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2 = 2, 3+ 4 = 7, 62 = 36, 2 3+5( ) = 6+10, sin270° = −1

2x + 3= 11, x −1( )2 = 25, x3 − 2x2 +5x −12 = 0, 2cosθ = −1, tan−1 x = 2.5

2x + 3x = 5x, 4 x − 3( ) = 4x −12, x −1( )2 = x2 − 2x +1, 1
x −1

− 1
x +1

= 2
x2 −1

cosθ = sin 90°−θ( )  and sinθ = cos 90°−θ( )  

� 

θ
Reciprocal Identities

cscθ = 1
sinθ

            secθ = 1
cosθ

           cotθ = 1
tanθ

Quotient Identities

tanθ = sinθ
cosθ

            cotθ = cosθ
sinθ

Pythagorean Identities

sin2θ + cos2θ = 1

1+ tan2θ = sec2θ  

1+ cot2θ = csc2θ

1
sinθ

= 1
y
r

= r
y
= cscθ  

1
cosθ

= 1
x
r

= r
x
= secθ

1
tanθ

= 1
y
x

= x
y
= cotθ

sinθ
cosθ

=
y
r
x
r

= y
x
= tanθ

cosθ
sinθ

=
x
r
y
r

= x
y
= cotθ

x2 + y2 = r 2              x2 + y2 = r 2              x2 + y2 = r 2

x2

r 2 +
y2

r 2 = r
2

r 2          
x2

x2 +
y2

x2 = r
2

x2           
x2

y2 +
y2

y2 = r
2

y2

cos2θ + sin2θ = 1 | 1+ tan2θ = sec2θ   | cot2θ +1= csc2θ
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� 

sinθ cscθ = 1     sinθ = 1
cscθ

  

� 

tanθ cosθ = sinθ    

sin2θ = 1− cos2θ      cos2θ = 1− sin2θ

  

� 

sinθ cscθ − sinθ( ) = cos2θ sec2 x
tan x

= 1
sin xcos x

    

� 

sin x csc x + sin x sec2 x( ) = sec2 x     

� 

2cos2 x + sin2 x = cos2 x + 1



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

\F! ! )F! !

!
!
!
!
!
!

]F! ! MF! !

!
!
!
!
!
!
!
!
!
VF! ! *bF! !
!
!
!
!
!
!
!
!
!

**F! ! *LF! !

!
!
!
!
!
!
!
!
!

*&F! ! *[F! !

!
!
& &

    

� 

2cos2 x −1 = 1− 2sin2 x     

� 

sin x + cos x( )2
+ sin x − cos x( )2

= 2

    

� 

cot x
csc x

= cos x     

� 

tan x + cot x = sec x csc x

    

� 

sec x − cos x = sin x tan x     

� 

sin x + cos x cot x = csc x

    

� 

cot x + 1
cot x −1

= 1+ tan x
1− tan x     

� 

sec2 x −1
sec2 x

= sin2 x

    

� 

1
1− sin x

+ 1
1+ sin x

= 2sec2 x
    

� 

csc x + cot x
tan x + sin x

= cot x csc x
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� 

sin A + B( ) = sin A + sin B

  

� 

sin 30° + 60°( ) = sin30° + sin60°.

� 

1≠ 1
2 + 3

2

sin A+ B( ) = sin AcosB + cos AsinB        cos A+ B( ) = cos AcosB − sin AsinB         tan A+ B( ) = tan A+ tanB
1− tan A tanB

sin A− B( ) = sin AcosB − cos AsinB        cos A− B( ) = cos AcosB + sin AsinB          tan A− B( ) = tan A− tanB
1+ tan A tanB

  

� 

sin75°   

� 

cos75°

  

� 

tan75°   

� 

tan15°

Example 19) Given sin A = 4
5

 and cosB = 5
13

,  both A and B in quadrant I, find

      a) sin A+ B( )                       b) cos A+ B( )                     c) tan A+ B( )                     d) quadrant of A+ B( )

Example 20) Given cos A = 1
3

, A in quadrant IV and cosB = − 7
4

,B in quadrant II, find

      a) sin A− B( )                       b) cos A− B( )                     c) tan A− B( )                     d) quadrant of A− B( )

    

� 

sin x + 90°( ) = cos x     

� 

tan x + 180°( ) = tan x



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

G";H.4&+,2.4&<=4,0$0$46&
!
! O.1022!%,0%! (!CA!3!h!4:"3.!8.%! !

^.!:6.!%,$6!A01%!%4!8.#.-0%.!%,.!7-6;<)=&,><)"87),(8(8)'(!
!

!

!
@>0/'2.!L&F!"6$#8!%-$8!A:#1%$4#6!4A!<!A$#5!%,.!702:.6!4A?!

!
! ! 0F! ! ! ! BF! ! ! ! 1F! !

!
!
!
!

!!

!!!!!!!!!!!!!!
!
!
!
!
!
I,43 !%,0%!$A!%,.!-$8,%!%-$0#82.!14#%0$#$#8!0#82.!3!,06!$#%.8.-!6$5.6<!%,.!-$8,%!%-$0#82.!14#%0$#$#8!L3"3$22!0264(!!
!
!
!
!
!
!
!

! !

!
! !

    

� 

sin A + B( ) = sin AcosB + cos Asin B sin A+ A( ) = sin2A.

sin2A
sin A+ A( )
sin Acos A+ cos Asin A
2sin Acos A

cos2A
cos A+ A( )
cos Acos A− sin Asin A
cos2 A− sin2 A
or 1− sin2A− sin2 A = 1− 2sin2 A
or cos2A− 1− cos2 A( ) = 2cos2 A−1

tan2A
tan A+ A( )
tan A+ tan A

1− tan A tan A
2 tan A

1− tan2 A

  

� 

30°

  

� 

sin60°   

� 

cos60°   

� 

tan60°

Example 24) Given sin A = 4
5

, 0 < A < 90°,   find

      a) sin2A                              b) cos2A                           c) tan2A                        d) quadrant of 2A

Example 25) Given tan A = −2
3

, 90° < A <180°  find

      a) sin2A                              b) cos2A                           c) tan2A                       d) quadrant of 2A
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&

    

� 

sin4x 4sin 8x( )cos 8x( )
4cos2 31°− 2

    

� 

sin x
sin2x

= 1
2

sec x     

� 

sin x − cos x( )2
= 1− sin2x

cos 2x( ) = 1− 2sin2 x
2sin2 x = 1− cos 2x( )

sin2 x =
1− cos 2x( )

2

cos 2x( ) = 2cos2 x −1
2cos2 x = 1+ cos 2x( )

cos2 x =
1+ cos 2x( )

2

tan2 2x( ) = sin
2 2x( )

cos2 2x( )

tan2 2x( ) = 1− cos 2x( )
1+ cos 2x( )

sin4 x cos4 x tan4 x



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

&J-.BK-,2.4&<=4,0$0$46!+,.6.!$5.#%$%$.6!0-.!2.66!:6.5(!i#43!%,0%!%,.;!.>$6%!0#5!B.!0B2.!%4!0''2;!%,./(!
!

!

!
@>0/'2.!&bF!f$#5!%,.!.>01%!702:.6!4A!!%,.!A42243$#8!:6$#8!,02Aj0#82.!A4-/:206(!
!
!!!!!!!0F! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!BF! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1F! !
!
!
!
!
!
!

