Right Triangle Trig
10th grade geometry

Monday’s lesson

Use the trig functions to find the measurements of the sides of the triangle.  

Materials:

-White Boards


-Markers


-Worksheets (provided by group 5)

Lesson Overview:
Students will use the right triangle trig functions, to find the lengths of the sides for the triangle.  By having the students complete questions based on triangles they will discover when it is appropriate to use Sine, Cosine and Tangent to find the measurement of a side of a triangle.
Lesson Objectives:

-Students will identify what trig function to use when needed.

-Students will devise how to measure the sides of triangles. 

NYS Standards:

 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

 5E. Use trigonometry as a method to measure indirectly.

Anticipatory Set: (10 min)
Draw a few right triangles on the board and have the students find the measurement of the missing side.  Give the students the two sides 6, 8 
have the students figure out the hypotenuse which will measure 10.  62 +82=x2, 100=x2, 10=x

Give the students the Coordinate points and have the students use the distance formula to solve the other triangle.  √(x2-x1)2+ (y2-y1)2 give the students the points (2, 8) and (6, 0) leg parallel to the y-axis is 8, the line on the x-axis is 4, the hypotenuse is √ (80)
Developmental Activity: (25 min)

Draw a right triangle on the board.  Give the students the measure of one of the angles of the triangle

[image: image1.png]The angle of elevation from a point 25 feet
from the base of a tree on level ground to the
top of the tree is 30°. Which equation can be
used to find the height of the tree?
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Let m< B = 45˚ Ask the students if how they think we are able to find the measure of AB.  Some students might tell us that the length has to be 12 because of the measure of the angle makes an isosceles right triangle so the two sides are the same.  Tell them that they are correct and ask if there is another way to find the length of the leg. And we can use the fact that it is an isosceles right triangle to prove that the trig function works.

1. Teach the students SOH-CAH-TOA (a phrase to wake them up: some old hag caught a hippie tripin’ on acid) to solve the problem.  

Some phrases that you can introduce to the students could be:

a.) Some old hag Caught a hippie Tripin’ on acid

b.) Some old horse Caught another horse Taking oats away

Sin= Opposite/Hypotenuse

Cos= Adjacent/Hypotenuse

Tan= Opposite/Adjacent
Ask the students which trig function that we are able to use to find the measurement of the side AB and CB.  For AB use Tan then have the students use Cos to solve for AB.  For CB use Sin

2. Have the students practice solving the problems on the worksheet. 

* When students are working with the calculator the students need to be in degree mode and not in radian mode, also when students round Pythagorean will not be exact*  

The questions, each have a triangle where the students need to figure out what Trig function is appropriate to find the measurement of one of the sides of the triangle.
Closure: (5 Min)

Have the students come up with their own saying to remember the trig functions like SOH CAH TOA.

Assessment: (on going)

Students will be assessed by the responses through the answers that they give for the questions that they are asked.  The students will also be assessed through the homework assignment.  Record in logs how students are doing.

NAME_______________________

Right Triangle Trig (answer key)
1. In the triangle below, m( B is 30˚.  What trig functions would you use to find sides AB, and BC?  Find the length of the sides using the Trig functions.
[image: image19.wmf][image: image20.wmf]For BA use Tan, Tan 30˚= 15/x, → x*Tan 30˚=15 →x= 15/.5774  x≈26

For CB use Sin. Sin 30˚= 15/x → x* Sin30˚= 15 → x=15/.5 x= 30

Can use Cos of 30 if solve for AB first.  Cos 30˚=26/x → x*Cos 30˚=26→ x= 26/.8660 x≈ 30

2. In the triangle below m(C is 60˚, what trig functions would you use to find sides AB, and BC?  Find the length of the sides using the Trig functions.



