
 

 

“The scientific principles that man employs to 

obtain the foreknowledge of an eclipse, or of 

any thing else relating to the motion of the 

heavenly bodies, are contained chiefly in that 

part of science that is called trigonometry, or 

the properties of a triangle, which, when 

applied to the study of the heavenly bodies, is 

called astronomy; when applied to direct the 

course of a ship on the ocean, it is called 

navigation; when applied to the construction 

of figures drawn by a ruler and compass, it is  

called geometry; when applied to the construction of plans of edifices, it is 

called architecture; when applied to the measurement of any portion of the 

surface of the earth, it is called land-surveying. In fine, it is the soul of 

science. It is an eternal truth: it contains the mathematical demonstration 

of which man speaks, and the extent of its uses are unknown.! 
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Central 

 

–  =     Inscribed 

 

–  =    

 

–  inscribed in a semi-circle 

          is a _____________ 

 

       
    

 

 
 

 

 
 

 

Inscribed 

 

– ’s intercepting  Tangent and a segment  Opposite 

 

– ’s in an inscribed  
the same arc are  ______ containing the center form  quad. are  ____________     

a ____________  at the   a  +  b  =  ______  

point of tangency    x  +  y =  ______  
 

 

OUTSIDE ANGLES: Angles formed by segments outside of a circle 

M (outside angle)  =   

 

CASE 1 :  2 SECANT SEGMENTS  CASE 2:  2 TANGENTS CASE 3: 1 SECANT/ 1 TANGENT 

 

 

 

 

 

 

 

 

 

 

    x= _______     x= _______     x= _______ 

           
  

! ! 

1 2 

3 
4 

a 

b 

x 

y 

! 

! 

x° 

x° 

2x° 

x° 

! 
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Definitions, Angle, Arc Worksheet      For CIRCLE A Identify the following: 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.  Circle P with  m 

 

–  NPR  = 29°  and m

 

– SPT  = 51° 

     Determine the degree of each arc and the type (major,minor,semi-circle). 

 
 

      a)  m NR =   _________________  type  __________________ 

 

b)  m ST = __________________  type __________________ 

 

c)  m TSR = _________________  type __________________ 

 

d)  m MST =_________________  type __________________ 

 

 
 

 

 

 

9 - 12 refer to ! O.  Find the measure of each arc.   
 

9.  mAB  _______  10. m CD  _________ 

 

11. m AC  _______  12. m ADC ________ 
 

1.    ______________________ 

 

2.     _____________________ 

 

3.    ______________________ 

 

4.    ______________________ 

 

5.  point H _____________________ 

 

6.   ________________________ 

 

7.  point A  _____________________ 

 

 

A 
! 

D 

C 

F 

H 
! 

J ! 

G 

 W 

B 

! 

! 

• 

D 

C 

A 

45°  

90° 

O 
" B 



40° 

120° 

x 

80° 

x 

170° 

x 

200° 

Find the value of x.   

13.       14.     15. 
 
 
 
 
 
 
 

 
16.  At ten o’clock the hands of a clock form an angle of  _______ degrees. 
 
17.  At seven o’clock the hands of a clock form an angle of _______degrees.   
 
18.       19. 
 
 

 
 
 
 
 
 
20.       21. 
 
 
 
 
 
 
 
 

22.     23.                 x = _________
  
 
 
 
 
 
 
 
24.         25.   
 
          x = __________      x = _________ 

a =  ________ 
 
b =  ________ 
 
c =  ________ 

a =  ________ 
 
b =  ________ 
 
c =  ________ 

a =  ________ 
 
b =  ________ 
 
c =  ________ 

a =  ________ 
 
b =  ________ 
 
c =  ________ 

a =  ________ 
 
b =  ________ 
 
c =  ________ 

110˚ 

! 

40˚ 

b˚ a˚ 
c˚ 

110˚ 105˚ 

95˚ 

b˚ 

a˚ 

c˚ 

b˚ 

! 

a˚ 

c˚ 

b˚ 

56˚ 

c˚ 

70˚ 

110˚ 

100˚ 

80˚ 

c˚ 

a˚ 

b˚ 

82˚ 
a˚ 

! ! ! 

315° 

x  

x  

125°  x  

70°  



 

CIRCLES 

A circle is the set of all points in a plane that are a distance r from a given 

point, called the center.    The distance r is the radius of the circle. 
 

You can use the distance formula to find an equation of a circle with a 

radius r and a center at the point (h, k).  
 

Let (x, y) be any point on the circle.  

Let (h, k) be the point at the  

  center of the circle. 

Let r be the radius. 
 

 

 

The distance from the center (h, k) to (x, y) is the radius.  

Distance Formula 

Distance from (h,k) to (x,y) = r  
 

Square each side to get the equation of a 

circle. 

 

STANDARD FORM of the equation of a circle:  

 

x - h( )
2

+ y - k( )
2

= r
2

  
 

GENERAL FORM of the equation of a circle:

 

x
2

+ y
2

+ Dx + Ey + F = 0  
 
 

! The equation of the circle with a center at the origin is  x2 + y2 = r2 

! To convert from standard to general form – multiply it out. 

! To convert from general to standard form – complete the square. 

! All circles are similar. 

 

 

x
2

- x
1( )
2

+ y
2

- y
1( )
2

= d

x - h( )
2

+ y - k( )
2

= r

x - h( )
2

+ y - k( )
2

= r
2



 

Example 1:  Write an equation of a circle with center (!4, 3) and radius 4.  

   

An equation for the circle is (x + 4)2 + (y ! 3)2 = 16.  
 

Example 2:  Find the center and radius of the circle with equation. 

(x ! 16)2 + (y + 9)2 = 144.  

 

 

 

 

 
The center of the circle is (16, !9). The radius is 12. 
  

Example 3:  Convert from standard form to general form by multiplying it out.  

(x + 6)
2
 + (y ! 2)

2
 = 4    Standard Form 

(x + 6)( x + 6) + (y ! 2)( y ! 2) = 4 Multiply it out 

x
2
 + 12x + 36 + y

2
 – 4y + 4 = 4  Combine and move terms to look  

x
2
 + y

2
 + 12x – 4y + 40 = 4      like:  

 

x
2

+ y
2

+ Dx + Ey + F = 0  

x
2
 + y

2
 + 12x – 4y + 36 = 0   General Form 

Example 4:  Convert from general from to standard form by completing 

the square.  Then find the center and radius.   

x + y + 8y – 10x + 16 = 0  General Form 

x – 10x + y + 8y = -16   Group the x terms, group the y terms,  

move constants to the other side. 

