Chapter 3: Right Triangle Trigonometry
MULTIPLE CHOICE
Choose the best answer.

1.
Evaluate cos 11°, to four decimal places.

	a.
	0.9816
	c.
	0.1908

	b.
	0.1944
	d.
	0.0044


ANS:
B
DIF:
Easy
OBJ:
Section 3.2
NAT:
M4

TOP:
The Sine and Cosine Ratios
KEY:
cosine ratio | calculate a cosine ratio

2.
In [image: image1.png]MNABC



, [image: image2.png]


 cm and [image: image3.png]11



 cm. Determine the tangent ratio of [image: image4.png]


A, to the nearest thousandth.
[image: image5.png]



	a.
	0.520
	c.
	1.375

	b.
	0.728
	d.
	1.536


ANS:
C
DIF:
Average
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio



KEY:
tangent ratio | calculate a tangent ratio | right triangle

3.
A school soccer field measures 45 m by 65 m. To get home more quickly, Urooj decides to walk along the diagonal of the field. What is the angle of Urooj’s path, with respect to the 45-m side, to the nearest degree?

	a.
	55°
	c.
	2°

	b.
	34°
	d.
	1°


ANS:
A
DIF:
Difficult
OBJ:
Section 3.3
NAT:
M4

TOP:
Solving Right Triangles
KEY:
tangent ratio | determine an angle measure

4.
Determine the measure of [image: image6.png]ZC



, to the nearest degree.

[image: image7.png]



	a.
	19°
	c.
	21°

	b.
	20°
	d.
	22°


ANS:
C
DIF:
Average
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio



KEY:
tangent ratio | determine an angle measure | right triangle

5.
Determine the correct formula for the sine ratio of [image: image8.png]-y



.

	a.
	[image: image9.png]Length of side oppostte £4

A = o of side adjacentto ZA




	c.
	[image: image10.png]Length of side oppostte £4

b = e ofhypotemse





	b.
	[image: image11.png]Length of hypotenuse.

A = [ of side adjacentto ZA




	d.
	[image: image12.png]Length of side adjacent to £4

oA = g of iypoenuse






ANS:
C
DIF:
Easy
OBJ:
Section 3.2
NAT:
M4

TOP:
The Sine and Cosine Ratios
KEY:
sine ratio | define the sine ratio

6.
An Airbus A320 aircraft is cruising at an altitude of 10 000 m. The aircraft is flying in a straight line away from Monica, who is standing on the ground. Monica observes that the angle of elevation of the aircraft changes from 70° to 33° in one minute. What is the cruising speed of the aircraft, to the nearest kilometre per hour?

	a.
	463 km/h
	c.
	665 km/h

	b.
	485 km/h
	d.
	705 km/h


ANS:
D
DIF:
Difficult+
OBJ:
Section 3.3
NAT:
M4

TOP:
Solving Right Triangles
KEY:
sine ratio | solve a right triangle

7.
In the triangle, BC = 12 cm and tan [image: image13.png]0.583




. What is the length of the hypotenuse, to the nearest tenth of a centimetre?
[image: image14.png]



	a.
	14.2 cm
	c.
	7.0 cm

	b.
	13.9 cm
	d.
	5.1 cm


ANS:
B
DIF:
Difficult
OBJ:
Section 3.3
NAT:
M4

TOP:
The Tangent Ratio



KEY:
tangent ratio | determine a distance using trigonometry | Pythagorean theorem | hypotenuse | right triangle

8.
In [image: image15.png]ATUV



, [image: image16.png]UV =2



 m, [image: image17.png]Z1J = 90°



, and [image: image18.png]380



. Determine the measure of [image: image19.png]At



.

	a.
	42°
	c.
	90°

	b.
	52°
	d.
	128°


ANS:
B
DIF:
Easy
OBJ:
Section 3.2
NAT:
M4

TOP:
The Sine and Cosine Ratios
KEY:
sine ratio | determine an angle measure

9.
Which statement is incorrect?

	a.
	You can solve for the unknown side in any triangle, if you know the lengths of the other two sides, by using the Pythagorean theorem.

	b.
	The hypotenuse is the longest side in a right triangle.

	c.
	The hypotenuse is always opposite the 90° angle in a right triangle.

	d.
	The Pythagorean theorem applies to all right triangles.


