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Algebra2/Trig Honors: Trig Unit 2 Packet 

 
 
In this unit, students will be able to: 
 
 

 Learn and apply co-function relationships between trig functions 

 Learn and apply the sum and difference identities 

 Learn and apply the double-angle identities 

 Learn and apply the ½-angle identities 
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Day 1 – Co-functions 

Warm - Up 
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Summary/Closure 
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Day 1 - Homework 
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Day 2 -  Pythagorean Identities 

 
SWBAT: use Pythagorean Identities to (1) simplify trigonometric expressions 

         (2) find function values        

 

Warm - Up 

 

 

 

 

 

 

Given the unit circle with equation x
2
 + y

2
 =1, we know x = _____  and  y = ______. 

      

     Therefore, (cos
 
)

2
  +  (sin )

2
 = 1  

      

We can write (cos )
2
  as  cos

2
   and (sin )

2
 as sin

2
 . 

 

 

We can rewrite the above equation as cos
2
  + sin

2
  = 1. 

 

This equation is called an identity. An identity is an equation that is true for all values of the 

variable for which the terms of the variable are defined. 

 

Specifically, the above identity is called a Pythagorean Identity since it is based on the 

Pythagorean Theorem. 
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Example:    Verify that cos
2
  

𝜋

 3
 + sin

2  
𝜋

3
 = 1 

 

 

 

 

 

 

 

 

 

 

Now take the Pythagorean Identity  cos
2
  + sin

2
  = 1 

 
Divide it through by cos

2
      Divide it through by sin

2
  
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Rules of multiplication, division, addition and subtraction can be applied: 

 

 Example 2:   Simplify by factoring:    

cos
2
  + cos  = 

 

 

 

 

 

 Example 3:    Simplify by factoring:    

1 – sin
2
  = 

 

 

 

 

 

 

 Example 4:  Simplify    
1− 

1

cos 
sin 

cos 

 

 

 

 

 

 

 
Example 5:   
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Example 6: Express sec  cot  as a single function. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 7: Write the expression 1 +  cot
2
  in terms 

of sin , cos , or both. 

 

 

Example 8: Show that (1 – cos )(1 + cos ) = sin
2
 . 

 

 

 

Example 9: a) If cos  = 
1

3
 and  is in the fourth quadrant, use an identity to find sin . 

 

 

 

 

 

 

b) Now find: 

 

1) tan    2) sec   3) csc   4) cot  
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Example 10: If tan A = 
√7

3
 and sin A < 0, find cos A. 

 

 

 

 

 

 

 

 

 

 

Summary/Closure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exit Ticket            
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Day 2 – HW 

 

#3, 5, 6,7,8,10,11, 12, 14, 16, 21, 22, 23, 25, 26, and 28  
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Day 3: Proving Identities 
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Day 4:  Sum and Difference Formulas for Sine and Cosine 

 

SWBAT: find trigonometric function values using sum, and difference formulas 

 

 

Do Now: Which of the following is an identity? Use A = 90
o
 and B = 60

o
 to test. 

 

1. cos (A - B) = cos A - cos B 

 

 

 

 

 

 

2. cos (A - B) = cos A cos B + sin A sin B 
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Concept 1:  Sum and Difference of Angles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 3:   Find tan (A + B) if tan A = 3 and tan B = 
2

1
  

 

 

 

 

 

 

 

Concept 2: Condensing a sum or Difference 
 

 

 

 

 

 

 

 

 

 

 

 

 

2)   

 

 

 

 

3) 
𝐭𝐚𝐧 𝟒𝟕° − 𝐭𝐚𝐧 𝟏𝟕°

𝟏 + 𝐭𝐚𝐧 𝟒𝟕° 𝐭𝐚𝐧 𝟏𝟕°
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Concept 3: Using special Angles to rewrite a given angle 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 2:  Find the exact value of cos 105° 
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Concept 4: Finding the Sum or Difference with a given Trig Ratio  
 

Example 3:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proofs 

 

1. Prove sin (180 + 𝜃) = - sin 𝜃.     2.    Prove cos (- 𝜃) = cos 𝜃. 

 

 

 

 

 

 

 

 

 

 

 

 

3. tan (A + B) =
tan A + tan B

1 − tan A tan B
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Summary/Closure: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exit Ticket 
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Day 4 - Homework 
 

1. Find the exact function value of cos135o by using cos(90 45 )o o . 

 

 

 

 

2. Find the exact function value of o195cos by using )60135cos( oo  . 

 

 

 

 

3. If 
2

1
)30cos(  oA , then the measure of A may be 

 

(1) o30   (2) o60    

(2) (3) o90   (4) o120  

 

 

4.    Find tan (A – B) if tan A = 
4

3
and tan B = -8 

 

 

 

5. The value of (cos67 )(cos23 ) (sin67 )(sin 23 )o o o o is 

 

(1) 1   (2)
2

2
   (3) 

2

2
   (4) 0 

 

 

6. Find the exact value of o75sin by evaluating ).3045sin( oo   

 

 

 

 

 