For side AB uses Sin. Sin 60˚= x/25→ 25*Sin 60˚=x→ x≈ 22. x=21.65063509

For side AC uses Cos. Cos 60˚=x/25→ 25*Cos 60˚=x→ x=12.5

3. In the triangle below what two ways can I find the measurement of the hypotenuse and solve them.  The m( C is 36 degrees. Round to the nearest whole number

=                                                                                  Pythagorean theorem a^2+b^2=c^2

12^2                                                                                  12^2+20^2=c^2

                                                                                            144+400 =c^2

                                                                                              c=5

                                                                                                 Sin or Cos 
                                                                                          Sin [36] =3/x   x=5.104       Cos [36] =   4/x  x=4.944272


4. In a right triangle the measure of one of the angles is 72 degrees.  The adjacent side to that angle measures 12 feet.  Find the measure of the side that is opposite that angle.  (It is not the hypotenuse.)  Then use the Pythagorean to find the hypotenuse.                                    

Tan[72]=x/12   x=36.9322  so 37’   then the hypot is 39’
Name_____________________________________________

 Right Triangle Trig

1. In the triangle below, m( B is 30˚.  What trig functions would you use to find sides AB, and BC?  Find the length of the sides using the Trig functions.





2. In the triangle below m(C is 60˚, what trig functions would you use to find sides AB, and BC?  Find the length of the sides using the Trig functions.




3. In the triangle below what two ways can I find the measurement of the hypotenuse and solve them.  The m( C is 36 degrees. Round to the nearest whole number

12^

                                                                                          


3. In a right triangle the measure of one of the angles is 72 degrees.  The adjacent side to that angle measures 12 feet.  Find the measure of the side that is opposite that angle.  (It is not the hypotenuse.)  Then use the Pythagorean to find the hypotenuse.       

Lesson: Triangle Review (Tuesday’s lesson)
Grade Level: 10

Materials: White Board and Markers, Pencil and Notebook

Lesson Overview: This lesson will reinforce the key trig identities of sine, cosine and tangent that the students were introduced to in Monday’s lesson.  Students will complete part I questions from Math A exams to accomplish this.
Lesson Objectives:  Through the examination of part I questions from math a exams students will select which trig identities are appropriate for the information given. 
NYS Standards: 4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures and graphs.

5A. Apply formulas to find measures such as length, area, volume, weight, time and angle in real-world contexts.

Anticipatory Set: (5 minutes) Have the students tell you what the trig identities are that they were taught yesterday.  Write them on the board.  You are looking for:

Sin = opposite / hypotenuse

Cos = adjacent / hypotenuse

Tan = opposite / adjacent

Developmental Activity: (30 minutes) Give the students a copy of the worksheet entitled Soh Coh, Toa, which will be provided.  Allow the students to work in pairs and as they complete the worksheet.  If they seem to get stuck at all along the way, work with the students individually to assist where possible.  If many students are getting stuck at the same place, work through the problem on the white board as a group.  You may also have students come to the board and present their answers to specific problems to the rest of the group.  The problems are a selection of math a part I questions, they highlight the trig identities and what the students need to know about them for the exam.
Closure: (5 minutes) Make sure the students all have the correct answers.   On the exit ticket ask the students to tell you what they learned today.  Have them write out what they found interesting,  challenging,  easy and why they found it that way.
Assessment: (40 minutes) Informal assessment will be ongoing throughout the class.  The teacher will be able to observe the student’s progress as they complete the worksheet. Remember if the students are struggling try to find out why. The exit ticket can be used as a more formal form of assessment.  Along with the question on the activity there will be another question similar to one they may find on the math a exam.  Collect this for a homework grade.
Name____________________________

Soh, Coh, Toa
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Use the diagram to the right to answer the questions.

Name__answer key____________________________

Soh, Coh, Toa
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[D] Sin [32]=x/30  x=15.9
Use the diagram to the right to answer the questions.
Name: ______________________________

Exit ticket

1.  What did you find interesting about today’s assignment? Why?

2. What did you find challenging about today’s assignment? Why?

3. What did you find easy about today’s assignment? Why?

Read the following question, how would you go about solving this problem.  

        [image: image9.png]83. Find, to the nearest tenth of a foot, the height
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Name: ______________________________

Exit ticket (answer key)

1.  What did you find interesting about today’s assignment? Why?

Answers will vary depending on the students for questions 1-3
2. What did you find challenging about today’s assignment? Why?

