long, what are the i hypotenuse is8 m ! hypotenuse is 4 mm. ~W 0‘{— (g
lengths of the other two long, what are the ! b
sides? lengths of theother \ ...
! . . 8l i
sSA = o Pp | TWf sides? |
%c\]f L DAUNED = X
! : the hypotenuse |f the
. 3 :
X= f(g §'> ., opposite side is|17 cm. }é
x =36 /g%34 —\7 not PSSt

\741

0670 2 N\
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82. Explain why the previous questions have no solutions.
What do you notice about the value of ratio where this happens?
Interpret that kind of ratio in the sense of a right triangle.

Gaf =% = comk e
C gine catio >

Oﬂ\-ZrW&C a > C
But < s /m‘d“"ﬁ

Use your calculator to find the following ratios to 4 decimal places. de )
83. sin45° = 0 '9’0?[ 84. sin60° = 0 ,8&6 0 85.5in42° = 0‘66 7/

86. Find the length of side 87. Find the length of side x. 88. Find the length of side x.

X. 16
' 60° 48° 3\'4?2 = /_4'2
54
x w= 1k
X Snq2
19.61m . 42° X‘ZS»?
sWwbd = (9}'
5 - 1ab
SV\‘H’ Z : = X X :lgs'Jo (s
5 b
Fmd ’r%eﬁengqrg of tKei m@ c‘g’red side to the nearest Ten’rh
89. 90.
125 mm
) 435 miles
. 27° 37
n a3t > -
( (l( i S\n 39— = §
Q¢ sm 2F =¥ 13
X = Sh,F mn 43§ sin3+F =5
llb (‘ 8‘/‘14[13 :f
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Find the length of the indicated side to the nearest tenth.
91, 92,

ol |7— ° gnp3 = '_?L"

Tt V=13 b

WHe =

] 232

S-3.0 Mim

" 95. A hiker loses track of her directionand |  96. A lighthouse attendant has a range of

wanders 22 degrees of f course. If she visibility of 24 km. A ship on the horizon

continues to walk for 12 km to the river passes by the lighthouse. The attendant

destination, how far away from her actual sees the ship for a total of 120 degrees.

destination will she be? (nearest tenth of For how many kilometers was the ship

a kilometer) within the attendant's range of sight?

(hearest tenth)
- North
12 km ,—”/’/ S{AGD:Z
X 2

B - e X = 9 siab

9”1%% X283
| = | _ship's path s RN
SN = Ty | w Ax = 4].bln

X =120 ¢in )%
= 1.9 ke

Page 20|Trigonometry Solutions Copyright Mathbeacon.com. . Do not use after June 2011




www.mathbeacon.ca Trigonometry Solutions PART 1- Dec.1

Draw a scale d

iagram that would represent each of the following.

97. Draw a triangle that has athe | 9. Draw a triangle that has a the following:
following: ' tanf = % hypotenuse is 26 cm long.
2 . '
sina = =, hypotenuse is 10 cm -2 g’
5 5+ =
long. [?

= - 4 s e

101. Find the perimeter of the following 102. Find the total area. (9}/ _____
rectangle. '
v
27° u 4
14.2 mm U
|1
N o . I S
Sn3 ¢ M M")_Sm:l:}’ ﬂ’ : A48 6n0 )
. b.4 q; 4& _G=204
142" - b /\Lﬁﬁ )
g 053
P =272 5.7 b Acn (mb)oc k=
- cm
%Lb LI} 21 |T glgn} etry é)l&ti’a‘ffs Copyright Mathbeacon.com. Do not use after June 2011 D
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103. While golfing with his father-in- 104. Find the area of the circle that is not
law, Mr. J hits a shot short of a covered by the shaded triangles. Answer to
pond. He walks 20 m to his left | the nearest tenth.

to a point directly across the

pond from the hole. The angle Y, ne

between the two lines of sight is Ll 53 l,{
22°. Find the distance from his \/\ Nshids A /4({4,
ball to the hole to the nearest

tenth of a metre. i }g es—- -1~ \j/

Sind) = =5 S

| Findh 51283 = b W=5s5n0% <
rX :gg"bi('ﬂ"— . 2 25 T /3
DA v s §T- gt =2 X0 X =2

; 2
A\ o Ar{& - é[q) _ Av"ﬂi :‘ﬂ\'(f) < 7§.5
20m : A ~
_________________________________________________________________________ Yo
105. Anya lets out 125 feet of kite s‘rr'lng 106. The diameter of a Circular tunnel in
at Clover Point. The wind pulls the Shanghai is 15.43 m. During a flood, a
kite string tight at an angle of 55° | worker in the water at the side of the
to the ground. Approximate the tunnel measured an angle to the centre
height of the kite TW nearest . W tobe 37°. Find the depth of the water
foot . < m Q-.C - (zﬁ/a‘r its deepest point. (The water surface
\ " ; forms a chord across the tunnel.)
1

‘/\-' ‘ls S‘ﬂlﬁf( A,; lg,"’g-' \

s'lv\37 =
1543

What assumptions did you make?
S+rln% B C”MPEhJ g X = 1543 33
Stwgd NN

oL=619m
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