ANS:
A
DIF:
Average
OBJ:
Section 3.3
NAT:
M4

TOP:
Solving Right Triangles
KEY:
Pythagorean theorem | hypotenuse

10.
In  [image: image20.png]MNABC



, [image: image21.png]10



 cm, [image: image22.png]apge



, and [image: image23.png]f0°



. Determine the length of [image: image24.png]BC



, to the nearest centimetre.

	a.
	5 cm
	c.
	7 cm

	b.
	6 cm
	d.
	8cm


ANS:
B
DIF:
Difficult
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio



KEY:
tangent ratio | determine a distance using trigonometry
COMPLETION
Write your answer in the space provided.

1.
The hypotenuse is the side _________________________ the right angle in a right triangle.
ANS:
opposite
DIF:
Easy
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
right triangle | hypotenuse

2.
The tangent ratio of [image: image25.png]


A can be written as _________________________.
ANS:


Example:

[image: image26.png]length of side opposite £4

404 = ot of side adjacentto ZA




DIF:
Average
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
tangent ratio | write a tangent ratio

3.
The sine ratio of [image: image27.png]


A compares the length of the _________________________ side to the hypotenuse.
ANS:
opposite
DIF:
Easy
OBJ:
Section 3.2
NAT:
M4
TOP:
The Sine and Cosine Ratios

KEY:
sine ratio | define the sine ratio | opposite side

4.
The cosine ratio of [image: image28.png]


A compares the length of the _________________________ side to the hypotenuse.
ANS:
adjacent
DIF:
Easy
OBJ:
Section 3.2
NAT:
M4
TOP:
The Sine and Cosine Ratios

KEY:
cosine ratio | define the cosine ratio | adjacent side

5.
The angle of elevation is the angle between the horizontal and the line of sight looking _________________________ to an object.
ANS:
up
DIF:
Easy
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
angle of elevation


6.
The angle between the horizontal and the line of sight looking up to an object is called the angle of _________________________.
ANS:
elevation
DIF:
Average
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
angle of elevation


7.
The angle of depression is the angle between the horizontal and the line of sight looking _________________________ to an object.
ANS:
down
DIF:
Easy
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
angle of depression


8.
The _________________________ can be used to find the length of one side of a right triangle given the lengths of the other two sides.
ANS:
Pythagorean theorem
DIF:
Easy
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
Pythagorean theorem


9.
In a right triangle, the _________________________ side is the side that forms one of the arms of the angle being considered, but is not the hypotenuse.
ANS:
adjacent
DIF:
Average
OBJ:
Section 3.2
NAT:
M4
TOP:
The Sine and Cosine Ratios

KEY:
adjacent side



10.
The angle between the horizontal and the line of sight looking down to an object is called the angle of _________________________.
ANS:
depression
DIF:
Easy
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
angle of depression

MATCHING
Match the correct side or angle of [image: image29.png]


PQR to each of the following definitions, descriptions, or expressions. A term may be used more than once or not at all.
[image: image30.png]



	a.
	the Pythagorean theorem
	f.
	[image: image31.png]E~E k-1





	b.
	p
	g.
	[image: image32.png]




	c.
	0
	h.
	1

	d.
	[image: image33.png]LY




	i.
	–1

	e.
	q
	j.
	[image: image34.png]~ |y







1.
the side opposite [image: image35.png]




2.
the side adjacent to [image: image36.png]




3.
[image: image37.png]




4.
tan [image: image38.png]




5.
sin [image: image39.png]




6.
sin [image: image40.png]




7.
cos [image: image41.png]




1.
ANS:
E
DIF:
Easy
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio

KEY:
label a right triangle | opposite side

2.
ANS:
B
DIF:
Easy
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio

KEY:
label a right triangle | adjacent side

3.
ANS:
A
DIF:
Easy
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio

KEY:
Pythagorean theorem


4.
ANS:
F
DIF:
Average
OBJ:
Section 3.1
NAT:
M4

TOP:
The Tangent Ratio

KEY:
tangent ratio

5.
ANS:
D
DIF:
Average
OBJ:
Section 3.2
NAT:
M4

TOP:
The Sine and Cosine Ratios
KEY:
sine ratio

6.
ANS:
H
DIF:
Difficult
OBJ:
Section 3.2
NAT:
M4

TOP:
The Sine and Cosine Ratios
KEY:
sine ratio

7.
ANS:
C
DIF:
Difficult
OBJ:
Section 3.2
NAT:
M4

TOP:
The Sine and Cosine Ratios
KEY:
cosine ratio
SHORT ANSWER
Write your answer in the space provided.