3. What did you find easy about today’s assignment? Why?

Read the following question, how would you go about solving this problem.  
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    tan 62° = x/15 ft
Wednesday’s Lesson
Word problems using Sine Cosine Tangent

Grade 10, Geometry

Materials:  Worksheets


        TI-84 Calculator


        White board/markers

        Writing utensils

Lesson Overview: 

Students will go over different word problems that they could see on the Math A exam dealing with trig identities.  They will read a problem and break it into parts in order to be able to solve the problem.

Lesson Objectives: 

When given a set of word problems students will differentiate between the use of sine, cosine, and tangent to solve the set of word problems.

NYS Standards: 

Key Idea 5 Measurement 5E:  Use trigonometry as a method to measure indirectly

Anticipatory Set: (5 minutes)


On the board draw a right triangle, with legs having a measurement of 9 and 40 and the hypotenuse a measurement of 41. Have the students find the following measurements:

Sine A =

Cosine A = 

Tangent A = 


The above question has the students quickly review the definition for sine, cosine and tangent.

Developmental Activity: (30 minutes)


Have the students complete the worksheet titled Word Problems with Sine, Cosine and Tangent.  These are questions that have appeared on the Math A or similar to ones that appeared on the Math A exam.  Give the students a few minutes to do the problems on their own then go over the problems on the board with the students.


When going over the problems with the students follow this pattern.
1.)  Ask the students what information they are given.

2.) Ask the students what they need to find.

3.) Ask the students what they need to do to solve the problem.
4.) Ask the students to tell you each step in the process to solve the problem.  If they make a mistake, give the students a hint on  what they need to do next.
Closure:  (5 minutes)

Have the students take a minute and decide if there were any problems that they had a hard time with.  If so, ask them which one and to explain why.  If the students don’t feel they had a hard time with any questions have them tell you why they felt the questions were easy.

Assessment: (continuous throughout lesson)


Have the students complete the problem on the homework worksheet, this question has two parts to it one that uses sine and cosine to solve.  Use this as homework or a ticket out the door depending on time available.  This will be counted as a homework assignment.  Also keep an eye on the students as they work on the developmental activity. If they are struggling or complete something wrong give them a hand.

Name: _______________________________

Word Problems using Sine, Cosine and Tangent

Directions:

1. Read each question carefully.

2. For each question list the information you are given.

3. If no picture is drawn, draw one (this will help)

4. For each question ask yourself “what is being asked?”

1. A ladder is leaning against a vertical wall, making an angle of 70° with the ground and reaching a height of 10.39 feet on the wall. 

Find, to the nearest foot, the length of the ladder. 

Find, to the nearest foot, the distance from the base of the ladder to the wall.  

2.  The accompanying diagram shows a flagpole that stands on level ground. Two cables, r and s, are attached to the pole at a point 16 feet above the ground. The combined length of the two cables is 50 feet. If cable r is attached to the ground 12 feet from the base of the pole, what is the measure of side s, to the nearest feet, if angle x is equal to 32°.  Check your answer by finding the measure of side r.






S




  r







       16ft


  x(









12 ft

3. A ladder leaning against a building makes an angle of 58° with level ground. If the distance from the foot of the ladder to the building is 6 feet, find, to the nearest foot, how far up the building the ladder will reach.  
4.  Jenna is flying a kite, the distance between her hand and a point directly under the kite is 95 ft.  If the angle of elevation to the kite is 50°, find the length of the string that is attached to the kite. 

Name: _________________________________________

Homework

Complete the following question.  

[image: image11.png]23. In the accompanying diagram, x represents
the length of a ladder that is leaning against a
wall of a building, and y represents the
distance from the foot of the ladder to the
base of the wall. The ladder makes a 60°
angle with the ground and reaches a point on
the wall 17 feet above the ground. Find the
number of feet in x and y.





Name: _______________________________

Word Problems using Sine, Cosine and Tangent (answer key)
Directions:

1. Read each question carefully.

2. For each question list the information you are given.

3. If no picture is drawn, draw one (this will help)

4. For each question ask yourself “what is being asked?”

1. A ladder is leaning against a vertical wall, making an angle of 70° with the ground and reaching a height of 10.39 feet on the wall. 

