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Geometry B

Trigonometry 
Unit Summary: 
In this unit, you will learn about trigonometry. Trigonometry is the branch of mathematics that deals with angles and their relationship to triangles. 
This unit will:
· focus on the trigonometric ratios sine, cosine, and tangent. Using these properties, along with the Pythagorean Theorem, you will solve problems using right triangles in applied math. 
· explore the relationships of special triangles such as a 30-60-90 triangle and a 45-45-90 triangle through the lens of trigonometry to solve problems 
· discover how to derive the formula of area for triangles using trigonometry.
· use the Law of Sines and the Law of Cosine to find unknown measurements in right and non-right triangles.
Lesson 2 – Similar Right Triangles
Key Words:
· AA Criterion – if two corresponding interior angles of two triangles are congruent, then the triangles are similar 
· corresponding parts – the sides and angles that are in the same relative position between two figures 
· cosine – the ratio between the leg adjacent to the angle and the hypotenuse in a right triangle 
· dilation – the act or process of expanding or reducing a shape by the same scale factor 
· hypotenuse – the side of a right-angled triangle that is opposite the right angle
· ratio – the relationship in quantity, amount, or size between two or more things 
· similar – proportional in shape but not necessarily the same size 
· sine – the ratio between the leg opposite the angle and the hypotenuse in a right triangle 
· tangent – the ratio in a right triangle between the leg opposite to the angle and the leg adjacent to the angle 
· trigonometric ratios – the value of the ratios of the sides of a right triangle known as sine, cosine, and tangent
Objective 1: In this section, you will use similarity to show that side ratios in right triangles are determined by the angle measures.
Mathematical Practice Standard: Look for and express regularity in repeated reasoning.
Big Ideas: Trigonometric ratios are based on a simple principle: side ratios in right triangles are determined by the angle measures.
Focus on these three facts:
1. Two right triangles with a second angle measurement in common are similar.
a. AA Criterion – if two corresponding interior angles of two triangles are congruent, then the triangles are similar 
b. This rule works because the three angles in a triangle add up to 180 degrees. If two angles are the same, it would be impossible for the third angle to be different.
2. Ratios between corresponding parts in similar triangles share a common ratio.
a. dilation – the act or process of expanding or reducing a shape by the same scale factor 
b. Even though dilations change the size of a shape, the corresponding side lengths of each triangle will still share a common ratio.
c. Ex:[image: ]
3. A right triangle with a given angle measurement will always have the same set of side ratios.
a. The side ratios within a given right triangle are determined by the measures of the non-right angles in the triangle.
i. Ex: for all the right triangles that have an angle  equal to 28 degrees:
1. The ratio of the side opposite  to the hypotenuse (the sine ratio) will be the same. This ratio is referred to as .
2. The ratio of the side adjacent to  to the hypotenuse (the cosine ratio) will be the same. This ratio is referred to as .
3. The ratio of the side opposite  to the side adjacent to  (the tangent ratio) will be the same. This ratio is referred to as .
An easy way to remember all three trigonometric ratios is by the acronym:
SOH CAH TOA:                
Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	90

	P 2
	[image: ]
	2

	P 3
	[image: ]
	16

	P 4
	[image: ]
	.6

	P 5
	[image: ]
	Option 2



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	The ratio of the opposite side to the hypotenuse is 0.96, and point A’ is opposite the side that has lenth 48.





	Q 2
	[image: ]
[image: ]
	[image: ]

	Q 3
	[image: ]
	The side opposite the second trianlge’s  angle has a length of 4.

	Q 4
	[image: ]
	The hypotenuse of the second triangle has length 8.

	Q 5
	[image: ]
	The ratio of the opposite side to the hypotenuse is 0.8, and point A’ is opposite the side that has length 24.