!

!
!
!
!
!
&
L1"=;%0K0"KF;3&-,=&F;3 K0"KL1"=;%0&<=4,0$0$46&
&
+,.6.!A4-/:206!0-.! -0-.2;!:6.5!0#5!;4:!6,4:25!S:6%!G#43!%,.;!.>$6%(!
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!

sin2 x =
1− cos 2x( )

2

sin2 A
2

⎛
⎝⎜

⎞
⎠⎟
=

1− cos A( )
2

sin
A
2

⎛
⎝⎜

⎞
⎠⎟
= ±

1− cos A( )
2

cos2 x =
1+ cos 2x( )

2

cos2 A
2

⎛
⎝⎜

⎞
⎠⎟
=

1+ cos A( )
2

cos
A
2

⎛
⎝⎜

⎞
⎠⎟
= ±

1+ cos A( )
2

tan
A
2

⎛
⎝⎜

⎞
⎠⎟
= ± 1− cos A

1+ cos A
⎛
⎝⎜

⎞
⎠⎟

1− cos A
1− cos A

⎛
⎝⎜

⎞
⎠⎟

tan
A
2

⎛
⎝⎜

⎞
⎠⎟
= ±

1− cos A( )2

1− cos2 A
= ±

1− cos A( )2

sin2 A

tan
A
2

⎛
⎝⎜

⎞
⎠⎟
=

1− cos A( )
sin A

 or 
sin A

1+ cos A

The signs of sin
A
2

⎛
⎝⎜

⎞
⎠⎟

 and cos
A
2

⎛
⎝⎜

⎞
⎠⎟

 depend on the quadrant in which 
A
2

lies 

  

� 

sin15°   

� 

cos15°   

� 

tan15°

Example 31) Given sin A = − 4
5

, 180° < A < <270°  find

      a) quadrant of 
A
2

b) sin
A
2

                              c) cos
A
2

                           d) tan
A
2

                        

Product to Sum Sum to Product

sin AsinB = 1
2
cos A− B( )− cos A+ B( )⎡⎣ ⎤⎦ sin A+ sinB = 2sin A+ B

2
⎛
⎝⎜

⎞
⎠⎟
cos

A− B
2

⎛
⎝⎜

⎞
⎠⎟

cos AcosB = 1
2
cos A− B( )+ cos A+ B( )⎡⎣ ⎤⎦ sin A− sinB = 2cos A+ B

2
⎛
⎝⎜

⎞
⎠⎟
sin

A− B
2

⎛
⎝⎜

⎞
⎠⎟

sin AcosB = 1
2
sin A+ B( )+ sin A− B( )⎡⎣ ⎤⎦ cos A+ cosB = 2cos A+ B

2
⎛
⎝⎜

⎞
⎠⎟
cos

A− B
2

⎛
⎝⎜

⎞
⎠⎟

cos AsinB = 1
2
sin A+ B( )− sin A− B( )⎡⎣ ⎤⎦ cos A− cosB = −2sin A+ B

2
⎛
⎝⎜

⎞
⎠⎟
sin

A− B
2

⎛
⎝⎜

⎞
⎠⎟
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!
&LF! ! &&F! !
!
!
!
!
!
!
!
&[F! ! &\F! !
!
!
!
!
!
!
!
&)F! ! &]F! !
! !

    

� 

sin x = 1

90° or 
π
2

⎛
⎝⎜

⎞
⎠⎟

450°, 810°, 1170°,...
0 ≤ x < 360° or 0 ≤ x < 2π

0° and 360° or 0 and 2π

    

� 

2sin x + 1 = 0 sin2 x ≥ sin x

    

� 

sin x = cos x     

� 

2sin2 x = 1

2sin2 x −5sin x + 2 < 0     

� 

2cos2 x − cos x = 1
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&MF! ! &VF! !
!
!
!
!
!
!
!
!
!
!
!
[b F! ! [* F! !

!
!
!
!
!
!
!
!
!
!
!
!

[L F! ! [&F! !

!
!
!
!
!
!
!
!
!
!
!
!
[[ F! ! [\ F! !
!!!!!!!
! !

cos2 x + cos x = sin2 x     

� 

sin2x = 0

sin3x = −cos3x sin x −1≥ cos x

sin xcos x = 1
2

cos
x
2
= 1+ cos x

cos3x ≥ sin2x x = 2sin x +1
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!"#$%&'()&*&+,-./0$%-.&!1$2" ,"3401/&*&J"347 "18&
!

*(!g.-$A;!%,.!A42243$#8!$5.#%$%$.6?!
!
! 0(! ! B(! !

!
!
!
!
!
!
!
! 1(! ! 5(! !

!
!
!
!
!
!
!
!
! .(! ! A(! !
!
!
!
!
!
!
!
!

! 8(! ! ,(! !

!
!
!
!
!
!

! $(! ! S(! !

!
! !
! !

� 

csc2 x 1− cos2 x( ) =1

� 

sin x + cos x( )2 − sin x − cos x( )2 = 4sin x cos x

    

� 

sin x csc x + sin x sec2 x( ) = sec2 x     

� 

cot2 x + 5 = csc2 x + 4

    

� 

cos4 x − cos2 x = sin4 x − sin2 x     

� 

sin x tan x + cos x = sec x

    

� 

sin x − csc x = −cos2 x
sin x     

� 

1
sec x

− 1
cos x

= cos x − sec x

    

� 

sin x + cos x cot x = csc x
    

� 

sin x − cos x( )2

cos x
= sec x − 2sin x
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! G(! ! 2(! !

!
!
!
!
!
!
!

! /(! ! #(! !

!
!
!
!
!
!
!

4(! ! '(! !

!!
!
!
!
!
!
!
!
!

9(! ! -(! !

!
!
!
!
!
!
!
!

6(! ! %(! !

! !

� 

1
1+ cos x

+ 1
1− cos x

= 2csc2 x

� 

cos x
1− sin x

− cos x
1+ sin x

= 2tan x

    

� 

1
sin x + 1

+ 1
csc x + 1

= 1     

� 

sin4 x − cos4 x = 2sin2 x −1

    

� 

tan x + sin x( ) 1− cos x( ) = sin2 x tan x
    

� 

tan x
sec x −1

= sec x + 1
tan x

    

� 

cos x 1+ tan x( )2
= sec x + 2sin x

    

� 

sec x
tan x + cot x

= sin x

� 

cos4 x − sin4 x = 2cos2 x −1
    

� 

cos x
1− sin x

= 1+ sin x
cos x
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!
! 0(! ! B(! !
!
!
!
!
!
!
!
!
!
!

!

!
!
!
!
!
!
!
!

!

!
!
!
!
!
!
!
!
!

!!!!

!
! !