1.
A roof is shaped like an isosceles triangle. The slope of the roof makes an angle of 24[image: image42.png]


 with the horizontal, and has an altitude of 3.5 m. Determine the width of the roof, to the nearest tenth of a metre.

[image: image43.png]



ANS:


[image: image44.png]oo AD
an24° = 5

035
an24° = 55
R
 tan oA
BD=7.8611

BD»7.9m

BD




 [image: image45.png]BC = 2(BD)
BC = 2(7.3611)
C = 157222
BCw 15.7m




The roof is approximately 15.7 m wide.
DIF:
Difficult
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
tangent ratio | determine a distance using trigonometry | isosceles triangle

2.
A flight of stairs has a ratio of vertical distance:horizontal distance of 3:5. What angle does the flight of stairs make with the ground, to the nearest degree?
ANS:


Let x be the angle the stairs make with the horizontal, in degrees.

     [image: image46.png]x=30.9638

xe 310




The stairs make an angle of approximately [image: image47.png]31°



 with the stairs.
DIF:
Average
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
tangent ratio | determine an angle measure


3.
A telephone pole is secured with a guy-wire as shown in the diagram. The guy-wire makes an angle of 75[image: image48.png]


 with the ground and is secured 6 m from the bottom of the pole. Determine the height of the telephone pole, to the nearest tenth of a metre.

[image: image49.png]



ANS:


Let the height of the pole, in metres, be represented by h.

[image: image50.png]height of pole
Tistance ofwire from base

3

tan75 =g

22.3923...= b
2248k

tan75°




The pole is approximately 22.4 m tall.
DIF:
Average
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
tangent ratio | determine a distance using trigonometry | right triangle

4.
In the diagram, label the hypotenuse, the opposite side, and the adjacent side relative to ÐC. 

[image: image51.png]



ANS:


[image: image52.png]A
hypotenuse
opposite

B adjacent  C




DIF:
Easy
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
primary trigonometric ratios | label a right triangle

5.
Laura is flying a kite at a local park. She lets out 60 m of her kite string, which makes an angle of 68[image: image53.png]


 with the ground. Determine the height of the kite above the ground, to the nearest tenth of a metre.
ANS:


Let the height of the kite, in metres, be [image: image54.png]


.

[image: image55.png]sin 630 =

0
60(sin 63°) = &
55.6301. =4

5568k




The kite is approximately 55.6 m above the ground.
DIF:
Difficult
OBJ:
Section 3.2
NAT:
M4
TOP:
The Sine and Cosine Ratios

KEY:
sine ratio | determine a distance using trigonometry | isosceles triangle
PROBLEM
Write your answer in the space provided.

1.
Kevin is standing at the top of a ladder picking apples from an apple tree. The 7-m long ladder is propped against the tree, and makes an angle of 70° with the ground. He tosses the apples into a basket located 5.4 m from the base of the ladder, on the opposite side of the tree.

a) Determine the distance of the base of the ladder from the tree, in metres.

b) If Kevin looks down on the basket from the top of the ladder, what is the angle of depression? Answer in degrees.
ANS:


a) Let d represent the distance of the base of the ladder from the tree, in metres.

[image: image56.png]distance of base from tree
cosx Tength of ladder

cosTI°

s,

HcosT0°) = d
23941 .=d
24med




The base of the ladder is approximately 2.4 m from the tree.

b) Let h represent the height Kevin above the ground, in metres.

[image: image57.png]length ofladder? = distance ofbase from tree2 + height of Kevin above ground?
72 _24%n?
49-5.76- k7
43.24- %
65757 < b
66nh




Let [image: image58.png]


 represent the angle of depression from the top of the ladder.

[image: image59.png]‘height of Kevin above ground
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The angle of depression from the top of the ladder to the basket is approximately 66°.
DIF:
Difficult+
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
tangent ratio | cosine ratio | angle of depression | Pythagorean theorem | solve a right triangle

2.
A cell phone tower is supported by two guy-wires, attached on opposite sides of the tower. One guy-wire is attached to the top of the base of the tower at point A and the other is attached to the base at point E, at a height of 70 m above the ground. 

