
 A2TH Trig Packet – Unit 1 
 

In this unit, students will be able to: 

 Use the Pythagorean theorem to determine missing sides of right triangles 

 Learn the definitions of the sine, cosine, and tangent ratios of a right triangle 

 Set up proportions using sin, cos, tan to determine missing sides of right triangles 

 Use inverse trig functions to determine missing angles of a right triangle  

 Solve word problems involving right triangles 

 Identify and name angles as rotations on the coordinate plane 

 Determine the sign (+/-) of trig functions on the coordinate plane 

 Determine sin, cos, and tangent of “special angles” (exact trig values) 

 Determine reference angles for angles on the coordinate plane 

 Determine the sine, cosine, and tangent of angles on the coordinate plane 

 Do all of the above, using the reciprocal trig functions 
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   Day 1 – Reciprocal Trig Functions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Algebra REVIEW 

Problem 1: Using Trig to find a missing side   Problem 2:  Using Trig to find a missing angle 
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Problem 3:   Find the 3rd side first, then find all six trigonometric ratios. 

     

sin 𝜃 =  csc 𝜃 = 
 

cos 𝜃 = sec 𝜃 = 
 

          tan 𝜃 = cot 𝜃 =  
 

 

Problem 4:   𝐼𝑓 sin 𝜃 =  
6

7
, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑜𝑡ℎ𝑒𝑟 5 𝑡𝑟𝑖𝑔𝑜𝑛𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑟𝑎𝑡𝑖𝑜𝑠. 

 

 

 

 

 



3 
 

Regents Question         Show work here! 

1. Fd 

 

 

 

 

2. Kl 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 d. Round to the nearest thousandth: 
 
sec 62°25′ 

e. Round to the nearest hundredth: 
 
cot 125°5′48′′ 

f. Round to the nearest tenth. 
 
csc 280°31′20.125′′ 
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Challenge 

 

 

 

 

 

 

 

 

 

cot 𝜃 = .4663 csc 𝜃 = 7.1853 
sec 𝜃 = 1.2521 
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Exit Ticket 
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Homework – Day 1 
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5.        6.   

 

 

 

 

7.  

 

 

 

 

8.  

 

 

 

 

9.  A person measures the angle of depression from the top of a wall to a point on the ground.  The point is located on 

level ground 62 feet from the base of the wall and angle of depression is 52o27’. How high is the wall, to the nearest 

tenth of a foot? 

 

10.   

 

 

 

 

 

 

 

Round answers to the nearest ten-thousandths. 
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Day 2 – Arcs and Angles as Rotations 

Warm – Up 
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You Try It! 

Draw an angle with the given measure in standard position and determine the 

quadrant in which the angle lies. 

 

1.  60°                            2.  210°                  

 

 

 

 

 

 

3. 450°                            4.   -40°                                                      
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3. Sketch and label 𝜃 in standard position if 𝜃 =  
7𝜋

6.
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____ 4.   

 

 

 

 

 

 

 

____ 5.   
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hallenge: 

 

 

 

 

 

 

 

SUMMARY: 

 

 

 

 

 

 

 

Exit Ticket 

 

 

 

 

 

 

Exit Ticket 
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Day 2 – Homework 

Page 15 # 4 – 16 and Page 16    #’s 29, 33, 36, 38, 41, 42, 45, 54, 62 and 63 
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Day 3 – Arc Length and the Unit Circle 

Warm - Up 

 

 

 

 

 

 

 

 

 

 

 

 

Concept 1:  Arc Length 

To find the measure of an angle in radians when you are given the lengths of the arc and 

radius: 

Measure of an angle in radians = length of the intercepted arc  

          length of radius 

 

 

 

 

 

 

In general, if Ө is the measure of a central 

angle in radians, s is the length of the 

intercepted arc, and r is the length of a 

radius, then: 

 

    

 

If both members of this equation are 

multiplied by r, the rule is stated  

 

  s = Ө r  

 

O
A

B
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Examples 

1)  

 

 

 

 

 

2)  

 

 

 

 

 

 

 

3)  
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Concept 2:  Unit Circle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sin 𝜃 =                      cos 𝜃 =     tan 𝜃 = 

 

 

 

Thus, every point on the unit circle can also be written as 

4. 

5. 
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In questions 6 - 9, you are given the coordinates of point P, where OP = 1, and 𝒎∡𝑹𝑶𝑷 =  𝜽. 