  

� 

sin105°,cos105°, tan105°   

� 

sin255°,cos255°, tan255°

� 

3.  Given sinA = 3
5

 and cosB = 8
17

, both A and B in quadrant I, find

      a. sin A + B( )                      b. cos A + B( )                    c. tan A + B( )                    d. quadrant of A + B( )

� 

4.  Given cosA = −2
5

, A in quadrant III and cosB = 1
4

,B in quadrant I, find

      a. sin A + B( )                      b. cos A + B( )                    c. tan A + B( )                    d. quadrant of A + B( )

� 

5.  Given tanA = 5, A in quadrant III and sinB = 2
3

,B in quadrant II, find

      a. sin A − B( )                      b. cos A − B( )                    c. tan A − B( )                    d. quadrant of A − B( )
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)(!g.-$A;!%,.!A42243$#8!$5.#%$%$.6?!

! 0(! ! B(! !

!
!
!
!

! 1(! ! 5(! !

!
!
!
!
!
! .(! ! A(! !

!
!
!
!
!
!
!

](!!"6$#8!%-$8!A:#1%$4#6!4A!<!A$#5!%,.!702:.6!4A!
!

! 0(! ! ! !!! !!!!!!!!B(! ! ! ! !!!!!!!!1(! !
!

!
!
!
!
!

!

!
!
!
!
!
!

!

!
! !

    

� 

cos 270°− x( ) = −sin x
    

� 

sin x − 30°( ) = 1
2

3sin x − cos x( )

sin x −π( )− cos x + π
2

⎛
⎝⎜

⎞
⎠⎟
= 0

� 

tan x + 60°( ) = 3 tan x + 3
3 − 3tan x

    

� 

sin A + B( )sin A− B( ) = sin2 A− sin2 B     

� 

cos A + B( ) + cos A− B( ) = 2cos AcosB

  

� 

60°

  

� 

sin120°   

� 

cos120°   

� 

tan120°

8.   Given sin A = 7
25

, A in quadrant II  find

      a. sin2A                              b. cos2A                           c. tan2A                        d. quadrant of 2A

9.  Given cos A = 1
10

, A in quadrant I  find

      a. sin2A                              b. cos2A                           c. tan2A                        d. quadrant of 2A
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!

!
!
!
!
!
!
**(!!g.-$A;!%,.!A42243$#8!$5.#%$%$.6?!

! 0(! ! ! ! B(! !

!
!
!
!
!
!
! 1(! ! ! ! 5(! !
!
!
!
!
!
!
!
*L(!!"6.!%,.!'43.-!-.5:1$#8!$5.#%$%$.6!%4!243.-!%,.!'43.-!4A!%,.6.!.>'-.66$4#6!A-4/!&!%4!*(!
!
! 0(!!! ! ! ! ! ! !!!!B(! ! ! !
!
!
!
!
!
!
!
!
!
!
*&(!!f$#5!%,.!.>01%!702:.6!4A!%,.!A42243$#8!:6$#8!,02Aj0#82.!A4-/:206(!
!
! !!0(! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!B(! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!1F! !

!
!
!
!

!

! !

10.  Given tan A = 2, A in quadrant III  find
      a. sin2A                              b. cos2A                           c. tan2A                        d. quadrant of 2A

    

� 

cos4 x − sin4 x = cos2x
    

� 

csc2x = sec x csc x
2

    

� 

sin3x = 3sin x − 4sin3 x     

� 

cos3x = 4cos3 x − 3cos x

sin3 3x tan3 3x

  

� 

sin22.5°   

� 

cos22.5°   

� 

tan22.5°
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!

!
!
!
!
!

!

!
!
!
!
!
!
!
*)(!!I427.!%,.!A42243$#8!.9:0%$4#6!4#! !

0(! ! ! ! ! ! ! B(! !
!

!
!
!
!
!
!
!
!!!!!!!1(! ! ! 5(!! !

!
!
!
!
!
!
!
!
!

.(!! ! ! ! ! ! A(! !
!

! !

14.  Given sin A = 8
17

, 90°<A<180°  find

      a. sin
A
2

                              b. cos
A
2

                           c. tan
A
2

                        d. quadrant of 
A
2

15.  Given cos A = 1
3

, 270°<A<360° in quadrant IV  find

      a. sin
A
2

                              b. cos
A
2

                                c. tan
A
2

                        d. quadrant of 
A
2

  

� 

0,360°[ )
    

� 

2cos x = 1     

� 

cos2 x − cos x = 0

� 

4sin2 x = 3     

� 

2cos2 x = 1

2cos2 x ≥ cos x     

� 

tan2 x = 1
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8(! ! ! ! ! ,(! !
!
!
!
!
!
!
!
!
!!!!!!!!$(! ! ! ! ! ! S(! !
!
!
!
!
!
!
!
!
!
!!!!!!!G(!! ! ! ! ! ! ! !2(! !
!
!
!
!
!
!
!
!
!!!!!!!/(!! ! ! ! ! ! !!#(! !

!
!
!
!
!
!
!
!
!

!!!!!!!4(!! ! ! ! ! ! !!' (!! !

!
! !

    

� 

2cos2 x + 7cos x + 3 = 0 sin3 x ≥ sin x

    

� 

cos2 x = 3sin2 x

� 

cos x =1− sin x

sin2x > cos x     

� 

cos2x = cos x

4 tan x − sec2 x = 0 tan x 2( ) = cot x 2( )

2sin x − 3cos x = 2 2xcos x +1= 0 −∞,∞( )
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!"#$%&'(N&*&F".M$,2&OH.$:;4&!1$-,2.46&P&*&5.-667"18 &
!

!?4&Q-7&"B&F$,46&*&+F+&-,=&++F&
!
C#!8.4/.%-;<!3.!2.0-#.5!%4!'-47.!14#8-:.#1.!4A!%-$0#82.6!E!%,0%!$6!3,.#!%34!%-$0#82.6!0-.!
.>01%2;!%,.!60/.(!^.!:6.5!6.7.-02!-:2.6!%4!'-47.!14#8-:.#1.?!!K#82.j I$5. jK#82.!DKIKF<!
K#82.jK#82.j I$5.!DKKIF<!I$5.jK#82.j I$5.!DIKIF!0#5!I$5.j I$5. j I$5.!DIIIF(!!C#!%-$84#4/.%-;<!3.!%0G.!$%!0!6%.'!
A:-%,.-(!f4-!$#6%0#1.<!$A!3.!G#43!%,.!702:.6!4A!%34!0#82.6!0#5!0!6$5.!4A!0!%-$0#82.<!3.!10#!6427.!%,0%!%-$0#82.!W!
%,0%!$6!3.!10#!A$#5!%,.!4%,.-!0#82.!0#5!%,.!4%,.-!6$5.6(!
!
^.!,07.!2.0-#.5!%4!6427.!-$8,%!%-$0#82.6!$#!+4'$1!&(&(!C#!%,$6!6.1%$4#!3.!2.0-#!,43!%4!6427.!-;<8A6)"(*8&,><)'!E!
%-$0#82.6!%,0%!7-",-( !,07.!0!-$8,%!0#82.(!
!
f$-6%<!2.%H6!6%0-%!3$%,!0!8.#.-02$N0%$4#!A4-!%,$6!6.1%$4#(!!K22!%-$0#82.6!3$22!,07.!)!'$.1.6!4A!$#A4-/0%$4#!E!&!0#82.6!
0#5!&!6$5.6(!!+,.!0#82.6!0-.!20B.2.5!3<!4<!0#5!B!0#5!%,.!6$5.6!0-.!4''46$%.!%,.!0#82.6!0#5!0-.!20B.2.5!&<!; <!0#5!. (!!!
!
T4%.!%,0%!-$8,%!0#82.!%-$84#4/.%-;!54.6#H%!,.2'!:6!,.-.(!+,.-.!$6!#4!-$8,%!0#82.<!%,:6!#4!,;'4%.#:6.(!!^.!#..5!
64/.%,$#8!.26.(!+,0%!64/.%,$#8!$6!1022.5!%,.!d03!4A!I$#.6(!
!