(x – 5) + (y + 4)  = -16  + 25 + 16 Complete the square for x and y.  

(x – 5) + (y + 4)  = 25   Simplify. 

The center is (5, -4) and the radius is 5.  



 

Practice: 

1.  Write an equation of a circle with a radius of 8 and a center of (4, 3). 

 

2. Write an equation of a circle with a radius of 6 and a center of (-3, -8). 

    

 

3. Write the equation of a circle given the center is (2, -5) with a radius of 7.
 
 

 

 

4. Find the center and radius. 

 

x -1( )
2

+ y + 4( )
2

= 81 

 

 

5. Find the radius and center of:  

 

x - 5( )
2

+ y - 2( )
2

= 20  

 

 

6. Convert to general form.  

 

x - 2( )
2

+ y + 3( )
2

= 9 
 

 

 

7.  Convert to general form.  

 

x + 4( )
2

+ y - 2( )
2

= 1 

 

 

 

 

8. Convert to standard form, then find the center and radius.  

 

x
2

- 8x + y
2

+11= 0 

 

 

 

 

 

9. Convert to standard form, then find the center and radius. 

 

x
2

+ y
2

+ 4x - 6y = -4  

 

 

 

 

 

10. Convert to standard form, then find the center and radius. 

 

3x
2

= 9 - 3y
2

- 6y  

 

 

 

 



 

HONORS 

Example 5:  Write an equation of a circle whose diameter has endpoints  

(3,5) and (6,1). 

midpoint of diameter is the center of the circle;  diameter = 2 • radius, 

Use midpoint formula to find the center:     

 

x
1

+ x
2

2
,
y
1

+ y
2

2

Ê 
Ë 

ˆ 
¯  

Center:  

 

3 + 6
2
,
5 +1
2

Ê 
Ë 

ˆ 
¯ 

=
9

2
,3

Ê 
Ë 

ˆ 
¯  

Use distance formula to find the diameter:   

Diameter:   

Radius is ! the diameter:  

 

r =
5

2
 

Use the center and radius to write the equation in standard form: 

 

x -
9

2

Ê 
Ë 

ˆ 
¯ 

2

+ (y - 3)2 =
25

4
!!

 

Practice: 
 

11. Write an equations of a circle whose diameter has endpoints  (2,8)  and  (2,-2) . 

 

 

 

 

 

12. Write an equation for a circle with center (7,7) that passes through (12,9) 

 

 

 

 

 

13. Write an equation for a circle with center (-4, -3)  that is tangent to the x-axis. 

 

 

 

 !



Equation of Circles Worksheet 

I. Write the equation of the circle that satisfies each set of conditions. 

1. Center (0, 3), radius is 7 units 

 

 

2. Center  radius is  units 

 

 

3. Center  radius is 2 units. 

 

II. Find the center and radius of the circle with the given equation. 

4.    5.   6.  

 

 

7.   8.   

 

 

9.     10.   

 

 

 

 

  

11.    12.  

!



Equations of Circles Worksheet 2       Honors  

Write the equation of the circle that satisfies each set of conditions. 

1. Endpoints of a diameter at  and  

 

 

 

 

 

 

2. Endpoints of a diameter at   and (  

 

 

 

 

 

 

3. Center at , passes through  

 

 

 

 

 

 

4. Center at  tangent to y-axis 

 

 

 

 

 

 

 

5. Center at , tangent to the x-axis  
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"#$!'8$.@!"#$!'(41$!-.!)'11$0!'!34/0"/&)/-1/&$-(5!

!

!

!

!

!
1



!

!"#$%&'()&*+,%-)#".&,"./+%0& & & & & & 123245&

6+.)++%0&&&!"#$%#&'"$(")$*$)')"$+,-"./0"'123&")'4%''(5"(-",63,"3"%$46,"3+4&'"

$("7089"

! :")'4%''";"/0"<$+2,'(""=:8";"/0>?"

! :"<$+2,'";"/0"('#-+)(""=:>";"/0@?"
"

78,*9/+%0&&

:9""A63+4'"B78"CD>"B/@",-"3")'#$<3&"+2<E'%"-F")'4%''(9"
"

 

29! + 45'
1!

60'

Ê 
Ë 

ˆ 
¯ 

+ 26"
1'

60"

Ê 
Ë 

ˆ 
¯ 
1!

60'

Ê 
Ë 

ˆ 
¯ 

= 29.757!"
"

G-"#-+*'%,",-")'#$<3&")'4%''("$+",6'"#3&#2&3,-%5"'+,'%",6'")'4%''(5"<$+2,'(5"

('#-+)("$+",6'"#3&#2&3,-%"$+#&2)$+4",6'"2+$,("=8"""H""I?",6'+"6$,"J+,'%9"""

! K'4%''"LM<E-&N""B
+)
"!OO("=3+4&'?"P:"

! Q$+2,'"LM<E-&N""B
+)
"!OO("=3+4&'?"PB"

! L'#-+)("LM<E-&N"""!&O63"R"

 

B9""A-+*'%,".C9/BC8",-"")'4%''(5"<$+2,'(5"3+)"('#-+)(9""
"

     34.624° 

 

 

 

 

 

 

 

 

 

 

 

 
 

! G-"%-2+)",-",6'"+'3%'(,")'4%''"<$+2,'("3+)"('#-+)("$+",6'"#3&#2&3,-%"

4-",-"B
+)
"!OO("=3+4&'?"PC"KQL9""G6$("S$&&",3T'"3")'4%''"<'3(2%'",63,"

$("$+")'#$<3&"F-%<"3+)"O2,"$+")'4%''("<$+2,'("3+)"('#-+)(9"
 

= 34! + .624!

= 34! + .624!
60'

1!