Lesson 3 – The Sine and Cosine Ratios
Key Words:
· Pythagorean Theorem – the theorem which states that the square of the length of the hypotenuse of a right triangle is equal to the sum of the squared lengths of the other two sides
· complementary angles – angles whose measures add up to 90°
Objective 1: In this section, you will use the sine ratio to solve right triangles in applied problems.
Mathematical Practice Standard: Make sense of problems and persevere in solving them.
Big Ideas:
· Sine is the ratio between the leg opposite the angle and the hypotenuse in a right triangle.
· Ex: [image: ]
· [image: ]or [image: ]
· Use the Pythagorean Theorem when the length of a side is missing in a right triangle.
[image: ]
· [image: ]Pythagorean Theorem =
· Ex: [image: ]
· Side  is the hypotenuse, so =10
· Side  is opposite of vertex A, so =8
· Plug the variables into the Pythagorean Theorem to find the length of the missing side.

Objective 2: In this section, you will use the cosine ratio to solve right triangles in applied problems.
Mathematical Practice Standard: Make sense of problems and persevere in solving them.
Big Ideas: 
· Cosine is the ratio of the adjacent side to the hypotenuse.
· Ex: [image: ]
· [image: ]
· Keep in mind: because the hypotenuse is always the longest side of a right triangle, the value of the cosine function can never be greater than 1.
Objective 3: In this section, you will use the relationship between the sine and the cosine of complementary angles.
Mathematical Practice Standard: Look for and make use of structure.
	Big Ideas: 
· complementary angles – angles whose measures add up to 90°
· Remember, the three interior angles of a triangle must add up to 180°, and a 90°angle is opposite the hypotenuse, then the sum of the other two angles must equal 90°.
· Consider the equivalency between sine and cosine in complementary angles.
· [image: ]
· Ex: [image: ]

Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	1,445 feet

	P 2
	[image: ]
	7.3 feet

	P 3
	[image: ]
	Option 2

	P 4
	[image: ]
	8.49 in.

	P 5
	[image: ]
	




Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	[image: ]

	Q 2
	[image: ]
	610 feet

	Q 3
	[image: ]
	x = 9.18 ft.

	Q 4
	[image: ]
	

	Q 5
	[image: ]
	0.7



Lesson 4 – The Tangent Ratio
Key Words:
· tangent – the ratio in a right triangle between the leg opposite to the angle and the leg adjacent to the angle
Objective 1: In this section, you will solve for sides and angles of a right triangle by using the tangent ratio.
Mathematical Practice Standard: Make sense of problems and persevere in solving them.
Big Ideas:
· tangent – the ratio in a right triangle between the leg opposite to the angle and the leg adjacent to the angle
· [image: ]
· ex: [image: ]
· 
Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	Ratio #2

	P 2
	[image: ]
	12

	P 3
	[image: ]
	5

	P 4
	[image: ]
	

	P 5
	[image: ]
	



Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	[image: ]

	Q 2
	[image: ]
	25.48 ft.

	Q 3
	[image: ]
	56 ft.

	Q 4
	[image: ]
	[image: ]
[image: ]

	Q 5
	[image: ]
	x = 49.07 ft.



Lesson 5 – Special Right Triangles
Key Words:
· equilateral triangle – a triangle that has three sides of equal length and three angles that each equal 60 degrees 
· isosceles right triangle – a right triangle that has two equal length legs
· perpendicular bisector – a line or line segment that divides another line segment into two equal parts and intersects it at a 90-degree angle 
· Pythagorean Theorem – the theorem which states that the square of the length of the hypotenuse of a right triangle is equal to the sum of the squared lengths of the other two sides 
· 30-60-90 right triangle – a triangle whose angle measures are 30-degrees, 60-degrees, and 90-degrees
· 45-45-90 right triangle – a right triangle whose angle measures are 45 degrees, 45 degrees, and 90 degrees
Objective 1: In this section, you will use the relationships in a 30-60-90 right triangle to solve problems.
Mathematical Practice Standard: Look for and make use of structure.
Big Ideas:
· Use this ratio to find the lengths of missing sides of 30-60-90 right triangles:
· short leg: long leg: hypotenuse 
· Ex:[image: ]
1::2
· To find the hypotenuse – multiply the short leg by 2
· To find the length of the long leg – multiply the short leg by 
· To find the short leg – divide the hypotenuse by 2 or divide the long leg by 
Objective 2: In this section, you will use the relationships in a 45-45-90 right triangle to solve problems.
Mathematical Practice Standard: Look for and make use of structure.
Big Ideas: 
· Use this ratio to find the length of missing sides of a 45-45-90 right triangle
· leg: leg:
· ex: [image: ]
1 : 1: 
· To find the hypotenuse – multiply the leg by 
· To find the leg with the given hypotenuse– divide the hypotenuse by 
· To find the leg with the given leg – same length (they are the same length in a 45-45-90 triangle)
Practice Questions and Answers
	
	Question
	Answer

	P 1
	[image: ]
	Option 3

	P 2
	[image: ]
	4

	P 3
	What is the ratio of the sides of a 45-45-90 triangle?
	1 : 1 : 

	P 4
	[image: ]
	17.1 cm.