Find a) sin    b) cos   c)tan 

  6.  P















2

3
,

2

1
  

sin    = _____, because  ____ = __-coordinate on the unit circle.      

cos    = _____, because  ____ = __-coordinate on the unit circle. 

tan    = 

because  ____ =  
            

          
 

 

csc    = _____, because  it’s the reciprocal of _____.      

sec    = _____, because  it’s the reciprocal of _____.  

cot    = _____, because  it’s the reciprocal of _____. 

 

  7. P















2

2
,

2

2
 

sin    = _____, because  ____ = __-coordinate on the unit circle.      

cos    = _____, because  ____ = __-coordinate on the unit circle. 

tan    = 

because  ____ =  
            

          
 

 

csc    = _____, because  it’s the reciprocal of _____.      

sec    = _____, because  it’s the reciprocal of _____.  

cot    = _____, because  it’s the reciprocal of _____. 

y

x
O

P

R

y

x
O

P

R
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8.  P(.6, -.8)     

sin    =     

cos    = 

tan    = 

csc    =     

sec    =  

cot    =  

 

Concept 3:  Points not on the Unit Circle 

 

 

 

 

 

 

 

 

9) Find all 6 trigonometric function values of the angle formed by the point (-3, 4) 

 

 

y

x
O

P

R
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Draw each of the following points on a coordinate plane.  Let 𝜽 be the angle in standard position that 

terminates at that point.  Determine the sine, cosine, and tangent of 𝜽.   

10. (5, 12) 
 

 

 

 

 

 

11. (-8, 15) 

 

Concept 4:  Quadrantal Angles 
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Concept 5: Signs of Trig Functions in the Quadrants 
 

As point P(x, y) moves around the unit circle, and  increases from 0° to 360°, x and y change signs, and thus the 

signs of sin, cos, and tan also change. 

 
Quadrant II 

 
x is ____  and y is _____ 
 
∴ cos 𝜃 is ___ and sin 𝜃 is ___. 
  tan 𝜃 is ___ 

Quadrant III 

 
x is ____  and y is _____ 
 
∴ cos 𝜃 is ___ and sin 𝜃 is ___. 
  tan 𝜃 is ___ 

Quadrant IV 

 
x is ____  and y is _____ 
 
∴ cos 𝜃 is ___ and sin 𝜃 is ___. 
  tan 𝜃 is ___ 

 

There is an easy way to remember the signs of sin, cos, and tan in the different quadrants. 

 

_____ is/are + in QI 

_____ is/are are + in QII 

_____ is/are are + in QIII 

_____ is/are are + in QIV 

 

 

NOTE: * Reciprocal Functions have the same sign values as each other.* 

y

x

270

180

90

0/360

P(x, y)

y

x

270

180

90

0/360

P(x, y)

y

x

270

180

90

0/360

P(x, y)
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Determine the sign (+/-) of trig functions on the coordinate plane. 

IMPORTANT:  “>0” means “is positive”   “<0” means “is negative” 

Example 12:  In what quadrant(s) could 𝜃 be when… 

a) sin 𝜃 > 0 𝑎𝑛𝑑 cos 𝜃 > 0   

 

 

 

 

 

b) tan 𝜃 > 0 𝑎𝑛𝑑 cos 𝜃 < 0   

 

 

 

 

 

 

c)  d)  
 

 

 

  

 

 

e) fdf       f) ;’; 
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Concept 6:  Let’s put this all together! 

Let point P be on the terminal side of 𝜃.  Draw a picture, and determine the sine, cosine, and tangent of the 

angle. 

13. If sin 𝜃 =
12

13
,  where 𝜃 is in Quadrant I, find 

cos 𝜃 and 𝑐𝑜𝑡𝜃 
 

 

 

 

 

 

 

 

 

14. If cos 𝜃 =
2

3
, where 𝜃 is in Quadrant IV, find 

csc 𝜃 and tan 𝜃. 
 

15. If tan 𝜃 = 3, where 𝜃 is in Quadrant III, find 

sin 𝜃 and sec 𝜃. 

 

 

 

 

 

16. If sin 𝜃 =
5

6
, where 𝜃 is in Quadrant II, find 

cot 𝜃 and sec 𝜃. 
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SUMMARY 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exit Ticket 
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Day 3 – Homework 
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8.         9.   

 

 

 

 

 

          10.   

 

 

 

 

        

 

 

 

 

 

 

 

 

 

          

 

11. 12. 13. 

14. 15. 
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16.                 17.   

         

 

 

 

 

18.            19.   

 

 

 

 

 

20.  

 

 

 

 

 

21.  If  is an angle in standard position and its terminal side passes through the point 















2

1
,

2

3
on a unit circle, find all 

6 trigonometric functions. 
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Day 4:  SWBAT apply “Special” Angles to find the exact value of Trig Functions 

Do Now:  Recall the following theorems from Geometry: 
 

 
 
 
 
 
 

 
Complete the tables with a partner: 
a) Find the lengths of the missing sides. 
b) Find the sine, cosine and tangent of each acute angle in each triangle. 
c) What relationship do you notice? 
 