Ê 
Ë Á 

ˆ 
¯ ˜ 

= 34! + 37.44'

= 34! + 37'+.44'
60"

1'

Ê 
Ë Á 

ˆ 
¯ ˜ 

= 34! + 37'+26"
= 34!37'26"
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!"#$%&'()&*+,%-)#".&,"./+%0&

1+.)++%0&&&!"#$%#&'"$(")$*$)')"$+,-"./0"'123&")'4%''(5"(-",63,"3"%$46,"

3+4&'"$("7089"

"

2,3#,"%0":6'"%3)$3+";'3(2%'"-<"3+"3+4&'"$+"(,3+)3%)"=-($,$-+"$(")'<$+')"

3(",6'"&'+4,6"-<",6'"#-%%'(=-+)$+4"3%#"-+",6'"2+$,"#$%#&'9""

!"-"#$&4#)4/+"$("3"#$%#&'"-<"%3)$2(">"?6-('"

#'+,'%"$("3,",6'"-%$4$+9"":6'"'123,$-+"-<",6'"

2+$,"#$%#&'"$("

 

x
2

+y
2

= 19"

:6'"#$%#2;<'%'+#'"-<"3"2+$,"#$%#&'"$("@A5&(-"

,6'"%3)$3+";'3(2%'"-<"3+"3+4&'"-<"-+'"<2&&"

%'*-&2,$-+"B-%"./08C"$("@A9"

"

&

1+.)++62,3#,"&7("8+)%#("0&

! >D08"E"A"%3)$3+("

! %3)$3+("3%'"2(23&&F"?%$,,'+"$+",'%;"-<"A"

! ,6'")'4%''"(F;G-&"B8C"$("3&?3F("?%$,,'+5",6'"?-%)"H!"#$"%&I"$("

2(23&&F"-;$,,')"

J+'"%3)$3+"$(",6'";'3(2%'"-<",6'"#'+,%3&"3+4&'"-<"3"#$%#&'",63,"$+,'%#'=,("

3+"3%#"'123&"$+"&'+4,6",-",6'"%3)$2("-<",6'"#$%#&'9"

&

9:,*;/+%0&

>9"""K63+4'".08",-"%3)$3+(L"""""

 

30!¥
p
180!

Ê 
Ë 

ˆ 
¯ 

=
p
6
"

"

@9"""K63+4'"

 

3p

4
"%3)$3+(",-")'4%''(L"

 

3p
4

¥
180!

p
Ê 
Ë 

ˆ 
¯ 

= 135! "

&
& &
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!"#$%&$'()

"#$%&'!$(&'!()*+$!,)!-%().(/.!01-,%,1)2! ! ! !
 

       !"#!$%&! ! ! !!!!'#!'"(&! ! ! !!!!!!)#!!*"%%&!
 

 

!

!

! ! !
 

      +#!

 

5p

4 ! ! ! !
(#!

 

7p

9 ! ! ! !!!!!
$#!

 

-
11p

7
 

 

!

!

!

!

!

,-!./01!/234.!1/5!61.!378.2!9./5:;.!/2<!75!72!56/2</;<!=>5767>2?!

<.6.;972.!61.!@:/<;/26!72!A1701!765!6.;972/4!57<.!47.5#!
!

B#!!B)(&! ! C#!!*")'&! ! D#!!'+C&! !!!!!"%#!*)%(&! ""#!!+$(&!

!

"'#!!

 

7p

8 ! !!!!! ")#!

 

-
3p

4 ! ! "+#!!

 

9p

5 ! !!!!!"(#!!

 

-
13p

6 ! "$#

 

5p

14
!

!

!

E>28.;6!<.3;..5!6>!;/<7/25F!
!

"B#!!+(&! !!!"C#!!"(%&!! !!!"D#!!B'&! ! !!'%#!!'B%&! ! !!!!'"#!!DD&!

!

!
!

E>28.;6!;/<7/25!6>!<.3;..5F!
!

''#!!

 

p

2 ! !!!!')#!

 

3p

4 ! ! !!'+#!!

 

2p

5 ! ! !!'(#!!

 

5p

6 ! ! !!!'$#

 

3p

14
!

! ! !

3!

4!!"

3!

4!!"

3!

4!!"

3!

4!!"

3!

4!!"

3!

4!!"
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!"#$%&'()*$+&$*,%&-%.-$/#*+,+#&$%.)$0%(()-$!"#$%&'()*+)(,*$-$+1$,2)3$

2%4)$,2)$*%5)$,).5+&%($*+-)6$$$7&'()*$"+,2$,2)$*%5)$,).5+&%($*+-)$-+11).$

#&(3$+&$,2)$&859).$#1$.)4#(8,+#&*6!

! 7&'()*$-+11).+&'$+&$.%-+%&$5)%*8.)$93$58(,+/()*$#1$:;$%.)$)<8+4%()&,6$

! 7&'()*$-+11).+&'$+&$-)'.))$5)%*8.)$93$=>?@$%.)$)<8+4%()&,6$

! A4).3$%&'()$2%*$+&1+&+,)(3$5%&3$0#,).5+&%($%&'()*6$

+

+

.$/$%$(!$+0(,*$1++,2)$%08,)$%&'()$BC$D?@E$1#.5)-$93$,2)$,).5+&%($*+-)$

#1$,2)$'+4)&$%&'()$%&-$,2)$FG%F+*6$$$H)1).)&0)$%&'()*$%.)$%("%3*$/#*+,+4)$

%&-$%("%3*$()**$,2%&$D?@6$

$

$

$

$

$

$

$

$ $ $ $ $ $ $

$

$

$

$

$

$

$
$
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!"#$%&#'%(&)"*"+'%,#-.'%,#$%&#'%#'-,*"+'%,#-.'%*/,*%,0'%1&*'02"#,.%3"*/%

',1/%,#-.'4%

54%%5567%%% % 84%9:8:7% % ;4%%

 

7p

8
% % :4%

 

-9p

5
%

%

%

%

%

%

%

!"#$%*/'%0'<'0'#1'%,#-.'%<&0%',1/%,#-.'%3"*/%*/'%-"+'#%2',)=0'4%

%

>4%%%9;>7%%%%%% % ?4%%%8:>7% % @4%9>567%%% % A4%A>7%%%%

%

%

%

%

%

%

B4%

 

7p

4
%% % 564%

 

-8p

5
% % 554%

 

7p

6
% % 584%

 

4p

9
%

%

%

%

%

%

%
*+,-).#/'.)%0')#12.'3)41)%0')51&%)6&"$.')&1)7'2"''3)#17)"#7&#138))

%



 

Unit Circle 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      



Angles and their Measures Worksheet 

If each angle has the given measure and is in standard position, determine the quadrant in which 

its terminal side lies. 

1.   2.    3.    4.  

 

5.   6.   7.   8.  

 

Change each degree measure to radian measure in terms of  

9.   10.   11.   12.  

