
2-25. The motor is hoisting a block with a constant acceleration of 22 m/sa = . The uniform beam 

has a normal distributed mass 2(50,5 ) kgBm N  and the length is 2 mL = . If the mass of the 

block is 2(20,2 ) kgAm N , determine the components of reaction at the fixed support. Assume 

the size and mass of the pulley is negligible. Am  and Bm  are independent. 

 

 
Block: 

( ) :y A y A AF m a T m g m a+ ↑ Σ = − =  

( )AT m a g= +   

Beam: 

( ) 0 : 0x xF O T+ → Σ = − + =  

( )x AO T m a g= = +   

( ) 20(2 9.81) 236.2 N
x AO m a gm m= + = + =  

( ) 2(2 9.81) 23.62 N
x AO m a gσ σ= + = + =  

( ) 0 : 0y y BF O m g T+ ↑ Σ = − − =   

( )y B AO m g m a g= + +   



( ) 50(9.81) 20(2 9.81) 726.7 N
y B AO m mg a gm m m= + + = + + =  

( ) ( ) ( ) ( )
2 2 2 2( ) 5(9.81) 2(2 9.81) 54.44 N

y B AO m mg a gσ σ σ= + + = + + =  

0 : 0
2O O B
LM M m g TLΣ = − − =   

( )
2
B

O A
m gLM m a g L= + +   

50(9.81)(2)( ) 20(2 9.81)(2) 962.9 N m
2 2
B

O A

m
M m

gL
a g L

m
m m= + + = + + = ⋅  

( ) ( )
2 2

2 25(9.81)(2)( ) 2(2 9.81)(2) 68.10 N m
2 2
B

O A

m
M m

gL
a g L

σ
σ σ

   = + + = + + = ⋅  
  

 

Therefore, 2(236.2,23.62 ) NxO N , 2(726.7,54.44 ) NyO N , 2(962.9,68.10 ) N mOM N ⋅ . 

 

 