	P 5
	[image: ]
	17 in.





Quick Check Questions and Answers
	
	Question
	Answer

	Q 1
	[image: ]
	[image: ]

	Q 2
	[image: ]
	14 cm

	Q 3
	[image: ]
	12

	Q 4
	[image: ]
	[image: ]

	Q 5
	[image: ]
	296 feet



Lesson 6 – Area of Triangles 

Key Words: 
· altitude – a line segment drawn from a vertex of a triangle perpendicular to the opposite side 
· area of a triangle – the total amount of space inside the triangle, which is found by multiplying the height of the triangle by the base and dividing by two 
· oblique triangle – a triangle with no right angle

Objective 1:  In this section, you will derive the formula for the area of a triangle by drawing an auxiliary line from a vertex perpendicular to the opposite side.

Mathematical Practice Standard: Look for and make use of structure.

Big Ideas: 
· Remember: SOH CAH TOA:                
· Remember: the sum of all interior angles of a triangle is 180
· To solve for directly substitute the given side lengths and angle measure into the formula.
· Ex: 
[image: ]

Objective 2: In this section, you will use the formula to determine the area of a triangle.

Mathematical Practice Standard:  Reason abstractly and quantitatively.

Big Ideas:  
· oblique triangle – a triangle with no right angle
· Remember: the sum of all interior angles of a triangle is 180
· To solve for directly substitute the given side lengths and angle measure into the formula.
 
Practice Questions and Answers 
	 
	Question 
	Answer 

	P 1 
	 [image: ]
	 14.5 

	P 2 
	 [image: ]
	 b= 60 mm

	P 3 
	 [image: ]
	 12 km

	P 4 
	 [image: ]
	

	P 5 
	 [image: ]
	 


 
Quick Check Questions and Answers 
	 
	Question 
	Answer 

	Q 1 
	 [image: ]
	 [image: ]

	Q 2 
	 [image: ]
	 16 meters

	Q 3 
	 [image: ]
	 17 feet

	Q 4 
	 [image: ]
	 [image: ]

	Q 5 
	 [image: ]
	 [image: ]



Lesson 7 – Trigonometry Apply 
Sample work drop box available if teacher would like to collect student work; no Practice or Quick Check 

Lesson 8 – Trigonometry Review 
Practice Questions and Answers 

Lesson 9 – Trigonometry Unit Test 
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image2.png
What angle measure do right triangles always have in common?

Right triangles always have an angle that is

degrees




image3.png
Aright triangle has a hypotenuse of length 18 and an angle of 35°, with a side opposite this angle of length 4. A second right triangle also has an angle of
35°, with a hypotenuse of length 9. Determine the length of the side opposite the 35° angle on the second triangle.

BB s




image4.png
Right triangle ABC has side lengths AB = 8, BC' = 15, and AC = 17. A second right triangle, A’ B'C", has side lengths of 34, 30, and 16. First, find
the ratio of the side opposite ZC to the hypotenuse of triangle ABC' Then, use this ratio to identify the side length opposite point C on the second right

triangle.

The length of the side opposite ¢ is [JEll__] units




image5.png
Right triangle ABC has side lengths AB = 21, BC = 28, and AC = 35. Find the ratio of the side opposite ZC'to the hypotenuse of triangle
ABC. Express your ratio as a decimal

The ratio of the side opposite ZC to the hypotenuse is [JEll__]




image6.png
The ratio of the side opposite 6 to the hypotenuse represents which trigonometric function?