 

13.   14.   15.   16.  

 

Change each radian measure to degree measure. 

17.   18.    19.   20.  

 

21.   22.   23.    24.  

 

Find one positive angle and one negative angle that are coterminal with each angle. 

25.      26.   27.   28.  

 

Find the reference angle for each angle with the given measure. 

29.     30.      31.      32.     

 

33.   34.   35.    36.  

 



 

Remember SOHCAHTOA? 

 

 

sin =
opposite

hypotenuse
cos =

adjacent

hypotenuse
tan =

opposite

adjacent  

 

 

 

 

       

 

 

 

 

! SOHCAHTOA only applies to right triangles 

! “opposite” and “adjacent” are relative to the angle of interest 

! There are SIN, COS, and TAN buttons on the calculator. 

! The calculator has 2 Modes for angles:  Degrees and Radians  

! The Pythagorean Theorem applies to right triangles 

 

 

 

12 

5 
13 

sin! = 

 

cos! = 

 

tan! = 

 

HONORS: 

There are 3 additional trigonometric ratios or functions: 

 

 

csc =
hypotenuse

opposite
or csc =

1

sin

sec =
hypotenuse

adjacent
or sec =

1

cos

cot =
adjacent

opposite
or cot =

1

tan

 



Remember the ‘special’ triangles? 

 

! Isosceles Right Triangle:  45° – 45° – 90°  
 

 

      For 45-45-90 remember  1, 1, 

 

2  

 

      cos45!=
   

 sin45!"
     
# tan45!"##

#
 

 

 

 

! Equilateral Triangle:  30° – 60° – 90°  

   

For 30-60-90 remember  1, 2, 

 

3  
 

           

 

 

 

 

 

 

 

 

cos60!=
   

   sin60!"
     
# # # tan60!"#

#

#

cos30!=
    

  sin30!"
     
# # # tan30!" 

 

 
 

Remember: 

! The smallest side is opposite the smallest angle 

! The largest side is opposite the largest angle 

 
 



 

You must know the sin, cos, and tan for the special angles. 

Either: 

! Be able to create them from the triangles 

-OR- 

! Memorize the table (or how to make it) 
 

 

30! 45! 60! 

sin    

cos    

tan    

HONORS 

csc    

sec    

cot    
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!"#$%&#$&'()*+,#-).&#/"#+*#+*0,&#1#)*#-$+*.+'.#2/-)$)/*#

)*$&'-&3$-#$%&#4*)$#3)'3,&#+$#2/)*$#56789#$%&*#3/-1:6#+*.#-)*1:8#

#

#

#

#

#

#

#

#

#
#

#

#

#

#

#

#

#

#

#

#

(

(

;%+$#+</4$#=>?@A?B>AC#
 



!"#$%&%'()"#*+,-&*)#%&.+%/+0-12"1&)13+4&$3(.5+

!

!

!

!

!

!

!

!

!

!

! 67879:+

4&$3(+ .#&+ *%.+ "#$! %&%! &'%! %("!

0!       

90! or 

 

p

2
       

180! or "       

270! or 

 

3p

2
       

360! or 2"       

 

 

NOW…label sin and cos (as ordered pairs) for 30°, 45°, 60°, and the 

quadrantal angles on the Unit Circle. 

 

Finish labeling sin and cos (as ordered pairs) for the remaining angles on 

the Unit Circle… 

 

 



!"#$%&'&(')&(*)+,'((-."(!+%*/%+'",0!

 Honors 

Degrees Radians 

Ref Angle 
or ordered 

pair Quadrant sin cos tan csc sec cot 

0˚   X 

      

30˚ 

 

  

      

60˚ 

 

  

      

90˚   X 

      

135˚   
 

      

150˚ 

 

  

      

180˚   X 

      

225˚   
 

      

240˚ 

 

  

      

270˚   X 

      

300˚ 

 

  

      

330˚ 

 

  

      



!"#$%&#'()*%+,'-./**$%

&,01)*$*%$/*%(/2'$%%34,%&2)(5)2$,'6! Honors 

Degrees Radians 

Ref Angle 
or ordered 

pair Quadrant sin cos tan csc sec cot 

 

 

p

4
 

        

 

 

7p

6
         

 

 

5p

3
         

 

 

-
3p

4
         

 

 

-3p         

 

 

-
7p

6
         

!

"#$%!&'()!&*'(+!,'-.&/!!01!$1+!.2&!'!('-(.-'+13/!

4/!!

 

sin240!! ! 5/!

 

cos135! ! ! 6/!

 

tan45!! ! 7/!

 

sin300!!!!! ! 8/!

 

cos210! !

!

9/!

 

tan330!! ! :/!

 

tan60! ! ! ;/!

 

sin-150!!!!!! </!

 

sin
11p

6
! ! 4=/!

 

cos
2p

3
!

!

44/!

 

tan
5p

4
! ! 45/!

 

sin
3p

2
! ! 46/!

 

cos
5p

6
! ! 47/!

 

tan
4p

3
! ! 48/!

 

cos
7p

4
!

!

!

>2&!'!('-(.-'+13!+1!'??31*#@'+&!&'()!,'-.&!+1!A1.3!%&(#@'-!?-'(&2/!!

BC&!2.3&!D1.3!('-(.-'+13!#2!#$!+)&!(133&(+!EF0GH!#/&/!%&I3&&2!,2/!3'%#'$2J!
!

49/! !!!!!! 4:/! ! !!!! 4;/!

 

cos127!!!!!! 4</!

 

tan311!!

!

5=/!

 

sin
7p

5
! ! 54/!

 

cos
2p

7
! ! !55/! !!!! 56/ !

!

78489:!B$1!('-(JK!!57/!

 

csc330!! !!!!!58/!

 

sec240!! 59/!

 

csc
5p

4
! !!!!!!5:/!

 

cot
5p

6
!

78489:!B('-(JK!!! !5;/!

 

sec138!! !!!!!5</!

 

csc266!! 6=/!

 

sec
3p

7
! !!!!!!64/!

 

cot
13p

11
!



Complete the chart (without a Calculator)       HONORS 

 

 

 

Find the values USING A CALCULATOR.  Round to FOUR places.  **Be careful of MODE*** 

 

_____________________12.  sin 710°   _____________________13.  cos 72°30’42” 

 

 

_____________________14.  tan 115°40’ _____________________15.  sin 7.42° 

 

 

_____________________16.   _____________________17.  csc 167°28’15” 

 

 

_____________________18. 

 

sec
8p

11
  _____________________19. 