[image: image60.png]



a) Demonstrate that [image: image61.png]


ABC and [image: image62.png]


EBD are similar triangles.

b) Determine the height of the tower, to the nearest metre.

c) Determine the length of each guy-wire, to the nearest metre.
ANS:


a) [image: image63.png]


; [image: image64.png]


; [image: image65.png]



AC corresponds to ED, BC corresponds to BD, and AB corresponds to EB, so the triangles are similar.

b) [image: image66.png]hesght of tower
Tistance ofwire fo base of ower

AB
a2
42(an70°) = AB
1153941 = AB

115me AB

tanC

tan 70°




The tower is approximately 115 m tall.

c) [image: image67.png]distance from wire to base of tower
cos (= SEHCE TN TLE 0 2a%e DLW

Tenghofwire
pod2
cos 70° = ic
o4
~ cos70°
C=122.7998.

ACw 123m




The guy-wire attached to the top of the tower is approximately 123 m long.

[image: image68.png]‘height of tower
= Tength of wire
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The second guy-wire is approximately 74 m long.
DIF:
Difficult
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
tangent ratio | sine ratio | cosine ratio | solve a right triangle | similar triangles

3.
Matthew parks his car between Karen’s and Patrick’s apartment buildings. The car is 46 m in front of Karen’s apartment building. The angle of elevation from the car to the top of the building is 40°. Matthew’s car is 39 m behind Patrick’s apartment building. The angle of elevation from the car to the top of the building is 50°. 

a) Determine the height of each building, to the nearest metre.

b) State which building is taller, and by how much.

[image: image69.png]e

4 39

6 m m




ANS:


a) Let k represent the height of Karen’s building.

[image: image70.png]‘height of Karen's building
Tistance from car fo bulding
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tandl° - 5
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Karen’s building is approximately 39 m tall.

Let p represent the height of Patrick’s building.

[image: image71.png]‘height of Patrick's building

tan50° = S ance Fromcar o bulding

e 2
tan50° = 55

39(tan50°) = p
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Patrick’s building is approximately 46 m tall.

b) Subtract the heights of each building

[image: image72.png]difference between heights of buildings = 46— 39
difference between heights of buildings = 7m



 

Patrick’s building is 7 m taller than Melanie’s building.
DIF:
Average
OBJ:
Section 3.1
NAT:
M4
TOP:
The Tangent Ratio

KEY:
tangent ratio | angle of elevation | determine a distance using trigonometry | determine a distance using an angle of elevation

4.
Jose is sitting in a tree, so that his eyes are 3.2 m above the ground. When he looks down at an angle of depression of 42°, he can see his cat sitting in the yard. 

a) Draw a diagram of the situation.

b) Determine the horizontal distance, to the nearest tenth of a metre, from the base of the tree to Jose’s cat.
ANS:


a) Example:

[image: image73.png]



b) Let the distance from the cat to the base of the tree, in metres, be d.
[image: image74.png]dhstance frombase of tree to cat
height of Jase above the ground

o d
tand2 = 55

3 2(an42°) = d
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The distance from the base of the tree to the cat is about 2.9 m.
DIF:
Easy
OBJ:
Section 3.3
NAT:
M4
TOP:
Solving Right Triangles

KEY:
tangent ratio | determine a distance using an angle of depression


5.
Myriam is participating in a water skiing competition. She goes over a water ski ramp that is 4.0 m long. When she leaves the ramp, she is 1.7 m above the surface of the water.

a) What is the horizontal length of the ramp along the surface of the water, to the nearest tenth of a metre?

b) Determine the angle of elevation of the ramp, to the nearest degree.
ANS:


a) Let x represent the length of the ramp along the surface of the water.

Draw a diagram of the situation.

[image: image75.png]1.7m




[image: image76.png]6-2.89

X8 3.62m




The horizontal length of the ramp along the surface of the water is about 3.6 m.

b) [image: image77.png]&= 25.1507.
B 25°




The angle of elevation of the ramp is about 25°
DIF:
Average
OBJ:
Section 3.2
NAT:
M4
TOP:
The Sine and Cosine Ratios

KEY:
sine ratio | angle of elevation | Pythagorean theorem