Find, to the nearest foot, the length of the ladder. 

Find, to the nearest foot, the distance from the base of the ladder to the wall.  








Sin x = O/H








Sin 70(= 10.39ft/H 








(0.94)(H) = 10.39 ft








H = 11 ft



    H




Tan x = O/A
O 






Tan 70( = 10.39 ft/A
10.39 ft





2.75 A = 10.39 ft







A = 3.78 ft







A = 4 ft








or



  70°



Cos x = A/H



A




Cos 70( = A/11







(0.34)(11) = A








3.74 = A








A = 4

2.  The accompanying diagram shows a flagpole that stands on level ground. Two cables, r and s, are attached to the pole at a point 16 feet above the ground. The combined length of the two cables is 50 feet. If cable r is attached to the ground 12 feet from the base of the pole, what is the measure of side s, to the nearest feet, if angle x is equal to 32°.  Check your answer by finding the measure of side r.






S




  r







       16ft


  x(









12 ft

Sin x = O/H




S + r = 50
Sin 32° = 16 ft/S



30 + r = 50
(Sin 32°)(S) = 16 ft 



r = 20 ft
(0.53)(S) = 16 ft

S = 30.18 or 30 ft



a2 + b2 = c2 
122 + 162 = 202
144 + 256 = 400
400 =400
3. A ladder leaning against a building makes an angle of 58° with level ground. If the distance from the foot of the ladder to the building is 6 feet, find, to the nearest foot, how far up the building the ladder will reach.  








tan x = O/A







tan 58( = O/6 ft

         O




(1.6)(6ft) = O






9.6 ft = O




58(


6 ft

4.  Jenna is flying a kite, the distance between her hand and a point directly under the kite is 95 ft.  If the angle of elevation to the kite is 50°, find the length of the string, to the nearest feet, that is attached to the kite. 


     H
50°
         95 ft
Cos x = A/H
Cos 50° = 95 ft/H
(Cos 50°)(H) = 95 ft
(0.64)(H) = 95 ft
H = 148.43 or 148 ft
Name: _________________________________________

Homework (answer key)
Complete the following question.  

[image: image12.png]23. In the accompanying diagram, x represents
the length of a ladder that is leaning against a
wall of a building, and y represents the
distance from the foot of the ladder to the
base of the wall. The ladder makes a 60°
angle with the ground and reaches a point on
the wall 17 feet above the ground. Find the
number of feet in x and y.





O = 17 ft
Angle = 60°
Sin x = O/H



Cos x = A/H
Sin 60° = 17 ft/H


Cos 60° = A/19.54 ft
(.87)(H) = 17 ft


(.5)(19.54 ft) = A
H = 19.54 ft



A = 9.77 ft
Math A Practice with Angles (Thursday lesson)
10th grade Geometry

Solve problems on the Math A

Materials:


-Markers


-Worksheet


- Pen/Pencil

Lesson Overview:
-Students will solve problems that deal with different characteristics of triangles. By doing what?
Lesson Objectives:

-Students will analyze math questions from previous exams and justify their answers using the correct mathematical reasons.   

-Students will also be able to identify types of questions that they are going to solve on the Math A exam.  

NYS Standards:

-4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
- 5E. Use trigonometry as a method to measure indirectly.

Anticipatory Set:(10 min)

Draw different types of triangles on the board ex. Isosceles, right triangle, one of the triangles have an exterior angle drawn.  Have the students state the properties of each type of the triangles.  Students should respond with an isosceles triangle has two congruent angles and sides.  A right triangle has a 90 degree angle.  Any other responses that are correct should be encouraged.
Development Activity:(25 min)

Hand the worksheet with, Math A problems, out to the students.  All of the questions are off past regents exams.  Have the students start to solve the problems individually or with a partner.  As the students solve the problems make sure that they write the reason for the answer they chose.   Reasons should be mathematically sound.  After 10 minutes or sooner depending if the students are having problems, solve any remaining questions as a group.  This will help the students see the correct ways to approach questions when they take the Math A.    Make sure students’ state the reasons for the answers.  The students should be able to explain how they came up with a particular answer.  The reasons will let the teachers know if the students understand the material.