 

cot
-13p

5
!

 

_____________________20. 

 

sin
23p

9
  _____________________21. 

 

sec
-40p

7
!

 

Given  

Angle 

Reference Angle 

(or ordered pair) 

Quadrant 

 
sin ! cos ! tan ! csc ! sec ! cot ! 

 

1.  450° 

        

 

2.  90° 

        

 

3.  120° 

        

 

4.  900° 

        

 

5.  300° 

        

 

6.   

        

 

7.   

        

 

8.   

        

 

9.   

        

 

10.   

        

 

11.  3" 

        



Degrees, Radians, Sin & Cos of Special Angles 
Write each measure in radians. Express your answer in terms of ! . 
 

1.  30°   2.  90°   3.  300°  4.  450°  5. 225° 

 

 
 

6.  180°  7.  330°  8.  -315°  9.  110°  10. 40° 

 

 

 

Write each measure in degrees. 
 

1.  

 

2p    2.  

 

5p

4
   3.  

 

p

3
   4.  

 

7p

6
   5. 

 

2p

3
 

 

 
 

6.  

 

13p

4
  7.  

 

4p

3
   8.  

 

11p

6
  9.  

 

2p

9
   10. 

 

3p

2
 

 

 

 

 

Find the exact value of the sine, cosine, and tangent of each angle. Do not give decimals! 

 

1.  

 

p    2.  

 

p

4
   3.  

 

p

3
   4.  

 

p

6
   5. 

 

p

2
 

 
 

6.  

 

-2p   7.  

 

-3p

2
  8.  

 

-p    9.  

 

3p

2
   10. 

 

6p  

 

 

 

Find the exact coordinate of the point where the terminal side of the angle intersects the unit circle.  

 

1.  0°   2.  90°   3.  60°   4.  180°  5. -270° 

 
 

 

 

6.  270°  7.  360°  8.  45°   9.  -180°  10. 30° 

 



!"#$%&#'(%)#*#+%,(-#%(#-./#-/01,(*2#3,4/#%"#*(#*(52/#67#8&-#

-.*-#+%,(-#4%/3#(%-#2,/#%(#-./#&(,-#9,092/7#.%)#9*(#$%&#",(4#

-./#3,(6#*(4#9%36:##

#

#

#

#

;%0#*($#*(52/#6#,(#3-*(4*04#+%3,-,%(7#*#+%,(-#<=7$>#%(#,-?3#

-/01,(*2#3,4/7#*(4#

 

r = x
2

+ y
2

7#-./#3,(/#*(4#9%3,(/#%"#6##

*0/@#####
!

!

!
##
!

!

!

 

sinq =
y

r
cosq =

x

r

 

thus... tanq =
y

x

"#$%&!!!

0#,3#*2)*$3#+%3,-,A/!

A Pythagorean triple consists of three positive integers a, b, and c, such 

that 

 

a
2

+ b
2

= c
2
.   A triple is commonly written (a, b, c). 

Some Pythagorean triples:  
 

(3, 4, 5) (5, 12, 13) (8, 15, 17) (7, 24, 25) (20, 21, 29) 

!



!"#$%&$'(

!"#$%&'(%)*+,(-%./%&'(%-"#(0%1.-"#(0%*#$%&*#2(#&%/,#1&".#-%./%*#%*#2+(%3%

"#%-&*#$*4$%5.-"&".#%"/%&'(%2")(#%5."#&%+"(-%.#%"&-%&(46"#*+%-"$(7%

87%%9:08;<% % % % % % %

=>:0%%?%>%8;%%%

 

r = 5
2

+12
2

= 169 = 13%
%

%

%

;7%9@A0B<% % % % %

%

%

%

%
! "#$#%&!

#%'(%('!

)*+%! ,! -! .! ! ! ! ! ! !

!

 

-8,-15( )!
!

! ! ! ! ! ! ! ! !

!

 

-24,7( ) !
!

! ! ! ! ! ! ! ! !

!

 

2,-3( )
!

!

! ! ! ! ! ! ! ! !

%

! "#$#%&!

/0*'%*$1! ! ! ! ! ! ! ! ! !

!

+++!

!

! ! ! ! !

!

! ! !

!

!

!

+2!

!

! ! !

!

! ! ! ! !

!

++!
!

!

! ! !

!

 

-4

5
!

! ! ! !

 

sinq =
12

13
cosq =

5

13
tanq =

12

5



!"#$%&"$&'()*#$+,&-#.(&/")012((%&

3"*4,(%(&%2(&52+)%16&
!

! "#$#%&!

#%'(%('!

)*+%! ,! -! .! ! ! ! ! ! !

!

 

7,-24( ) !
!

! ! ! ! ! ! ! ! !

!

 

-20,-21( ) !
!

! ! ! ! ! ! ! ! !

!

 

-3,4( )
!

!

! ! ! ! ! ! ! ! !

!

 

3,2( )
!

!

! ! ! ! ! ! ! ! !

!
! "#$#%&!

/0*'%*$1! ! ! ! ! ! ! ! ! !

!

+++!

!

! ! !

 

-
8

17
! ! !

! ! !

!

!

!

+2!

!

! ! !

!

 

3

8
!

! ! ! !

!

+!

!

! ! !

!

 

3

5
!

! ! ! !

!

++!
!

!

! ! !

! !

 

-12

5
!

! ! !

