
MEEG 2013  Quiz #5.m27 
 

The crank AB rotates with a 
constant angular velocity 

 and the 
slider D moves in a circular 
groove. Determine the angu-
lar velocity 

2 rad/s AB =ω

BDω  of link BD 
and the velocity  of slider 
D when it moves downward 
and crosses the line AO.  
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The constraint condition is AB BD DO AO+ + = . We write 
 

           1 1 2 2 3 31( cos sin ) 2(cos sin ) 3(cos sin ) 4θ θ θ θ θ θ− + + + + − =i j i j i j i  1 
                       1 2 3cos 2cos 3cos 4θ θ θ− + + =  (1) 1 

 

                                         1 2 3sin 2sin 3sin 0θ θ θ+ − =  (2) 1 
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1 2 3

1 1 1
2 2 2(1 ) 2 (1 ) 3(1 ) 4θ θ θ− − + − + − =2  (1′ ) 1 

                                                 1 2 32 3 0θ θ θ+ − =  (2′ ) 1 
 

                                                2 2 2
1 2 32 3θ θ θ 0− − =  (1′′ ) 

                                                   3 1
1
3 ( 2 2)θ θ θ= +  (2′′ ) 

(2 10.2 1 6 )θ θ= − ±           ( )2 10.2 1 6θ θ= − ±           3 1
1
3 ( 2 2)θ θ θ= +  

Since   and  2 rad/s AB =ω 2θ  must be negative, we write    and 1 2 rad/sθ = −

2 0.5798 rad/sθ = − , , 3 1.0532 rad/sθ = − 3 3.1596 m/sD ODθ= = −v . Thus,  
0.580 rad/s BD =ω   2        3.16 m/s D = ↓v   2 