_ _opposite
Option #1 tan = 22t
opposite

Option #2: sin f = 2220e

opposite

Option #3: cos § = p22Bote




image7.png
Right triangle ABC has side lengths AB = 7, BC' = 24, and AC = 25. A second right triangle, A’ B'C", has side lengths of 50, 14, and 48. Find the
ratio of the side opposite Z A to the hypotenuse of triangle ABC. Use this ratio to identify the location of point A’ in the second right triangle. (f point)

O The ratio of the opposite side to the hypotenuse is 0.28, and point A’ is opposite the side that has length 14.
O The ratio of the opposite side to the hypotenuse is 1.04, and point A’ is opposite the side that has length 48.
O The ratio of the opposite side to the hypotenuse is 0.96, and point A’ is opposite the side that has length 48.

O The ratio of the opposite side to the hypotenuse is 0.96, and point A’ is opposite the side that has length 14.




image8.png
Use the image to answer the question.





image9.png
Determine which of the following ratios is correct
(1 point)
O 4B _ 4c _ DE

BC = DF ~ EF

O AR _ B _ Ac
DE = BF — DF

O 4B _ BC _ AC
#F ~ DF  DF

O AR _ B _ Ac
DF ~ EF ~ DE
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image11.png
A right triangle has a hypotenuse of length 40 and an angle of 25°, with a side opposite this angle of length 16. A second right triangle also has an angle of
25, with a hypotenuse of length 10. Determine the length of the side opposite the 25° angle on the second triangle. (1 point)

O The side oppostte the second triangle's 25° angle has length 64
O The side opposite the second triangle’s 25° angle has length 4.

O The side oppostte the second triangle’s 25°angle has length 8v/21

O The side opposite the second triangle’s 25° angle has length 8.




image12.png
A right triangle has a hypotenuse of length 16 and an angle of 45°, with a side opposite this angle of length 84/2. A second right triangle also has an angle
of 45° and a side opposite this angle with a length of 4y/2. Determine the length of the hypotenuse in the second triangle. ( point)

O The hypotenuse of the second triangle has length 8v/2.

© The hypotenuse of the second triangle has length 4v/2.

© The hypotenuse of the second triangle has length 5.

O The hypotenuse of the second triangle has length 4.




image13.png
Right triangle ABC has side lengths AB = 9, BC' = 12, and AC = 15. A second right triangle, A’ B'C”, has side lengths of 30, 24, and 18. Find the
ratio of the side opposite Z A to the hypotenuse of triangle ABC. Then use this ratio to identify the location of point A’ in the second right triangle. (1 point)

O The ratio of the opposite side to the hypotenuse is 0.8, and point A’ is opposite the side that has length 24.
O The ratio of the opposite side to the hypotenuse is 1.25, and point A’ is opposite the side that has length 24.
O The ratio of the opposite side to the hypotenuse is 0.8, and point A’ is opposite the side that has length 16

O The ratio of the opposite side to the hypotenuse is 0.6, and point A’ is opposite the side that has length 16
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the length of the opposite side

sine of £A = = otk of the hypotemise
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a2+ b =¢?
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image23.png
If 0+ ¢ = 90°, then sinf = cos .




image24.png
Use the image to answer the question

Aplane is taking off at an angle § = 12 from a horizontal runway. To the nearest foot, find the distance the plane has flown when its altitude is 300 feet
from the ground




image25.png
Trey wants to use siring lights to build a flagpole lighted tree in his front yard. Trey already has a 7-foot-tall pole mounted in the ground. If the angle each

light string makes with the ground is 73.5°, use the sine ratio to determine how long each light string must be to reach the top of the pole. Round the answer
to the nearest tenth

Bl et




image26.png
A telephone tower casts a 50-foot shadow that makes a 48° angle with the ground. If Fiona wants to find the length of the cable that secures the tower to the
ground, how should she set up the problem?

Option #1: cos48° = &
Option #2: cos48° = %
Option #3: cos50° = %

option 4l Jis the correct setup.




image27.png
Use the image to answer the question.

b

Ifa=61in.and = 45", find the value of c. Round your answer to the nearest hundredth.