!
1.  Find         , Quad I 

 

 

2.  Find                                        , Quad III   

 

 

cosq if sinq = -
4

5

 

sinq if cosq =
8

17
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!"#$%&#'()*($%+"#,-.$$)%

!"#$%&'%#()*+,*"-#+./0#-%/#-/,1&"*2#0&+/#2&/#&3#-%/#*"42/#&0#&"#0-*"+*,+#

5.0&-&."6#

78###9:;<=# # # :8##>:?=# # @8##

 

-
3p

4
# # >8#

 

17p

6
#

#

A/-/,1&"/#-%/#'.-/,1&"*2#*"42/#B/-$//"#<=#C#@D<=#3.,#-%/#4&E/"#*"42/8#

?8##9::?=# # # D8##?:<=# # F8#

 

-
7p

8
# # ;8#

 

19p

6
#

#

GH5,/00#/*'%#*"42/#&"#,*+&*"08##I/*E/#&"#-/,10#.3#J8#

K8##>D;=# # # 7<8##9:7<=#

#

GH5,/00#/*'%#*"42/#&"#+/4,//08#

778#

 

5p

6
# # # # 7:8#

 

-5p

4
#

#

L&"+#-%/#,/3/,/"'/#*"42/#3.,#/*'%#*"42/8##M.),#*"0$/,#0%.)2+#B/#&"#

-%/#0*1/#)"&-0#*0#-%/#4&E/"#*"42/8#

7@8##9D<=# #####7>8##:7<=# 7?8#

 

5p

6
# ##7D8#

 

5p

4
# ######7F8#

 

-7p

8
#

#

!3#N#&0#*"#*"42/#&"#0-*"+*,+#5.0&-&."#$%.0/#-/,1&"*2#0&+/#&0#&"#-%/#4&E/"#

O)*"+,*"-P#3&"+#-%/#E*2)/0#.3#-%/#3.22.$&"4Q#

7;8##

 

sinq =
12

13
#P#O)*+#!!###H#R#SSSSSSSS# '.0N#R#SSSSSSSS###-*"N#R#SSSSSSS###

T.".,0Q########0/'NR#SSSSSSS##'0'N#R#SSSSSSS###'.-N#RSSSSSSSS#
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q
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=

s

2pr
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s = qr
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=
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Arc & Sector Worksheet 

I. Given the radian measure of a central angle, find the length of its intercepted arc in terms 

of  in a circle of radius 10 cm. 

1.   2.    3.    4.  

 

5.   6.    7.    8.  

II. Given the measurement of a central angle, find the measure of its intercepted arc in terms 

of   in a circle of diameter 60 in. 

9. 10°  10. 60°   11. 42°   12. 50° 

 

13. 72°  14. 110°  15. 35°   16. 65° 

 

III. Given the measure of an arc, find the degree measure to the nearest tenth of the central 

angle if subtends in a circle of radius 16 cm. 

17. 87  18. 5.6   19. 12   20. 25 

 

21. 10.24  22. 7.9   23. 11   24. 6 

 

IV. Find the area of each sector to the nearest tenth, given its central angle, and the radius of 

the circle. 

25. 

 

q =
p

4
,r = 14 cm      26. 

 

q =
p

6
,r = 12 ft.   27.

 

q =
5p

12
,r = 10 ft.  

 

28, 

 

q = 54!,r = 6 in   29. 

 

q = 82!,r = 7.3 km  30. 

 

q = 45!,r = 9.75 mm  

 

HONORS: (round answers to nearest tenth) 

31. A sector has arc length of 6 cm and a central angle measuring 1.2 radians.  Find the 

radius of the circle and the area of the sector. 

 

32. A sector has arc length of 10 in and a central angle measuring 50°.  Find the radius of the 

circle and the area of the sector. 



Pythagorean Identities       HONORS 

When studying the unit circle, it was 

observed that a point on the unit circle 

(the vertex of the right triangle) can be 

represented by the coordinates 

.   

Since the legs of the right triangle in the 

unit circle have the values of and 

, the Pythagorean Theorem can 

be used to obtain 

.  

This well-known equation is called a 

Pythagorean Identity.   
  

 

There are two additional Pythagorean Identities, which can be created from the first 

Pythagorean Identity.   

 

tan
2

q +1= sec
2

q and 1+ cot
2

q = csc
2

q  
 

 

Given the 1st Pythagorean Identity prove the 2nd and 3rd Pythagorean Identities.   

Given:  

 

sin
2

q + cos
2

q = 1   Given:  

 

sin
2

q + cos
2

q = 1 

Prove:  

 

tan
2

q +1= sec
2

q    Prove:   

 

1+ cot
2

q = csc
2

q  
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1
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Graphing Sine and Cosine Practice – Amplitude & Period.   Graph each function. 

!"#$%&'()* ***********+*,*-.$')* * ******#)/%0( 

1.  *
* * *

2.  *
* * *

1.  y =!"#$!%&'!()!
* * *

2.  y =!*!+,%!-).(/*
* * *

 

1.   

 

 

 

 

 

  

                    2.   

 

 

 

 

 

3.  y =!"#$!%&'!()!

 

 

*

*

2.  y =!*!+,%!-).(/!

 

 



!"#$%&#'($)*+($,*#$-*./%($,*01$2'(/$%*
*

!

"#$!!"#"$"%&'"()"*"+""#$!!"#"$",-%"()"*"+!

! %!%!&'!()*!+,-.&(/0*!#1!()*!1/23(&#2!
!

! &1!!!&'!2*4+(&5*!()*!4$+-)!1.&-'!#5*$!()*!67+6&'!
!

! "!&'!()*!2/,8*$!#1!393.*'!&2!()*!&2(*$5+.!:!(#!;<!
!

! 

 

2p

b
!&'!()*!-*$&#0!#1!()*!1/23(&#2!

!

! #$&'!()*!5*$(&3+.!')&1(!

!

34#56&,7!!=>*(3)!()*!4$+-)!#1!!!

 

y = sin2x -
3

2
!!

%!%!?@A!'#!()*!+,-.&(/0*!&'!@!

"!?!;!'#!()*$*!+$*!;!393.*'!1$#,!:!(#!;<!

 

2p

b
=
2p

2
= p **'#!()*!-*$&#0!&'!<!!

=>*(3)!#2*!393.*!#1!!"#"%&'.)"""!
B'*!()*!C!>*9!-#&2('D!

!

=&23*!!#!?! **($+2'.+(*!()*!4$+-)!! */2&('!!

0#E2D!!!=>*(3)!()*!1&2+.!4$+-)D!

!

!

!

!

!

!

!

!

!

!"#"%&'.)!

 

y = sin 2x -
3

2



Graphing Sine and Cosine Practice – Amplitude, Period, & Vertical Shift.  Graph each function. 

!"#$%&'()* ***********+*,*-.$')* * ******#)/%0(* * 1)/&%2.$*34%5& 

1. y =!"!#$%!&'  + 3*
* * * *

2. y =!&!#$%!(')&*  - 1*
* * * *

6.  y =!+,-#+'!.!&!
* * * *

7.  y =!",-#&'!"!+*
* * * *

 

1. y = - sin 2x  + 3 

 

 

 

 

  

                    2. y =!&!#$%!(')&*  - 1 

 

 

 

 

 

  6.  y =!+,-#+'!.!&!

