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sin sin sin

a b c

α β γ
= =

β 

α 

γ 

b c 
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Given :  R, α, β 

Find :  Ra, Rb 

sin sin sin

a b c

α β γ
= =

Solution :  

180 180

sin sin
Then

sin

sin

sin sin

sin

sin

o oα β      or     α β

α
     

a c

c α
a

β

b c

c β
b

γ γ

γ

γ
γ

γ

+ + = = − −

=

=

=

=

R 

Rb 

Ra 

α 
β 

β 

α 
γ 

b c 

a 

a 

b 
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Given :  Ra, Rb, γ  

Find :  R 

2 2c = a  + b  - 2 a b cos γ

Solution :  

 Then 

2 2R = a  + b  - 2 a b cos γ

R 

Rb 

Ra 

α 
β 

β 

α 
γ 

b c 

a 

a 

b 
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AC
F

AB
F

o30

o60
o45

o45

AC
F

600=F

AB
F

sin sin sin

a b c

α β γ
= =

 5	G!2.1 )"!���( 

Given: 

Find:  
θ

β

N 600 F,45 ,30θ 00 === β

ACAB   F,F

'�: 
	% R���� >�-	A +�	H
�� 	� 

030
045

045 006

ABF

ACF

F
0 0

AB
AB0 0 0 0

AB

F F sin60 sin60
   or  F F 600N

sin60 sin45 sin45 sin45

F 735 N

= = =

=

 5	G!2.1 )"!���( 

0 0

AC
AC0 0 0 0

AB

F F sin75 sin75
   or  F F 600N

sin75 sin45 sin45 sin45

F 820 N

= = =

=
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"&��? /���O  )  0 90  <  ϕ  <  0 0 ( ϕ ��� �� �\F  AB � AC ��  
>	�3 ���	�� "8 ����- /#)� 400 lb �� "H�4! "� +?��-�600 lb  "�  
$�O U	� � .��� �� �	
��� B "�  A"
@�� �@	�. ���g�% ����- ��  

�	
��� AC �� ���	��. B�) ���8 θ = 300. 
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AC

AB

AB
F

AC
F 600=

AB
F

400=F

AC
F

θcos  2      
22

ABABAC FFFFF −+=

FF
AC

φθ sinsin
=
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AC AB AB

2 2 0

AC

AC

F F F -2(F)(F )cos (θ)

F (400) (600) -2(400)(600)cos(30 )

F 323 lb

= +

= +

=

Given: 

Find:  

0

ABF 400 lb, F 600 lb,  θ 30= = =

'�: 
	% R����8 >�-	A ?� +�	H
�� 	� 

 
 
 

	% R���� >�-	A ?� +�	H
�� 	� 

ACF

ABF

400 lb 

θ

φ

φ  ,FAC

 5	G!2.2 )"!���( 
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0AC

AC

0

F F F 400
   or  sin(φ) sin(θ) sin(30 )

sin(θ) sin(φ) F 323

38.3ϕ

= = =

=

���� "� ":��� �� ��N-? ��:� +�@ .��. ��� >?� ���600N  �� �	
��� �� ! y 
M�@	� ���#! �	%���-FA  � FB �� "8 �� �% �& ?� 	%��N-? �,� ���8 /! � ���g�% 
"&��? θ ����- FB �� >	�3 ���	�� "8 ���#! FB �����! �@	�. FA �� "&��? 300 ?� 
�� ! y .�� "=-	�g�% �� '=@ h&	�- +��� +�@ .��. 
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WF
R

=

A
F

o30=α

B
F

βW

( )θαβ

αβ

+−=

=

o

B
FW

180

sinsin

 5	G!2.3 )"!���( 

Given: 

Find:  

0α β θ 180+ + =

030α N, 600W ==

Solution: 

BF

AF

W = 600 N 

θ

030α =

A BF , F  , θ

β

( )0180 θβ α= − +

?� "���% �&���: 
	& 
	� +�	H
�� ?� >�-	A 	% R���� 
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B
B

F W sinα
   or   F W

sinα sinβ sinβ
= =
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[ ]
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[ ] ( )

B 0

-1

B

d d sinα d sinα
F W W 0

dθ dθ sinβ dθ sin 180 α θ

d d
F Wsinα sin α θ 0

dθ dθ

  
 = = =  − +    

 = + = 

BF

AF
W = 600 N 

θ

030α =

β

( )

( )

0

B 0

B

0

A 0

B

sinα sin30
F W W .5 600 N

sinβ sin90

F 300 N

sin sin60
F W W .667 600 N

sinβ sin90

F 400.2 N

θ

= = =

=

= = =

=
٢٥/٢۵ 

( ) ( ) ( )

( )
( )

( )

2

2

0

0 0 0

dθ
1 sin α θ cos α θ 0

dθ

cos α θ
0

sin α θ

cos α θ 0   implies that α θ 90   and

90 30 60θ

−− + + =

+
=

+

+ = + =

= − =
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