7. If B is acute and ,
13

12
sin B find the value of ).90sin( Bo   

 

 

 

 

8. If sin x = 
25

7
 and cos y = 

5

3
, and x and y are positive acute angles, find tan (x + y). 
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9. The expression tan ( y180 ) is equivalent to  

 

 (1) tan y (2) –tan y (3) 0  (4) -1 

 

 

 

10. If ,
5

4
cos,

5

4
sin  yx and x and y are the measures of angles in the first quadrant,  

find the value of ).sin( yx   

 

 

 

 

11. The expression oooo 15sin40cos15cos40sin  is equivalent to 

 

(1) o55sin   (2) o25sin   (3) o55cos   (4) o25cos  

 

 

 

 

 

 

12. If
5

3
sin A , A is in Quadrant I,

13

5
cos B ,and B is in Quadrant II, find )cos( BA . 

 

 

 

 

 

 

13. If
13

12
sin x , x is the measure of an angle in Quadrant III,

5

4
cos y , and y is the measure of  an angle 

in Quadrant II, find )cos( yx  . 

 

 

 

 

 

 

 

 

14. Find the exact value of o105cos by using )30135cos( oo  . 
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15. If
13

12
sin A , A is in Quadrant III, 

5

4
sin B , and B is in Quadrant II, find 

)cos( BA . 

 

 

 

 

 

16. The expression oooo 12sin30sin12cos30cos  is equivalent to 

 

(1) o42cos    (2) o18cos    

(2) (3) oo 42sin42cos   (4) oo 42sin42cos 22   

 

 

 

17. The expression )
6

sin( x


is equivalent to 

 (1) xsin
2

1
     (2) xsin

2

3
    

 (3) xx sin
2

1
cos

2

3
    (4) xx sin

2

3
cos

2

1
  

 

 

 

18. If ,60cos)30sin( ooA  the number of degrees in the measure of A is 

 

(1) 30   (2) 60   (3) 90   (4) 120 

 

 

 

19. If x and y are the measures of positive acute angles,
2

1
sin x , and

5

4
sin y , then )sin( yx  equals 

 

(1)
10

343
  (2) 

10

343
  (3) 

25

12

4

3
   (4) 

25

12

4

3
  

 

 

 
20.    Find tan (A + B) if angle A is in the second quadrant, sin A = 0.6, and tan B = 4. 

 

 

 



25 

 

21.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

23.  
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Day 5:  Double Angle Identities 
 

SWBAT: find trigonometric function values using double angle formulas 

 

Warm - Up 

 

 What are the sine, cosine, and tangent ratios? 

 

 

 

 

 

 

 If 𝐜𝐨𝐬 𝜽 = −
𝟖

𝟏𝟕
   and  𝐬𝐢𝐧 𝜽 > 𝟎, what is the value of 𝐭𝐚𝐧 𝜽? 

 

 

 

 

 

 

 

 Name 3 sets of Pythagorean’s triples? 

 

1) ___, ___, ___ 

2) ___, ___, ___ 

3) ___, ___, ___ 

 

 

 

 

 

Lesson:  

What is a double-angle function?  Where can you find the double-angle Identities? 
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Concept 1:  Sine Double-Angle Identity 

 

Model Problem 

 

 

 

Step 1: Create a right triangle 

 

 

 

 

 

Step 2:  Find the ratio for ______ = 

 

Step 3: plug into double-angle Formula 

 

 

 

 

Model Problem 

 

If
3

1
cos A and A is in Quadrant III, express, in fractional form for sin 2𝜃? 

 

Step 1: Create a right triangle 

 

 

 

 

 

Step 2:  Find the ratio for ______ =  

 

Step 3: plug into double-angle Formula 
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Concept 2:  Cosine Double-Angle Identity 

 

 

 

 

 

Model Problem 

If 𝜽 is an acute angle such that 𝐜𝐨𝐬 𝜽 =
𝟑

𝟒
, what is the value of cos 𝟐𝜽? 

 
Step 1: Decide which cosine double angle formula to use 

 

 

Step 2: plug into “correct” double-angle Formula 

 

 

 

 

 

Concept 3:  Tangent Double-Angle Identity 

 

 

Model Problem 

 

If
5

4
cos A and A is in Quadrant I, find the positive value of tan 2𝐴. 

 
Step 1: Create a right triangle 

 

 

 

 

 

Step 2:  Find the ratio for ______ =  

 

Step 3: plug into double-angle Formula 
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Proofs 

 

 

 

 

 

 

 

 

 
 

sin2A = tanA(2 - 2sin
2
A) 

 

 

 

 

 

 

 

 

 

 

 

 

 
cos (90−𝜃)

𝑠𝑖𝑛2𝜃
=

𝑠𝑒𝑐𝜃

2
 

 

 

 

 

 

 

 

 

 

 

 

 

 
𝑐𝑜𝑠2𝑥

𝑠𝑖𝑛𝑥
+

𝑠𝑖𝑛2𝑥

𝑐𝑜𝑠𝑥
= 𝑐𝑠𝑐𝑥 
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SUMMARY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exit Ticket 
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Day 5 - Homework 
 