 

 

*

******

***7.  y =!",-#&'!"!+ 
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9A2!! !

912!!!

 

y = 3cos
p

2
+ 4 !

932!

 

y = -cos3x - 2!

942!

 

y = -2sinpx +1!

962!

 

y = 4sin
x

4
+ 2 !

972!! !
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y = -cos x + 2 !

;;2!

 

y = 2sin4x - 3!

;A2!

 

y = -3sin
x

2
+1!

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! !

! ! ! !

! ! ! !

! ! ! ! !

! ! ! ! !

! ! ! ! !

! ! ! ! !

! ! ! ! !

! ! ! ! !

! ! ! ! !

! ! ! ! !
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tan x =
sin x

cos x
((2((3145#6(&7(8(90%:0(-1;#(/0#(

'#<&-%<1/&$()(=(1$#(<&/(144&9#'(%<(/0#('&-1%<2((>0#(
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x =
p

2
+ np (
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1.      2.   

 

 

 

 

 

 

 

3.     4.    

 

 

 

 

 

 

 

Practice:  (graph on your own paper) 

1.   

 

y =
1

2
tan x   2. 

 

y = tan
x

2
 3. 

 

y = - tan x + 2   4. 

 

y = tan x - 3 

5. 

 

y = 2tan x -1 6. 

 

y = tan2x + 3  7. 

 

y = -
3

2
tan

x

4
 

8. 

 

y = -3tan2x + 4 !! ! ! ! !  



Word Problems with Sine and Cosine Examples 

1. The initial behavior of the vibrations of the note E above middle C can be modeled by  

a. What is the amplitude of this model? 

 

 

b. What is the period of this mode? 

 

 

 

2. A rodeo performer spins a lasso in a circle perpendicular to the ground.  The height of the knot from 

the ground is modeled by  where t is the time measured in seconds. 

a. What is the highest point reached by the knot? 

 

 

b. What is the lowest point reached by the knot? 

 

 

c. What is the period of the model? 

 

 

 

d. According to the model, find the height of the knot after 25 seconds. 

 

 

 

 

3. The figure shows the depth of water at the end of a boat dock.  The depth is 6 feet at low tide and 12 

feet at high tide.  On a certain day, low tide occurs at 6 A.M. and high tide occurs at noon.  If y 

represents the depth of the water x hours after midnight, use a cosine function of the form 

 to model the water’s depth. 

 

 
 



4. An average seated adult breathes in and out every 4 seconds.  The average minimum amount of air 

in the lungs is 0.08 liter, and the average maximum amount of air in the lunges is 0.82 liter.  

Suppose the lunges have a minimum amount of air at , where t is the time in seconds. 

a. Write a function that models the amount of air in the lungs. 

 

 

 

 

b. Graph the function. 

 

 

 

 

 

 

 

 

 

 

 

c. Determine the amount of air in the lungs at 5.5 seconds. 

 

 

 

 

5. The tide in a coastal city peaks every 11.6 hours.  The tide ranges from 3.0 meters to 3.3 meters.  

Suppose that the low tide is at  where t is the time in hours. 

a. Write a function that models the height of the tide. 

 

 

 

b. Graph the function. 

 

 

 

 

 

 

 

 

 

 

 

 

c. Determine the height of the tide at 6.2 hours. 

 

 

 

 

 

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                



Word Problems with Sine and Cosine Worksheet 

1. If the equilibrium point is  then  models a buoy bobbing up and down in 

the water.  Find the period of the function and the location of the buoy at  

 

 

 

 

 

 

2. The function  where t is in months and  corresponds to April 

15, models the average high temperature in degrees Fahrenheit in Centerville. 

 

a. Find the period of the function. 

 

b. What does the period represent? 

 

c. What is the maximum high temperature? 

 

 

d. When does the maximum occur? 

 

 

 

3. The population of predators and prey in a closed ecological system tends to vary 

periodically over time.  In a certain system, the population of owls O can be presented by 

 where t is the time in years since January 1, 2001.   

a. Find the maximum number of owls. 

 

b. When does the maximum occur? 

 

c. Find the minimum number of owls 

 

 

d. When does the minimum occur? 

 

 

 

4. A leaf floats on the water bobbing up and down.  The distance between its highest point is 4 

centimeters.  It moves from its highest point down to its lowest point and back to its highest 

point every 10 seconds.  Write a cosine function the models the movement of the leaf in 

relationship to the equilibrium point. 

 

 

 

 

 

 

 



5. A person’s blood pressure oscillates between 160 and 60.  If the heart beats once every 

second, write a sine function that models this person’s blood pressure. 

 

 

 

 

 

 

6. Kala is jumping rope, and the rope touches the ground every time she jumps.  She jumps at the 

rate of 40 jumps per minute, and the distance from the ground to the midpoint of the rope at its 

highest point is 5 feet.  At  the height of the midpoint is zero. 

a. Write a function for the height of the midpoint of the rope above the ground after t seconds 

 

 

 

 

b. Find the height of the midpoint of the rope after 32 seconds. 

 

 

 

 

 

7. In the wild, predators such as wolves need prey such as sheep to survive.  The population of the 

wolves and the sheep are cyclic in nature.  Suppose the population of the wolves W is modeled 

by  and population of the sheep S is modeled by 

 where t is the time in months. 

a. What is the maximum number and minimum number of wolves? 

 

 

 

b. What the maximum number and minimum number of sheep? 

 

 

 

c. During which months does the wolf population reach a maximum? 

 

 

 

d. During which months does the sheep population reach a maximum? 

 



 

Test Review 

____ 1. Write the standard equation for the circle with center (2, 7), r = 4 

a. (x – 7)  + (y – 2)  = 16 c. (x – 2)  + (y – 7)  = 16 

b. (x – 2)  + (y – 7)  = 4 d. (x + 2)  + (y + 7)  = 4 
 

 

____ 2. Write the standard equation for the circle with center (–6, –8), that passes through (0, 0) 

a. (x – 6)  + (y – 8)  = 10 c. (x + 6)  + (y + 8)  = 14 

b. (x – 6)  + (y – 8)  = 196 d. (x + 6)  + (y + 8)  = 100 
 

 

____ 3. Find the center and radius of the circle with equation (x + 9)  + (y + 5)  = 64. 

a. center (5, 9); r = 8 c. center (–9, –5); r = 64 

b. center (9, 5); r = 64 d. center (–9, –5); r = 8 
 

 

In the figure,  is a diameter, P is the  

center of the circle,  is a tangent to the  

circle at E. If m  = 100˚ and m ,  

find the following measures:  

 4. m   

 5. m  10. m PEF 

 6. m EPB   11. m AEP 

 7. m CEA  12. m EFM 

 8. m M 13. m DEF 

 9. m EAB  14. m BAF 

 

 

Matching. In the figure the two circles, with centers R and S, intersect only at T and 

 

 

15.