 
 
 
                       11 
 
 
 
 
 
 
 
 

sin 30o =  

 
cos 30o =  
 
tan 30o =  
 
sin  60o =  

 
cos 60o =  

 
tan 60o =  
 

 

 
 
 
 
 
 
 
 
 
 
 
 

sin 30o =  

 
cos 30o =  

 
tan 30o =  
 
sin 60o =  

 
cos 60o =  

 
tan 60o =  
 

 

 
 
 
 
 
 
 
 
 
 
 
 

sin 30o =  

 
cos 30o =  

 
tan 30o =  
 
sin 60o =  

 
cos 60o =  

 
tan 60o =  
 

 

Conclusion: 
 
 
 

1 
2 

4 
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sin 45o =  

 
cos 45o =  
 
tan 45o =  
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

sin 45o =  

 
cos 45o =  

 
tan 45o =  
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

sin 45o =  

 
cos 45o =  

 
tan 45o =  
 
 
 
 

 
 
  

Conclusion: 
 
 
 
 
 

 

 

Use these triangles to determine the following trigonometric values: 

 30° 45° 60° 
Sine    

Cosine    

Tangent    

Cosecant    

Secant    

Cotangent    

 
 
 
 
 
 

 
1 

2 
4 



32 
 

Putting it all together (only QI) 

 0° 30° 45° 60° 90° 
Sine      

Cosine      

Tangent      

 
 
How to construct this table: 

 For Sines and Cosines only, write a denominator of “2” for each. 

 For Sine, fill in the following numerators, left to right: √0, √1, √2, √3, √4. 

 For Cosine, fill in the following numerators, left to right: √4, √3, √2, √1, √0. 
 Simplify. 

 Since tangent = sin/cos, each tangent box is sin/cos.  Divide, and rationalize the denominators. 
 

 0° 30° 45° 60° 90° 
Sine      

Cosine      

Tangent      

 
Exact Values/Aprroximations 

 

 
 
 
Model Problems: 

1. Find the exact value of 

(sin 30)(cos 60). 

2. Find the exact value of csc260o. 

3.  is an angle drawn in standard position and intersect a unit circle at point A.  

If the coordinates of point A are 














2

3
,

2

1
, what is the smallest positive value 

of ? 
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Find the EXACT value of each expression. 

a) cos 60 + 3 tan 45 
 
 
 
 
 

b) 
𝐜𝐨𝐬 

𝝅

𝟑

𝐭𝐚𝐧 
𝝅

𝟑

 

 
 
 

a) sin 245 + cos 245 
 
 
 
 
 
 

b) 2 cos 
6


 + 4 tan 

3


  

 
 
 
 
 

c) (sec 
4

  )(cos 
3


) 

 
 
 
 
 

d) Let f(x) = csc 2x.  Determine f 








6


 

e) 2sin  + sec 
2


 

 
 
 
 

f) 
o

oo

45cot

90sin180cos 
 

g) If f(x) =csc x + cot x, find f 








6


. 

h) An acute angle is drawn in standard 
position.  The coordinates of the 

terminal side are 














2

1
,

2

3
, what does 

the angle measure? 
 
 
 

 
 
 
 

Exit ticket:  
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Day 4 – Homework 

 
   

1.  

 

 

 

 

 

 

 

 

2. Express as a single fraction the exact value of: cos
6


cos  

4


 - sin

6


sin

4


 . 

 

 

 

 

 

3. What is the value of cot(
3


) in simplest radical form? 

 

 

 

 

 

4. If 𝜃 is an angle in standard position and its terminal side passes through the point 














2

1
,

2

3
 on a unit 

circle, a possible value of 𝜃 is  

(1) 30o (3) 120o 

(2) 60o
 (4) 150o 

 

 

 

 

5.  
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6.  

 

 

 

 

 

 

 

 

 

7.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.  Find the exact value: 
0

2

60sec

30sin30cos oo 
 

 

 

 

 

 

 

9.  
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10.    

  

 

 

 

 

 

 

 
11.  
 

 

 

 

 

 

 

 

 

 

 

 

12.  
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Day 5: SWBAT apply Reference Angles to find Trig Values in All Quadrants 
 

Do Now: 

1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2) a) Draw an angle of 150
o
 in standard position. 

          b) Draw a line parallel to the y-axis and perpendicular to the x-axis.  What is measure of        

the angle formed? 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

y

x

(0,-1)

(-1,0)

(0,1)

(1,0)
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What is happening in this example above? Why?  
 