Closure: (5 min)


Ask the students how they felt about answering the questions today. Highlight these are some examples of what they will see on the exam.  Have students write down anything that confused them or was a challenge?  Try to address their concerns.

Assessment:  


Assessment is ongoing throughout the activity.    Students should receive positive feedback when they complete a question correctly.  If they complete a question incorrectly it is a perfect opportunity to correct any misconceptions or problems that the students are having about the material.  Remember have a student put their work on the board and explain what they are doing as they do it.  We need to have the students verbalize what they have written on paper.  Teachers should record data in the logs of how the students are doing.   Teachers can look at students responses to the questions that are being asked then write down in their journals how each student is doing.

Name________________________________________________

Answer key
1A ladder leans against a building.  The foot of the ladder is 6 feet from the building.  The ladder reaches height of 14 feet on the building.

Find the length of the ladder to the nearest foot.

(1) 14                                                          (2) 15
(3) 15.2                                                       (4) 16

14^2+ 6^2=x^2   x^2 = 232 x=15.2 so =15

Find to the nearest degree the angle the ladder makes with the ground.

(1) 23                                                         (2) 24

(3) 66                                                         (4) 67

2. Which statement can NOT be used to find the length of x?

[image: image13.wmf]  (1) Tan[16]=6/x                  (2)Cos[16]=x/21

                                                            (3) Tan[74]=x/6                 (4) Tan[16]=x/6 

3. Find the values of x and y

x=10  y=17.3

Value of x                                         Value of y

Sin[30]=x/20                                         Cos[30]=y/20

X=20*Sin[30]                                        y=20*Cos[30]

4. From the top of a barn, you see a cat on the ground.  The angle of depression of the cat is 40º(also means that the angle from the ground to you is 40() .  How many feet is the cat Away from you, if the Cat is 12 feet from the barn. Round to the closest foot.
Cos[40]=12/x       x*Cos[40]=12     x=12/Cos[40]  x=15.67 feet

5.  Using the triangle below, find the measure of the side x

[image: image14.wmf]  Cos[40]=x/20   x=15.32

6.In an isosceles right triangle the hypotenuse of the triangle measures 30 feet.  Find the lengths of the legs.  

Sin[45]=x/30

X=21.2120344

7.Using the diagram below find the measure of the side BC  m( DCE is 40◦.  The length of AC is 7’, where CA and AB meet forms a right angle.  Find the measure of BC  
[image: image15.jpg]


Cos[40] =7/x  x=9.13785
Name__________________________________________
Trig and Triangle review
1A ladder leans against a building.  The foot of the ladder is 6 feet from the building.  The ladder reaches height of 14 feet on the building.

Find the length of the ladder to the nearest foot.

(1) 14                                                          (2) 15

(3) 15.2                                                       (4) 16

Find to the nearest degree the angle the ladder makes with the ground.

(1) 23                                                         (2) 24

(3) 66                                                         (4) 67
2. Which statement can NOT be used to find the length of x?

[image: image16.wmf]  (1) Tan[16]=6/x                  (2)Cos[16]=x/21

                                                            (3) Tan[74]=x/6                 (4) Tan[16]=x/6 
3. Find the values of x and y


4. From the top of a barn, you see a cat on the ground.  The angle of depression of the cat is 40º(also means that the angle from the ground to you is 40() .  How many feet is the cat Away from you, if the Cat is 12 feet from the barn. Round to the closest foot.

5.  Using the triangle below, find the measure of the side x


[image: image17]
6.In an isosceles right triangle the hypotenuse of the triangle measures 30 feet.  Find the lengths of the legs.  

7.Using the diagram below find the measure of the side BC  m( DCE is 40◦.  The length of AC is 7’, where CA and AB meet forms a right angle.  Find the measure of BC  
[image: image18]
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