B




image28.png
For the acute angles in a right triangle, sin(2z) = cos(4z + 12°). What is the measure of the larger angle?





image29.png
Given that AABC'is a right triangle with ZA = 90°, /B = 25°, and BC = 5 inches, which of the following correctly uses the sine ratio to find the
length of AC (1 point)

O AC = 5sin25”

O AC =

Sz

O AC = 5sin65”

s
O AC = 53





image30.png
AC = 5sin25~




image31.png
The original height of the Great Pyramid of Giza was 481 feet. The side of the pyramid rose at an angle of approximately 52°. Which of the following
correctly uses the sine ratio to find the length from the bottom to the top of the pyramid to the nearest foot? (1 point)

O 610 feet
O 296 feet
O 379 feet

O 781 feet




image32.png
A 16-foot ladder leans against a wall so that the ladder’s angle of elevation is 55°. Find x, the distance between the foot of the ladder and the base of the
building. Use cosine to solve for the missing side and round your answer to the nearest hundredth. (7 point)

O z=1311ft.
O z=27.90 ft.
O z=90.181t.

O = =52.87 ft.




image33.png
Given the expression sin(3z + 10°) = cos(2z — 10°), which of the following uses the relationship between the sine and cosine of complementary angles
to correctly determine the value of x? (1 point)

0 16°
O 22
0 3

O 18°




image34.png
Aright triangle has two acute angles, 6 and @, so that cos ¢ = z + 0.2 and sin§ = 2z — 0.5. What is the value of x? (1 point)

O 10
O 0.07
o1

o o7
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Identify the correct ratio for tangent

Ratio #1- tan § = 2Jcent leg

‘Opposite leg

__ oppositeleg

Ratio #2: tan § = 2=t
Ratio #3:tan  — %

Ratio 4l Jis correct




image38.png
Use the image to answer the question.

D

Which side length is adjacent to angle D?

The side length adjacent to angle Dis [l

12

13




image39.png
Use the image to answer the question.

D

Identify the side length that is opposite angle D\

The side length opposite angle D is [l

12

13




image40.png
An airplane rises vertically 3,000 ft. over a horizontal distance of 4,500 ft. What is the angle from the ground up to the plane? Round your answer to the
nearest degree

[y




image41.png
A ladder is leaning against a wall. The base of the ladder is 8 feet from the wall, and the top of the ladder is at a height of 10 feet. What is the angle from the
ground to the top of the ladder? Round your answer to the nearest degree.

B




image42.png
Use the image to answer the question.

A

26°

B 15

Use the tangent ratio to solve for missing side length AB of the right triangle
(1 point)
O side AB = 30.75
O sice AB—17.32

O side AB = 6.97

O side AB = 97.03




image43.png
side AB = 7.32




image44.png
Kyra is standing 50 feet from the kite she is flying. The string of the kite forms an angle of 27 with the ground. How high in the air is the kite? (1 point)

O 913t
O 25481
O 22661t

O 32181




image45.png
Azipline starts 120 feet above the ground and covers a diagonal distance, forming a triangle with the ground. If the angle of elevation where the zip line
meets the ground is 65, what is the horizontal distance from the base of the tower to where the zip line ends? (1 point)

O 51ft.
O 257 ft.
O 132ft.

O 56 ft.




image46.png
Xavier is looking up at a building that is 123 meters away from him, at an angle of elevation of 52°. What is the building’s height above Xavier's eye level, x,
and the distance between Xavier and the top of the building, y? (1 point)

O z=100.79mandy = 157.43m
O z=961mandy — 156.09m
O z—15743mandy — 98.26 m

O 15743 mandy — 190.79 m




image47.png
T =157.43 mand




image48.png
y=190.79m




image49.png
A zipline starts 25 feet off the ground and has an angle of elevation of 27°. What is the horizontal distance the zipline will cover, x? (1 point)

O = =135.10 ft.
O z=12.74ft.
O z=20.38ft.

O z =49.07 ft.




image50.png
V3

long
leg

30°

2

hypotenuse

60°

1
short leg




image51.png
/2
hypotenuse





image52.png
A 30-60-90 triangle is half of which of the following triangles?
Option #1: scalene triangle
Option #2: obtuse triangle

Option #3: equilateral triangle

The correct response is Option Jl




image53.png
If the hypotenuse of a 30-60-90 triangle is 8 cm, how long is the side opposite the 60-degree angle?

