
 
Motion of Connected Block over a Pulley. 

Condition Free body 
diagram 

Equation Tension and 
acceleration 
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Condition Free body 
diagram 

Equation Tension and 
acceleration 

When pulley have a 
finite mass M and 
radius R then 
tension in two 
segments of string 
are different 
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Equation Tension and 

acceleration 
 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
  
 

amTgm 11 sin   
21

1 sin
mm

gma    

 
 
 
 
 
 
 
 
  

amT 2  
 

gmm
mmT

21
21

4
2

  

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
amT 1  

21
21 4

2
mm
gmaa   

 
 

21
22 4 mm
gma   

 

21
21

4
2

mm
gmmT   

m1 A 

P 

m2 

a T 

 
B 

m1 
m1a T 

 
m1g sin 

m1 T 
m1a 

m2 T 
m2a 

P 

B 

T T 

a2 

a1 

m1 
A 

m2 



As 2
22 )(

dt
xd  

2
12 )(

2
1

dt
xd  

2
12
aa   

1a acceleration of 
block A 

2a acceleration of 
block B 

 

Tgmam 22 22   

 
 
 
 
 
 
  
 

 
 
 
 
 

111 Tgmam   gMmm
mma ][

)(
21

21 
  

 
 
 
 
 

gmTam 222   gMmm
MmmT ][

)2(
21
211 
  

 
 
 
 
 

MaTT  21  gMmm
MmmT ][

)2(
21
222 
  

 
 
 

 

m1 
T1 

m1g 
m1a 

m2 
2T 

m2g 
m2(a/2) 

m1 T 
m1a 

M 

m1 
A 

T1 
m2 
B 

T1 

a a 
T2 

T2 
C 

m2 
T2 

m2g 
m2a 

M T2 T1 
Ma 