!!!!!!!!!

!
!?4&Q-7&"B&F$,46!

CA!34B"$6!0!%-$0#82.!3$%,!6$5.6!&:";<!0#5!. <!%,.#! !

!

+,.!d03!4A!I$#.6!$6!-.022;!%,-..!2036!$#!4#.?! <! !0#5! (!!C#!.01,!4#.<!%,.-.!

0-.![!70-$0B2.6(!!CA!;4:!G#43!&!4A!%,./<!;4:!10#!A$#5!%,.![%,(!!!
!
@>0/'2.!*F!E!KKI ! @>0/'2.!LF!j !KIK !

! ! ! ! !

!

!! ! ! !

!
X46%!34-G!$6!54#.!4#!%,.!1021:20%4-(!R4:-!S4B!$6!%4!6,43!3,0%!A4-/:206!;4:!0-.!:6$#8(!+4!1,.1G!0!'-4B2./<!
7.-$A;!%,0%!%,.!20-8.6%!0#82.!$6!4''46$%.!%,.!20-8.6%!6$5.!0#5!%,.!6/022.6%!0#82.!$6!4''46$%.!%,.!6/022.6%!6$5.(!

In both triangles, we drop a perpendicular h.
In both triangles we can then say:

sin A = h
b

  and  sinB = h
a

. So h = bsin A and h = asinB

It follows that asinB = bsin A and thus 
a

sin A
= b

sinB

    

� 

a
sin A

= b
sin B

= c
sinC

    

� 

a
sin A

= b
sin B     

� 

b
sin B

= c
sinC     

� 

a
sin A

= c
sinC

� 

A = 23°                         a = 14

B = 48°                        b = 26.63

C = 109°                   c = 33.88

� 

A = 72.4°                         a = 3.88 in

B = 68.9°                       b = 3.8 in

C = 38.7°                         c = 2.55 in

C = 180− 23− 48 = 109°

b = asinB
sin A

= 26.63 c = asinC
sin A

= 33.88

B = 180− 72.4− 38.7 = 68.9°

a = bsin A
sinB

= 3.88 c = bsinC
sinB

= 2.55
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!
`#.!4A!%,.!-:2.6!A4-!14#8-:.#1.!$6!,-( !I$5.!E!I$5. j !K#82.!DIIKF(!!R4:!/0;!,07.!34#5.-.5!3,;!#4%(!+,.!
'-4B2./!3$%,!IIK!$6!%,0%!3,$2.!L!6$5.6!0#5!0#!0#82.!/0;!$5.#%$A;!0!%-$0#82.<!$%!$6!'466$B2.!%,0%!%,.!%-$0#82.!/0;!
#4%!.>$6%!3$%,!%,0%!$#A4-/0%$4#(!`-!$%!$6!'466$B2.!%,0%!L!6$5.6!0#5!0#!0#82.!/0;!$5.#%$A;!%34!'466$B2.!%-$0#82.6(!!
d.%H6!.>0/$#.!%,.!IIK!6$%:0%$4#!/4-.!$#!5.'%,!0#5!A$#5!%,0%!$%!B-.0G6!:'!$#%4!)!'466$B2.!106.6(!f4-!022!)!106.6<!
3.!3$22!066:/.!%,0%!;4:!0-.!8$7.#!&<!; <!0#5!3(!D+,.!106.!#:/B.-!$6!$--.2.70#%!E!5$AA.-.#%!%.01,$#8!%4426!/0;!#4%!
20B.2!%,./!%,.!60/.(!^,0%!$6!$/'4-%0#%!$6!%,.!'466$B2.!#:/B.-!4A!%-$0#82.6F(!
!
&&&&&&&&&&&5-64&R& &&&&&&&&&&5-64&S& &&&&&&&&&&5-64&'&

! ! !
!
&&&&&&&&&&5-64&T& &&&&&&&&&&5-64&)& &&&&&&&&&&5-64&N&

!! ! !
!
Q.A4-.!3.!01%:022;!0%%./'%!%4!6427.!0!%-$0#82.!$#!%,.!IIK!106.<!3.!/:6%!5.1$5.!3,$1,!4A!%,.!)!106.6!0B47.!%,.!
'-4B2./!A4-/!$6(!C#!/46%!106.6<!0!6$/'2.!5-03$#8!10#!,.2'!:6!5.1$5.(!
!
@>0/'2.!&F! ! @>0/'2.![F!
!

! ! ! !

!
_-03$#8?! ! ! ! ! ! ! _-03$#8?!
! !

    

� 

A = 62°                        a = 5
B = ________              b = 15
C = ________              c = _________     

� 

A = 31°                        a = 22
B = ________              b = 9
C = ________              c = _________
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@>0/'2.!\F! ! ! ! ! ! ! @>0/'2.!)F!
!

! ! ! ! !

!
_-03$#8?! ! ! ! ! ! ! _-03$#8?!
!
!
!
!
!
!
!
!
@>0/'2.!]F! ! ! ! ! ! ! @>0/'2.!MF! ! ! ! !
! !

! ! ! !

!
_-03$#8?! ! ! ! ! ! ! _-03$#8?!
!
!
!
!
!
!
!
!

!
@>0/'2.!VF! ! ! ! ! ! ! @>0/'2.!*bF! ! ! ! !
!

!

! ! ! ! !

! !
_-03$#8?! ! ! ! ! ! ! _-03$#8?!
!
!
! !

    

� 

A = 99°                        a = 9.2
B = ________              b = 5.5
C = ________              c = _________     

� 

A = 125°                       a = 16
B = ________              b = 30
C = ________              c = _________

    

� 

A = 30°                        a = 7
B = ________              b = 14
C = ________              c = _________     

� 

A = 25°                        a = 11
B = ________              b = 14
C = ________              c = _________

    

� 

A = 38°                        a = 12.9
B = ________              b = 21
C = ________              c = _________     

� 

A = 38°                        a = 13
B = ________              b = 21
C = ________              c = _________
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I%.'![?!P:$1G2;!7.-$A;!;4:-!0#63.-!B;!1,.1G$#8!%4!6..!%,.!20-8.6%!6$5.!$6!4''46$%.!!
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d.%H6!54!%34!'-4B2./6!%,0%!3.!.>0/$#.5!B.A4-.(!

    

� 

a sin B = bsin A
    

� 

sin B = bsin A
a

    

� 

sin B

Assuming A < 90° and a < b...

If sinB = bsin A
a

>1,  the triangle is impossible.        If sinB = bsin A
a

<1,  there are two triangles possible.

This is case 4.                                                             This is case 6, sometimes called the ambiguous case.