1.Write the identity for sin 2x =  

 

 

 

 

2. Write the identity for the x2cos in terms of: 

 

 a. xsin and xcos  

 

 

 

 b. xcos only 

 

 

 

 c. xsin only 

 

 

 

3.  Write the identity for tan 2x =  

 

 

 

 

4. If
25

24
cos A and A is in Quadrant III, express, in fractional form, each value: 

 

 a. Asin  

 

 

 

 

 b. A2cos  

 

 

 

 

 c. A2sin  

 

 

 

 

 d. tan 2A 
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5. If
5

3
sin A and A is in Quadrant III, find: 

 

 a. A2sin  

 

 

 

 

 b. A2cos  

 

 

 

 

 c. tan 2A 

 

 

 

 

 d. The quadrant in which A2 terminates 

 

 

 

 

 

6. If
3

1
cos A and A is acute, find 

 

 a. A2sin  

 

 

 

 

 b. A2cos  

 

 

 

 

 c. tan 2A 

 

 

 

 

 

7. If  sincos  , then 2cos is equivalent to 

 

 (1) 1  (2) 0   (3) 2cos2   (4) 2sin2  
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8. The expression 2)cos(sin xx  is equivalent to 

 

 (1) 1  (2) xx 22 cossin   (3) x2cos1   (4) x2sin1  

 

 

 

 

9. If sin is negative and 2sin is positive, then cos  

 

 (1) Must be positive   (3) Must be 0 

 (2) Must be negative   (4) May be positive or negative  

 

 

 

 

10.  If tan 
3

7
  and   is a second quadrant angle, find: 

 

a.  sin 2   b. cos 2   c. tan 2  

 

 

 

 

 

 

11.  If sec  = 
2

13
 and is in the fourth quadrant, find tan 2 . 

 

 

 

 

 

 

 

12.  If   = 225 , find tan 2 . 
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13. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15.   
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Day 6:  Half Angle Identities 
 

SWBAT: find trigonometric function values using half angle formulas 

 

Warm - Up 

 

 What are the sine, cosine, and tangent ratios? 

 

 

 If 𝜽 is located in Quadrant II, such that 𝐬𝐢𝐧 𝜽 = 
𝟐𝟒

𝟐𝟓
, what is the value of 𝐭𝐚𝐧 𝜽? 

 

 

 

 

 

 

 

 If 𝜽 is an acute angle, such that 𝐬𝐢𝐧 𝜽 = 
𝟓

𝟏𝟑
, what is the value of 𝐬𝐢𝐧 𝟐𝜽? 

 

 

 

 

 

 

 

 If 𝐜𝐨𝐬 𝜽 = 
𝟑

𝟓
, what is the negative value of 𝐬𝐢𝐧

𝟏

𝟐
𝜽? 

 

 

 

 

 

 

 

Lesson:  

What is a half-angle function?  Where can you find the half-angle Identities? 
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Model Problem Student Problem 

 

 

 

 

Step 1: plug into half-angle Formula 

 

 

 

 

 

 

 

 

 

 

If 𝐜𝐨𝐬 𝜽 =
𝟏

𝟗
, what is the negative value of  

sin 
𝟏

𝟐
𝜽? 

If 𝐜𝐨𝐬 𝜽 =
𝟒

𝟓
, what is the negative value 

of tan 
𝟏

𝟐
𝜽? 

If 𝐜𝐨𝐬 𝜽 =
𝟓

𝟏𝟑
, what is the positive value of 

tan 
𝟏

𝟐
𝜽? 
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Model Problem Student Problem 

If
7

24
tan A and A is in Quadrant III, find the 

positive value of sin 
1

2
𝐴. 

 

 
Step 1: Create a right triangle 

 

 

 

 

 

 

Step 2:  Find the ratio for ______ =  

 

Step 3: plug into half-angle Formula 

 

 

 

 

 

 

 

 

 

If 6.sin A and A is in Quadrant I, find the negative 

value of cos 
1

2
𝐴. 

 

Step 1: Convert .6 to a fraction.  

 
Step 2: Create a right triangle 

 

 

 

 

 

 

Step 3:  Find the ratio for ______ =  

 

Step 4: plug into half-angle Formula 

 

 

Proof 

 

Show that tan 
1

2
A = ± 

sin 𝐴

1+cos 𝐴
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SUMMARY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exit Ticket 
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Day 6 – Homework 
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Day 7 – Review of Trig Concepts/Identities 

 

 



42 

 



43 
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16.  If x is the measure of a positive acute angle and
32

7
cos x , find the value of x

2

1
sin . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17.  The expression
2

80cos1 o
is equivalent to 

 

 

 

 

 (1) o80sin
2

1
  (2) o40sin   (3) o40cos

2

1
  (4) o40cos  

 

 

18.  If  270180 A  and sin A = 
3

5
 , find tan A

2

1
. 
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Identities 

 

Verify the identities below. 

19.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20.   

Simplify the expression below.  

21.   
22.  

  

23.   

24.   

 