 

AB  is a _____. 

16.  is a _____. 

17.  is a _____. 

18.  is a _____. 

19.Circles R and S are _____ tangent. 

20.  is a _____. 

21.R is a _____. 

22.Point P is a(n) _____ of circle S. 

23.Point B is a(n) _____ of circle S.  

 

A. diameter   B. chord   C. secant 

D.  radius   E. center of circle  F. tangent 

G.  interior point   H. exterior point  I. externally 

J.   internally  

 

 



 

24.In a circle with radius 6, a sector has an area 15!.  What is the length of the arc of the sector? 

 

 
25.The radius of a sector is 12 and the measure of the arc is 130°.  Find:    

a) the length of the arc   b) the area of the sector 

 

26. If each angle has the given measure and is in standard position, determine the quadrant in which its 

terminal side lies.   

 

__________ a.  

 

-5p

6
  __________  b.      

27. Change each degree measure to radian measure in terms of !.   

 

__________  a..    __________  b.   

 

28.  Change each radian measure to degrees.   

 

__________  a.  

 

-p

3
  __________  b.  

 

16p

9  
29. Write the word TRUE or the word FALSE.  Determine whether the angles are coterminal.   

 

__________  a.   __________  b.  

 

-5p

3
,

p

3
   

 

30. Find the reference angle for each angle with the given measure.   

 

__________  a.     __________  b.  

 

7p

8
 

31. Identify the amplitude, period, phase shift, and vertical shift for each function.  

 

a.   A:_______ P: _______ Vertical: _____________ 

 

b.   A:_______ P: _______ Vertical: _____________  

 

32. Graph  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

                                                

A=_______ 

 

Period=_________  

 

 

Vertical Shift=_____________  

 



 

 

33.  Find the exact value of each trigonometric function. 

 

a. cos  30° _____  b.  tan 150° _____                 c. sin 60° _____ d.  sin 225° _____ 

 

  

34. Find the following values to the nearest hundredth on the calculator. 

  

__________  a.     __________  b.   

 

__________  c.     __________  d.   

 

35.   Find the values of the three given trigonometric functions of an angle in standard position if the 

point  lies on its terminal side.  

 

 

        

   

36. San Francisco Bay has a low tide of 3 ft at midnight and high tide of 15 ft at 5:00 am.  

 a. Graph the height of tide after midnight. 

 

b. After midnight, when will the tide be low again? 

 

 c. After 5:00 am, when will the tide be high again? 

 

 d. What is the equation that represents the tide height after midnight? 

 

 e. What is the first time after midnight that the height of the water is 11 feet? 



!"#$%&'(#')% % % % % % % %

!"#"$%&'"(#)"(*+,-$,'#(",.)(,'/0"(0&"1(&'2(

(

1.          2.     3.  -447º  4.  623º   5.   

 

 

Change each degree to radian measure.  (exact value) 

 

6.  220º 7.  -442º 8.  124º   9.  -450º  10.  15º 

 

 

Change each radian to degrees. 

 

11.     12.   13.      14.   

 

 

Find a positive and negative co-terminal angle for each given angle.  Keep units the same. 

 

15.       16.  -108º 

 

 

Find the reference angle for each given angle.  Keep the indicated units. 

 

17.  225º  18.  96º    19.  -29º  20.  303º 

 

21.    22.      23.       24.   

 

Find the values of each given the point on the terminal side of . 

 

25.  (-2, 7) sin! =   cos! =    tan!=   

 

26.  (1, -9) sin! =   cos! =    tan!=   

 

27.  If ! lies in quadrant II, and sin! = ,  then  tan! =  __________  and cos! =  ________ 

 

28.  Find the arc length of a circle given the central angle is 1.5 radians and the radius is 7 cm.   

 

29.  An arc has a measure of 6 cm intercepts a central angle of 75º.  Find the radius of the circle.  Round 

to the nearest tenths. (Honors) 

 

30.  Find the area of a sector if its central angle is 35º and the radius of the circle is 12.4 cm.  Round to 

nearest tenths. 

 

 



Use a calculator and round to FOUR places. Beware of MODE. 

31.  sin 34º            32.  tan(-85.3º)      33.             34.   

 

 

EXACT VALUES   NO CALC!!! 

35.  tan 180º 36.  cos 315º 37.  sin 150º  38.  tan 135º  39.  sin 0º 

 

 

40.        41.              42.                  43.     44.  sin   

!

!

"#$%&!'(!)#$%&!%$%*#!

+,-!

 

y = 2sin2x - 5!!!!! ! +.-! ! !!!!!+/-!

 

y = 3tan2x - 3!!!"#$#%&'!

!

+/-!!"01*(! !

!

22222222222222222223!4$5!&*0)&6!!! 222222222222222223!!40(!&*0)&6!!!! 2222222222222223!%*#0'7!

!

+8-!!9#06*!$!:0(*!*;<$60'(!='#!6&*!='>>'?0()!)#$%&-!!"#$#%&'!

!

!

!

!

!

!

!

!

!

!

!

"#$#%&()(Use a calculator and round to FOUR places. Beware of MODE.(

49.  csc 34º12’26”            50.  cot(-85.3º)        51.  

 

csc -
3p
8

Ê 
Ë 

ˆ 
¯ 
 52. 

 

sec
23p
25

Ê 
Ë 

ˆ 
¯ 

 

 

 

Honors - EXACT VALUES   NO CALC!!! 

53.  sec 180º 54.  csc 315º 55.  sec 150º  56.  cot 135º  57.  csc 0º 

 

 

58. 

 

sec
2p
3

Ê 
Ë 

ˆ 
¯ 

   59. 

 

cot -
7p
4

Ê 
Ë 

ˆ 
¯ 

        60. 

 

csc
3p
2

Ê 
Ë 

ˆ 
¯ 

         61. 

 

cot
11p
6

Ê 
Ë 

ˆ 
¯ 

   62.  csc !