A = 38°                        a = 12.9
B = ________              b = 21
C = ________              c = _________

A = 38°                        a = 13
B = ________              b = 21
C = ________              c = _________

    

� 

A = 125°

    

� 

B = sin−1 bsin A
a

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

    

� 

A + B + C = 180° so C = 180°− A− B

    

� 

a
sin A

= c
sinC

 so c = a sinC
sin A
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!!!!!B(!f$#5!B!B;!:6$#8!%,.!A01%!%,0%! !

!!!!!1(!f$#5!B$8!. !B;!:6$#8!%,.!A01%!%,0%! !

&(!!I427.! !B;!:6$#8!%,.!'-41.5:-.!B.243(!
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A = 31°                        a = 22
B = ________              b = 9
C = ________              c = _________

A = 99°                        a = 9.2
B = ________              b = 5.5
C = ________              c = _________

A = ________              a = 19
B = 160°                       b = 28
C = ________              c = _________

A = ________              a = 1 ft 10 in
B = ________              b = _________
C = 47°1 ′3                    c = 2 ft 2 in

    

� 

A < 90° and a < b

    

� 

if sin B = bsin A
a

> 1,  the triangle is impossible

    

� 

if sin B = bsin A
a

< 1,  there are two triangles possible.

  

� 

ΔABC   

� 

ΔA ′ B C
  

� 

ΔABC

    

� 

B = sin−1 bsin A
a

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟ 

    

� 

C = 180°− A− B

    

� 

c = a sinC
sin A

  

� 

ΔA ′ B C
  

� 

ΔB ′ B C   

� 

ΔB ′ B C
  

� 

ΔA ′ B C     

� 

∠A ′ B C = 180°−∠B ′ B C
    

� 

C = 180°− A− ′ B 

    

� 

c = a sinC
sin A
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T4%$1.!%,0%!2$G.!%,.!d03!4A!I$#.6<!%,.!d03!4A!e46$#.6!$6!-.022;!%,-..!2036(!C#!IKI!'-4B2./6<!;4:!0230;6!:6.!%,.!
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A = 38°                        a = 13
B = ________              b = 21
C = ________              c = _________

A = 25°                        a = 11
B = ________              b = 14
C = ________              c = _________

A = 38°                        a = 13
B = ________              b = 21
C = ________              c = _________

A = 25°                        a = 11
B = ________              b = 14
C = ________              c = _________

    

� 

A = 68°                  a = _________
B = ________        b = 8
C = ________        c = 5     

� 

A = ________        a = 4
B = ________        b = 7
C = ________        c = 9

y2 + h2 = a2

a2 = y2 + c − x( )2

a2 = bsin A( )2
+ c − bcos A( )2

a2 = b2 sin2 A+ c2 − 2bccos A+ b2 cos2 A

a2 = c2 − 2bccos A+ b2 sin2 A+ cos2 A( )
a2 = b2 + c2 − 2bccos A or 

b2 = a2 + c2 − 2accosB or 

c2 = a2 + b2 − 2abcosC
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I%.'!*F!R4:!10#!:6.!0#;!4A!%,.!&!d036!4A!e46$#.6<!=43.7.-<!%4!074$5!0!'4%.#%$02!'-4B2./<!
:6.!%,.!d03!4A!e46$#.6!%4!A$#5!%,.!20-8.6%!0#82.(!CA!&"$6!%,.!20-8.6%!6$5.<"!:6.!

!3,$1,!022436!;4:!%4!60;!%,0%! (!

e021:20%.!%,.!702:.!4A!%,.!-$8,%!6$5.!4A!%,$6!.9:0%$4#!4#!;4:-!1021:20%4-!0#5!%0G.!
%,.!$#7.-6.!146$#.!4A!%,0%!0#63.-!%4!A$#5!3$"

I%.'!LF!!T43!%,0%!3.!,07.!0!14/'2.%.!A0/$2;<!3.!#43!63$%1,!%4!%,.!d03!4A!I$#.6(!!`#2;!
:6.!%,.!d03!4A!e46$#.6!4#1.!$#!0!'-4B2./(&I4<!:6.!%,.!d03!4A!I$#.6!3$%,!;4:-!
14/'2.%.!A0/$2;!0#5!0#;!4%,.-!,02A!A0/$2;(!&

I%.'!&F!!R4:!,07.!%34!0#82.6(!f$#5!%,.!4%,.-!0#82.!B;!6:B%-01%$#8!%,.!6:/!4A!;4:-!%34!
G#43#!0#82.6!A-4/! !

I%.'![F!K6!B.A4-.<!7.-$A;!;4:-!0#63.-6!B;!1,.1G$#8!%,0%!%,.!20-8.6%!0#82.!$6!4''46$%.!%,.!!
!!!!!!!!!!!!!20-8.6%!6$5.!0#5!%,.!6/022.6%!0#82.!$6!4''46$%.!%,.!6/022.6%!6$5.(!
T4%.?!I$#1.!;4:!/:6%!:6.!%,.!702:.!;4:!A4:#5!%4!A$#5!4%,.-!702:.6<!$%!$6!-.14//.#5.5!;4:!
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� 

a2 = b2 + c2 − 2bccos A
    

� 

a = b2 + c2 − 2bccos A

  

� 

180°.

A = 68¡                  a = _________

B = ________       b = 8

C = ________       c = 5

A= ________       a = 6

B =14.3¡                b= _________

C = ________       c = 25

    

� 

a2 = b2 + c2 ! 2bccosA
    

� 

cos A=
b2 + c2 ! a2

2bc

180¡.
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!
!
+,$6!A4-/:20!34-G6!3,.#!;4:!,07.!%34!6$5.6!0#5!%,.!$#12:5.5!0#82.!DIKIF(!!Q:%!A-.9:.#%2;!;4:!,07.!%,-..!
6$5.6!4A!0!%-$0#82.!0#5!3$6,!%4!5.%.-/$#.!%,.!0-.0(!!C#!%,0%!106.<!3.!,07.!0#4%,.-!A4-/:20!%,0%!3$22!5.%.-/$#.!%,.!
0-.0!4A!%,0%!%-$0#82.(!C%!$6!1022.5!=.-4#H6!D'-4#4:#1.5!=.-4H6F!A4-/:20(!
!

!

!
!
!
!
f$#5!%,.!0-.06!4A!%,.!A42243$#8!%-$0#82.6?!
!

A = ________       a = 7

B = ________       b = 9

C = ________       c =12

A= ________       a = 6000

B = ________       b= 4000

C = ________       c = 5000

  

� 

Area =  
1
2

base( ) height( )

                                      HeronÕs Formula

If ! ABC has sides a,b, and c, the area of the triangle is given by

Area = s s" a( ) s" b( ) s" c( ) where s=
a+ b+ c

2

    

� 

Area =  
1
2

base( ) height( )

Area =  
1
2

cbsinA

So we say Area =  
1
2

bcsinA

Similarly, Area =  
1
2

acsinB

Similarly, Area =  
1
2

absinC
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! !