 
 
What is a reference angle? 

The reference angle is the positive acute angle formed by 
the terminal side of the given angle and the x-axis. 
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Refer to the diagram.   Fill in the chart below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reference angles look different in each quadrant.  In QI, the reference angle for 𝜃 is 𝜃 itself.  Every 

angle in QI is acute, so any angle in QI (𝜃𝐼) doesn’t need a reference angle. 
 
Reference angles for other quadrants 

QII 

 
 

In QII, 𝜃𝑅= _________ .   

QIII 

 
 

In QIII, 𝜃𝑅= _________ .   

QIV 

 
 

In QIV, 𝜃𝑅= _________ .   

 

 
 
 
 

y

x

270

180

90

0/360

P(x, y)

y

x

270

180

90

0/360

P(x, y)

y

x

270

180

90

0/360

P(x, y)
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REMEMBER:  Reference angles are ALWAYS formed between the terminal side of the original 
angle and the x-axis.  NEVER with the y-axis!! 
 

Also, there are no reference angles for quadrantal angles (0, 90, 180, 270…) 

 
Reference Angles 
We already know that we can have trigonometric values of any angle, in any quadrant, and we’ve 
already determined what the signs (+/-) of each of them are.  But we can also find the actual trig 
function values.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R R

RR

y

x

270

180

90

0/360

Model Problem:  Find the exact value of cos 135. 

a) Find the reference angle: 

 

 

b) Express as the function of a positive acute angle: 

 

 

c) Use your special angle values to find the exact value of the function: 
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Examples: 

1. Find the exact value of cos (135°). 
 
 
 
 
 
 
 
 
 

2. Find the exact value of sin
5𝜋

3
 

 

3. Find the exact value of tan (−150°). 
 
 
 
 
 
 
 
 
 

4. Find the exact value of sec 
7𝜋

6
 

 

5. Find the exact value of cot( 300°). 
 
 
 

6. Find the exact value of csc 
−11𝜋

6
. 
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7. Find the exact value of csc 750o 
8. Find the exact value of tan 










2


. 

 
 
 
 
 
 
  

9. Find the value of cot (-840o). 10. Find the smallest positive angle 
drawn in standard position that 

intersects the unit circle at 















2

1
,

2

3
. 

 
 
 

11. Express sin 225 as the function of 
a positive acute angle: 

12. Express sec -80 as the function of 
a positive acute angle. 
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 SUMMARY 

If  is the measure of an angle greater than 90° but less than 360°: 

 

90°<  < 180° 

 

Quadrant II 

 

180° <  < 270° 

 

Quadrant III 

270° <  < 360° 

 

Quadrant IV 

sin  = sin (180° - ) 

 

cos  = -cos (180° - ) 

 

tan  = -tan (180° - ) 

 

sin  = -sin (-180°) 

 

cos  = -cos (-180°) 

 

tan  = tan ( – 180°) 

sin  = -sin (360° - ) 

 

cos  = cos (360° - ) 

 

tan  = -tan (360° - ) 

 

 

 

 

 

 

 

 

 

 

 

 

Exit Ticket: 
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       17) Find the smallest positive angle drawn in standard position that intersects the unit circle at 















2

3
,

2

1
. 

 

 

     18) Find the smallest positive angle drawn in standard position that intersects the unit circle at 













 

2

2
,

2

2
. 

 

 

 

 

Day 5 - Homework 
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Answer Keys 

 

Homework #1 
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7. 

 

 

 

 

 

 

 

 

8.  csc  = 
2

5
 and        cos  = 

3

2
 

 

 

9.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. A 
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Homework #2 
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Homework #3 
 

 

 

 

 

 

 

 

 

 

 

 

 



50 
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Homework #4 

 

1. d       2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.         4. 

 

 

 

 

 

 

 

 

 

 

5.  

 

 

 

 

 

 

 

 

6.  
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7.  

 

 

 

 

 

 

 

 

 

 

8. 
2

2

1

2

3
2
















 = 
8

5

2

4

5

2

2

1

4

3





 

 

 

 

9.  csc 60 = 
3

32
  

 

 

 

10.  sin 2π + cos π  = sin 360 + cos 180 =  0 + -1 = -1 

 

 

 

11.  sin   = 
2

2
 and cos   = 

2

2
  ;   = 45

o 

 

 

 

12. sin   = 
2

3
 and cos   = 

2

1
;   = 60

o 
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      17) 120
o
                18) 225

o
 

 
 

 

 

 

 

 

 

Homework #5 