The side opposite the 60-degree angle is cm




image54.png
A 45-45-90 triangle has a leg that is 5 cm long. Find the perimeter of the triangle to the nearest tenth.

The perimeter is




image55.png
Talia is building a 12-inch square, wooden box and wants to put in a diagonal piece of wood. How long would the piece need to be to the nearest inch?





image56.png
Use what you know about the relationships in 30-60-90 right triangles to solve the following problem. A stained-glass window is in the shape of an equilateral
triangle with sides that are 36 inches long. How long is the perpendicular bisector of any side? (1 point)

O 18inches
O 18y/3 inches
O ginches

O 36inches.
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18,/3 inches
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If the side opposite a 60-degree angle in a 30-60-90 right triangle is 7+/3 cm long, how long is the hypotenuse? (1 point)

O 7em
O 7v/3em
O 14cm

O 28cm




image59.png
Whatis the length of the hypotenuse of a 30-60-90 triangle if the side opposite the 60-degree angle is 6v/3? ( point)

O 12
0 12y3

023
o6




image60.png
Use the relationships in 45-45-0 triangles to solve the following problem. If the hypotenuse of a triangle is 4 cm, what is the length of the leg? (1 point)

O 2y3em
O 2v2em
O 2cm

O 4v2em
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image62.png
Jamila keeps alpacas on a 1-acre, square lot near her home.
She has 6 alpacas and wants to build a fence diagonally to spiit the herd in two.
If an acre is 209 feet long, how many feet, to the nearest foot, of fencing does Jamila need?
(1 point)
O 362 feet
O 247 feet

O 296 feet

O 148 feet
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image64.png
Use the image to answer the question.

A b C

Find the area of the triangle ifa = 9 cm, b =5 cm, and ZC = 40 degrees. Round your answer to the nearest tenth
Option #1: 14.5 cm?

Option #2: 13.8 cm?

Option #3: 10 cm?

Option #4:17.2 cm?




image65.png
Use the image to answer the question.

A b C

Ifthe area of AABC = 528.3 mm?, a = 21 mm, and ZC = 57 degrees, then what is the length of b? Round your answer to the nearest tenth.

oKl Jmm




image66.png
Use the image to answer the question.

A b C

If the area of AABC = 92.5km? /C =173 degrees, and b = 16 km, then what is the length of a, to the nearest km?





image67.png
Use the image to answer the question

A b C

Ifa=57m, b= 65m and ZC = 86 degrees, then what is the area of AABC to the nearest square meter?

B




image68.png
Malachi and Talia are refreshing a triangular flower bed at their school. They want to know the area, so they know the amount of material they need. They
know two adjoining sides measure 26 feet and 32 feet, and the angle formed between those sides measures 98 degrees. What is the area of their triangular
flower bed to the nearest square inch?

[+ P




image69.png
Use the image to answer the question.

A b C

Use the trigonometry area formula to find the area (to the nearest inch) of AABC, given a = 7 inches, b = 12 inches, and ZC = 77 degrees.
(1 point)
O 19 inches?
O 41 inches?
O 9 inches”

O 82inches®
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Use the image to answer the question.

A b c

It h = 10 meters and mZC' = 39° , then what is the length of side a? Round your answer to the nearest whole number.
(1 point)

O 6 meters

O 8 meters

O 13 meters

O 16 meters




image72.png
Use the image to answer the question.

A b c

If the area of AABC = 134 square feet, mZC = 41° and b = 24 feet, then what is the length of side a? Round your answer to the nearest whole
number.

(1 point)

17 feet

15 feet
O 9feet

16 feet





image73.png
Use the image to answer the question.

A b C

Use the formula A = %ab sin C' to determine the area of AABC. What is the area to the nearest square inch if @ = 16 inches, b = 18 inches, and
£C = 43 degrees?

(1 point)

O 105 inches?
O 98 inches®
O 196 inches’

O 134 inches”
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98 inches?
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Use the image to answer the question.

A b C

Use the formula A = $absin C to find the area of A ABC to the nearest square yard if a = 6 yards, b = 12 yards, and ZC = 48 degrees
(1 point)
O 30 yards?
O 40 yards
O 27 yards®

O 24 yards®
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27 yards®
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