    

� 

A= 68¡                  a = _________
B = ________        b = 8
C = ________        c = 5     

� 

A= ________       a = 6

B =14.3¡                b = _________

C = ________       c = 25

    

� 

A= ________       a = 7

B = ________       b = 9

C = ________       c =12     

� 

A= ________       a = 6000

B = ________       b = 4000

C = ________       c = 5000

A= 31¡                        a = 22

B = ________             b= 9

C = ________             c = _________

A= 25¡                        a =11

B = ________             b=14

C = ________             c = _________
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T43!%,0%!3.!10#!6427.!4B2$9:.!%-$0#82.6!0#5!A$#5!%,.$-!0-.0<!3.!%:-#!%4!0''2$10%$4#6!4A!%,.6.!%4'$16(!^,.#!
6427$#8!0''2$10%$4#6<!0230;6!A42243$#8!%,.6.!'-41.5:-.6(!
!

*F!!_-03!0!'$1%:-.!5.61-$B$#8!%,.!6$%:0%$4#(!!
LF!!d0B.2!%,.!'$1%:-.!3$%,!70-$0B2.6!0#5!B.!6:-.!;4:!:6.!%,.6.!70-$0B2.6!$#!;4:-!

642:%$4#(!
&F!!C5.#%$A;!3,.%,.-!%,.!-.6:2%$#8!%-$0#82.!$6!0#!KIK<!KKI<!4-!IIK!6$%:0%$4#!-.9:$-$#8!

%,.!d03!4A!I$#.6!4-!0#!IKI!4-!III!-.9:$-$#8!%,.!d03!4A!e46$#.6(!I4/.%$/.6!;4:!
3$22!,07.!%4!:6.!%,.6.!2036!A$-6%!0#5!%,.#!:6.!-$8,%!0#82.!%-$84#4/.%-;(!

[F!CA!0#!0-.0!$6!-.9:$-.5!5.1$5.!3,.%,.-!%,.!IKI!A4-/:20! !$6!

#..5.5!4-!=.-4#H6!A4-/:20!3,.-.!III!$6!-.9:$-.5(!! !
\F!K230;6!-././B.-!%4!0#63.-!%,.!9:.6%$4#D6F!06G.5(!
)F!K230;6!-././B.-!%4!6:''2;!'-4'.-!:#$%6!%4!%,.!0#63.-D6F(!e$-12.!%,.!0#63.-D6F(!

!
!L]F!!K!%-..!2.0#6! !%4!%,.!7.-%$102(!K%!0!'4$#%![b!A..%!A-4/!%,.!%-..!D4#!%,.!6$5.!1246.6%!%4!%,.!2.0#F<!%,.!0#82.!

4A!.2.70%$4#!%4!%,.!%4'!4A!%,.!%-..!$6!(!f$#5!%,.!,.$8,%!4A!%,.!%-..(!
!
!
!
!!!!!
!
!
!
!

LMF!+34!/0-G.-6!3!0#5!4!0-.!4#!%,.!60/.!6$5.!4A!0!-$7.-!0-.!\M!A..%!0'0-%(!K!%,$-5!/0-G.-!$6!2410%.5!01-466!
%,.!-$7.-!0%!'4$#%!B(!K!6:-7.;4-!5.%.-/$#.6!%,0%! (!!

!
! 0F!^,0%!$6!%,.!5$6%0#1.!B.%3..#!'4$#%6!3!0#5!Bc"""""BF!^,0%!$6!%,.!5$6%0#1.!01-466!%,.!-$7.-c!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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!

!
!
!
!

LVF!!K!,4%!0$-!B02244#!$6!,47.-$#8!47.-!g022.;!f4-8.(!!J.-64#!3!7$.36!
%,.!B02244#!0%!0#!0#82.!4A!.2.70%$4#!4A!!3,$2.!'.-64#!4!7$.36!%,.!
B02244#!0%!0#!0#82.!4A!.2.70%$4#!4A!(!CA!3!0#5!4!0-.![bbb!A..%!
0'0-%<!A$#5!%,.!,.$8,%!4A!%,.!B02244#(!

!
!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!
!
!
!

    

� 

Area=
1
2

bcsinA
!  

" 
# 

$ 

% 
& 

  

� 

7¡
  

� 

24¡

    

� 

! CAB= 68¡ and ! ABC= 52¡ 

  

� 

25¡
  

� 

40¡
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&bF!_4!%,.!'-4B2./!0B47.!3$%,!%,.!60/.!0#82.6!0#5!5$6%0#1.6!B:%!066:/.!%,0%!
%,.!'.4'2.!0-.!#43!4#!%,.!60/.!6$5.!4A!%,.!B02244#!06!6..#!$#!%,.!
0114/'0#;$#8!'$1%:-.(!!!

!
!!!!!!!!!!!!!!!!!!!!!!!!!!
!
!
!
!
!
!
!
!
!

&*F!!+34!%4-#054!6'4%%.-6!0-.!4#!0!-405!-:##$#8!.06%j3.6%!0#5!0-.!L\!/$2.6!0'0-%(!+,.!3.6%!/0#!6'4%6!0!
%4-#054!0%!B.0-$#8! !0#5!%,.!.06%!/0#!6'4%6!%,.!60/.!%4-#054!4#!0!B.0-$#8!4A!(!=43!A0-!
$6!%,.!%4-#054!A-4/!.01,!/0#!0#5!,43!A0-!$6!%,.!%4-#054!A-4/!%,.!-405c!

!
!
!
!
!
!
!
!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
!
!
!
!
!
!

&LF!!K!6/022!6,$'!%-07.26!A-4/!0!2$8,%,4:6.!3,46.!2$8,%!4#2;!6,$#.6!.06%!4#!0!B.0-$#8!4A!!0!5$6%0#1.!
4A!M!/$2.6(!C%!%,.#!/0G.6!0!%:-#!%4!%,.!-$8,%!0#5!%-07.26!A4-!\!/$2.6!0#5!A$#56!$%6.2A!5$-.1%2;!$#!%,.!B.0/!
4A!%,.!2$8,%,4:6.H6!2$8,%(!!=43!A0-!A-4/!%,.!2$8,%,4:6.!$6!%,.!6,$'c!

!
!
!

    

� 

N37°E     

� 

N56¡W

    

� 

N70¡E
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&&F!`#!0!-.8:20%$4#!B06.B022!A$.25<!%,.!A4:-!B06.6!A4-/!0!69:0-.!3,46.!6$5.6!0-.!Vb!A..%!24#8(!+,.!1.#%.-!4A!
%,.!'$%1,$#8!/4:#5!$6!)b()!A..%!A-4/!,4/.!'20%.(!=43!A0-!$6!%,.!/4:#5!A-4/!A$-6%!B06.c!

!
!

!
!
!
!
!
!
!
!

&[F!!+4!5.%.-/$#.!%,.!5$6%0#1.!01-466!0!20G."34<!0!6:-7.;4-!84.6!%4!'4$#%!B"3,.-.!,.!10#!/.06:-.!%,.!
5$6%0#1.!A-4/!B!%4!3"0#5!A-4/"B!%4!4"06!3.22!06!%,.!0#82.! (!!CA!3B"!$6!&*[!A..%!0#5!4B"!$6!M)\!A..%!
0#5! <!A$#5!%,.!5$6%0#1.!34!01-466!%,.!20G.(!

!
!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
!
!
!
!
!
!

&\F!!+,.!Q.-/:50!+-$0#82.!$6!0#!0-.0!3,.-.!6,$'6!-.'4-%.52;!5$60''.0-!3$%,!-.8:20-$%;(!!C%!$6!0!%-$0#8:20-!0-.0!
B.%3..#!X$0/$<!Q.-/:50<!0#5!I0#!k:0#<!J:.-%4!O$14(!!CA!Q.-/:50!$6!*<b&\!/$2.6!A-4/!X$0/$!4#!
,.05$#8! !0#5!I0#!k:0#!$6!*<b&&!/$2.6!A-4/!X$0/$!4#!,.05$#8! <!A$#5!%,.!'.-$/.%.-!0#5!
0-.0!4A!%,.!Q.-/:50!+-$0#82.!D$8#4-$#8!%,.!1:-70%:-.!4A!%,.!.0-%,F(!

!
!
!
!
!
!
!
!

!
&)F!e$-1:20-!%-01%6!4A!20#5!3$%,!5$0/.%.-6!Vbb!/.%.-6<!]bb!/.%.-6!0#5!)bb!/.%.-6!0-.!%0#8.#%!%4!.01,!4%,.-!

.>%.-#022;(!+,.-.!0-.!,4:6.6!5$-.1%2;!$#!%,.!1.#%.-!4A!.01,!1$-12.(!^,0%!0-.!%,.!0#82.6!4A!%,.!%-$0#82.!
14##.1%$#8!%,.!,4:6.6!0#5!3,0%!$6!%,.!0-.0!4A!%,0%!%-$0#82.c!

!
!

  

� 

ACB
! ACB = 68¡ "4

64.09¡ 119.27¡
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!1$-,2;.-0$", !
!
+-$0#8:20%$4#!$6!%,.!'-41.66!4A!5.%.-/$#$#8!%,.!2410%$4#!4A!0!'4$#%!B;!A4-/$#8!%-$0#82.6!%4!%,.!'4$#%!A-4/!G#43#!
'4$#%6(!!=.-.!0-.!L!'-4B2./6!A-4/!%4'$1!&(&!3,$1,!3.!10#!#43!54!$#!0!/:1,!.06$.-!30;( !

!
!
&]F!!!J42$1.!30#%!%4!5.%.-/$#.!%,.!'46$%$4#!4A!0!6:6'.1%.5!5-:8!5.02.-(!!+,.;!3$22!:6.!%-$0#8:20%$4#!3$%,!%34!

1.22!%43.-6!*b!/$2.6!0'0-%!4#!0#!.06%j3.6%!2$#.(!"6$#8!,$6!1.22!',4#.!6$8#02<!%,.;!5.%.-/$#.!%,0%!,$6!
2410%$4#!$6!4#!,.05$#8!!A-4/!1.22!%43.-!K!0#5!,.05$#8! !A-4/!1.22!%43.-!Q(!!=43!A0-!$6!%,.!
5-:8!5.02.-!A-4/!%43.-!Kc!

!
!
!
!!!!
!
!
!
!
!

!
!
!

!
!!&MF!I14%%!$6!,$G$#8!024#.!0#5!8.%6!,:-%(!d:1G$2;<!,.!,06!0!mJI!5.7$1.!%,0%!$6!14#6%0#%2;!':%%$#8!4:%!0!6$8#02(!

O0#8.-!6%0%$4#!Q!$6!Lb!/$2.6!030;!A-4/!-0#8.-!6%0%$4#!K!0#5!$6!4#!,.05$#8!(!f-4/!6%0%$4#!K<!
I14%%H6!mJI!5.7$1.!$6!2410%.5!024#8!,.05$#8! (!f-4/!6%0%$4#!Q<!%,.!mJI!5.7$1.!$6!2410%.5!024#8!
,.05$#8 (!=43!1246.!$6!%,.!#.0-.6%!-0#8.-!6%0%$4#!%4!I14%%c!

!
!!!!!!!!!!!!!
!

!
!

!

& &

12° 305¡

143¡
164¡

277¡



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

!"#$%&'(N&*&F".M$,2&OH.$:;4&!1$-,2.46&*&J"34 7"18 &
!
*(!!I427.!.01,!4A!%,.!A42243$#8!%-$0#82.6(!!&!5.1$/02!'201.6!0#5!5.1$/02!5.8-..6!:#2.66!_XI!8$7.#(!
!

! 0(! ! !!!!!!!B(! !

!
!
!
!
!
!
!

! 1(! ! !!!!!!!5(! !

!
!
!
!
!
!
!
!

! .(! ! !!!!!!A(! !

!
!
!
!
!
!
!
L(!!_.%.-/$#.!,43!/0#;!%-$0#82.6!0-.!'466$B2.(!_4!#4%!01%:022;!6427.!%,.!%-$0#82.6(!
!

! 0(! ! !!!!!B(! !

!
_-03$#8?! ! ! !! ! ! !_-03$#8?!!

!
! !

A = 62¡                         a = _________

B = 78¡                         b =11

C = ________             c = _________

A= _______                   a =19.4

B = 72.4¡                         b= _________

C = 38.7¡                         c = _________

A=19.2¡                        a = _________

B = ________                b= _________

C = 8.7¡                          c =12.4

A=122.5¡                    a = _________

B = 38.2¡                      b= _________

C = ________             c = 2.3 ft

A=19¡1 !5                        a =1.01

B = ________                b= _________

C = 56¡4 !8                       c = _________

A= _______                    a = _________

B = 82¡4 !9                          b= 3.84 mm

C = 72¡3 !9                          c = _________

    

� 

A=152¡                      a = 42

B = ________             b = 55

C = ________             c = _________     

� 

A= 31¡                        a = 6

B = ________             b = 4.5

C = ________             c = _________



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

!!!!!!1(! !! !!!!!!!!!!!5(! !

!
_-03$#8?! ! ! !! ! ! !_-03$#8?!!

!
!
!
!

!

!!!!!!.(! !! !!!!!!!!!A(! !

!
_-03$#8?! ! ! !! ! ! !_-03$#8?!!

!
!
!
!
!
!
!

!

!!!!!8(! ! ! !!!!!!!!!!!,(! !

!
!!!!!_-03$#8?! ! ! ! ! ! !_-03$#8?!

!
!
!
!
!
!
!

!

!!!!!!$(! ! ! ! S(! !

!
!!!!_-03$#8?! ! ! ! ! ! !_-03$#8?!

!
!
! !

    

� 

A=151¡                       a =125

B = ________             b = 79

C = ________             c = _________     

� 

A= 68¡                        a =12

B = ________             b = 55

C = ________             c = _________

    

� 

A= 27¡                        a =12

B = ________             b =17

C = ________             c = _________     

� 

A= 58¡                        a = 25

B = ________             b = 30

C = ________             c = _________

    

� 

A= ________             a = 40

B =122¡                       b = 38

C = ________             c = _________     

� 

A= ________             a = _________

B =142¡                       b =19

C = ________             c = 6

    

� 

A= ________       a = _________

B = ________       b = 6

C = 36¡1 ! 2              c =16     

� 

A= ________       a = _________

B = ________       b = 50

C = 26¡4 ! 9              c = 38



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

&(!!+,.6.!0-.!64/.!4A!%,.!60/.!'-4B2./6!$#!6.1%$4#!L!0B47.!E%,46.!%,0%!,07.!*!4-!L!642:%$4#6(!I427.!%,./(!CA!
%,.;!,07.!%34!642:%$4#6<!;4:!3$22!#..5!%4!/0G.!0#4%,.-!1,0-%(!

!

! ! 0(! ! !!!!!!!!B(! !

!
!
!
!
!
!
!
!
!
!

!

1(! ! !!!!!!!!5(! !

!
!
!
!
!
!
!
!
!
!
!

.(! ! ! !!!!!!A(! !

!
!!!!!!!!!!!!!!!!!
!
!
!!!!!!!
! !

A = 31¡                        a = 6

B = ________             b = 4.5

C = ________             c = _________

A=151¡                       a =125

B = ________             b= 79

C = ________             c = _________

A= ________             a = _________

B =142¡                       b=19

C = ________             c = 6

A= ________       a = _________

B = ________       b= 6

C = 36¡1 !2              c =16

A= 27¡                        a =12

B = ________             b=17

C = ________             c = _________

A= ________       a = _________

B = ________       b=14 feet

C =101¡1 !4            c = 5 yards



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

! 8(! ! ! !!!!!!!,(! !

!
!
!
!
!
!
!
!
!
!
!
[(!!I427.!%,.!A42243$#8!%-$0#82.6!:6$#8!%,.!d03!4A!e46$#.6!D0#5!%,.#!%,.!203!4A!I$#.6F(!
!

! 0(! ! ! !!!!!!!!!B(! !

!
!
!
!
!
!
!
!

! 1(! ! ! ! ! !!!!!!!!5(! !

!
!
!
!
!
!
!
!

! .(! ! ! ! !!!!!!!!A(! !

! !!
! !

A= ________       a = _________

B = ________       b= 50

C = 26¡4 !9              c = 38     

� 

A= 58¡                        a = 25

B = ________             b = 30

C = ________             c = _________

A= ________              a = 22

B = 42¡                         b= _________

C = ________             c =16

A= ________        a = 99

B = ________        b= 41

C =123¡                  c = ________

A= ________       a = 28

B = ________       b= 42

C = ________       c = 55

A= ________       a =1 yard

B = ________       b= 2 feet

C = ________       c =14 inches

A= ________       a = 4500 mm

B = ________       b= 5000 mm

C = ________       c = 4000 mm     

� 

A= ________       a = 7

B = ________       b = 5

C = ________       c = 20



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

\(!!f$#5!%,.!0-.06!4A!%,.!A42243$#8!%-$0#82.6(!
!
!

! 0(! ! ! !!!!!!!!B(! !

!
!
!
!
!
!
! !!!!K-.0!h! ! ! !!!!! ! !!!!!!!!!!!!!!!!!!!!!!!!K-.0!h!!
!

! 1(! ! ! ! ! !!!!!5(! !

!
!
!
!
!
! !!!!K-.0!h! ! ! !!!!! ! !!!!!!!!!!!!!!!!!!!!!K-.0!h!!
!

! .(! ! ! ! !!!!!!A(! !

!
!
!
!
!
! !!!!K-.0!h! ! ! !!!!! ! !!!!!!!!!!!!!!!!!!!!!K-.0!h!!
!

! 8(! ! ! !!!!!!,(! !

!
!
!
!
!
!
!
!
!
! !!!!K-.0!h! ! ! !!!!! ! !!!!!!!!!!!!!!!!!!!!!K-.0!h!!
! !

    

� 

A= ________              a = 22

B = 42¡                         b = _________

C = ________             c =16     

� 

A= ________        a = 99

B = ________        b = 41

C =123¡                  c = ________

    

� 

A= ________       a = 28

B = ________       b = 42

C = ________       c = 55     

� 

A= ________       a =1 yard

B = ________       b = 2 feet

C = ________       c =14 inches

    

� 

A= ________       a = 4500 mm

B = ________       b = 5000 mm

C = ________       c = 4000 mm     

� 

A= ________       a = 7

B = ________       b = 5

C = ________       c = 20

A=151¡                       a =125

B =                               b= 79

C =               c = _________     

� 

A= 58¡                        a = 25

B = ________             b = 30

C = ________             c = _________
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)(!I427.!.01,!4A!%,.!'-4B2./6!B;!/0G$#8!0!5$08-0/!0#5!6,43$#8!022!#.1.660-;!34-G(!
!

0(!!+34!-4056!$#%.-6.1%!0%!0#!0#82.!4A!!3$%,!0!A$.25!$#!B.%3..#(!K!8$-2!$6!302G$#8!4#!4#.!4A!%,.!-4056!*(\!
/$2.6!A-4/!%,.$-!$#%.-6.1%$4#(!=.-!,4:6.!2$.6!b(M\!/$2.6!A-4/!%,.!$#%.-6.1%$4#!024#8!%,.!4%,.-!-405(!CA!6,.!
1:%6!01-466!%,.!A$.25!%4!,.-!,4:6.<!,43!/:1,!302G$#8!/$2.08.!3$22!6,.!607.c!

!
!
!
!
!
!
!

!
B(!!i:-%!30#%6!%4!60$2!,$6!B40%!A-4/!0!/0-$#0!%4!0#!$620#5!*\!/$2.6!.06%!4A!%,.!/0-$#0(!K24#8!%,.!14:-6.<!%,.-.!

0-.!6.7.-02!6/022!$620#56!%,.;!/:6%!074$5(!!=.!60$26!A$-6%!4#!0!,.05$#8!4A!!0#5!%,.#!4#!0!,.05$#8!4A!
!D-././B.-!%,0%!,.05$#86!0#82.!/.06:-.6!-4%0%.5!1241G3$6.!A-4/!%,.!#4-%,F(!^,0%!$6!%,.!%4%02!

5$6%0#1.!,.!%-07.26!B.A4-.!-.01,$#8!%,.!$620#5c!
!!!!!!!
!
!
!
!!!!!!!!!!
!
!
!
1(!K!3.0%,.-!B02244#!$6!6$8,%.5!A-4/!%34!'4$#%6!4#!2.7.2!8-4:#5(!f-4/!'4$#%!3<!%,.!0#82.!4A!.2.70%$4#!$6!!

0#5!A-4/!'4$#%!4!%,.!0#82.!4A!.2.70%$4#!$6!(!!!3!0#5!4"0-.!M([!/$2.6!0'0-%(""f$#5!%,.!,.$8,%!4A!%,.!
B02244#!$A!0F!3!0#5!4"0-.!4#!4''46$%.!6$5.6!4A!%,.!B02244#!0#5!BF!3!0#5!4!0-.!4#!%,.!60/.!6$5.6!4A!%,.!
B02244#(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!
!
!
!
!
!
!
5(!!K!842A.-!%0G.6!%34!':%%6!%4!8.%!%,.!B022!$#%4!%,.!,42.(!+,.!A$-6%!':%%!-4226!%,.!B022!*b!A..%<!&!$#1,.6!$#!%,.!

#4-%,3.6%!5$-.1%$4#!0#5!%,.!6.14#5!':%%!6.#56!%,.!B022!5:.!#4-%,!&!A..%!)!$#1,.6!$#%4!%,.!,42.(!=43!A0-!
306!%,.!B022!4-$8$#022;!A-4/!%,.!,42.c!

!
!
!
!

!
!

  

� 

52.7¡

  

� 

70¡
  

� 

120¡
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