
 

Two forces, as shown in the figure below, are dragging two blocks connected by a 

rope of negligible mass. Suppose 𝐹! = 60𝑁,𝐹! = 10𝑁,𝑚! = 18𝑘𝑔  and  𝑚! = 12𝑘𝑔, 

and the surface is rough where as the kinetic friction force between the surface and the 

boxes are 𝑓! = 14𝑁 for m1 and 𝑓! = 8𝑁 for m2. 

 

a) Draw	  a	  free-‐body	  diagram	  for	  each	  block,	  	  

b) Determine	  the	  magnitude	  of	  the	  tension	  in	  the	  rope,	  𝑇 =?	  ,	  	  

c) Determine	  the	  magnitude	  of	  the	  acceleration	  of	  the	  system,	  𝑎 =?	  	  
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 Two masses of 𝑚! = 20𝑘𝑔  and  𝑚! = 10𝑘𝑔 are connected by a light weighted 

string passing over a frictionless pulley. If 𝐹 = 120𝑁, find the acceleration of the 

system, and the tension in the cord for each of the three cases below. 
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As it can be seen from the figure below, an 18kg hanging box is connected by a light, 

inextensible string over a light, frictionless pulley to a 10kg block that is pulled by an 

external force having magnitude F to the left with constant acceleration, 𝑎 = 2𝑚 𝑠! 

in the direction of F. 

a) Draw	  a	  free-‐body	  diagram	  for	  the	  each	  box,	  	  

b) Determine	  the	  magnitude	  of	  the	  tension	  in	  the	  string,	  	  

c) Determine	  the	  value	  of	  F.	  	  
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As it can be seen from the figure below, an 18kg hanging box is connected by a light, 

inextensible string over a light, frictionless pulley to a 10kg block that is pulled by an 

external force having magnitude F=300N. 

a) Draw	  a	  free-‐body	  diagram	  for	  the	  each	  box,	  	  

b) Determine	  the	  acceleration	  of	  the	  system,	  	  

c) Determine	  the	  magnitude	  of	  the	  tension	  in	  the	  string,	  	  
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As it can be seen from the figure below, an 18kg hanging box is connected by a light, 

inextensible string over a light, frictionless pulley to a 10kg block that is pulled by an 

external force having magnitude F=300N. If the kinetic friction force between the 

block and the 10kg mass is 𝑓! = 50𝑁. 

a) Draw	  a	  free-‐body	  diagram	  for	  the	  each	  box,	  	  

b) Determine	  the	  acceleration	  of	  the	  system,	  	  

c) Determine	  the	  magnitude	  of	  the	  tension	  in	  the	  string.	  

 
 
 
 
 
 
 
 
 
  



As it can be seen from the figure below, an 18kg hanging box is connected by a light, 

inextensible string over a light, frictionless pulley to a 10kg block that is pulled by an 

external force having magnitude F=100N. If the kinetic friction force between the 

block and the 10kg mass is 𝑓! = 50𝑁. 

a) Draw	  a	  free-‐body	  diagram	  for	  the	  each	  box,	  	  

b) Determine	  the	  acceleration	  of	  the	  system,	  	  

c) Determine	  the	  magnitude	  of	  the	  tension	  in	  the	  string.	  

 
 
 

 

 
 
  



As it can be seen from the figure, a constant force possessing magnitude of 𝐹 is 

exerted upon a box of mass 10kg, which is placed on a rough vertical surface. This 

force makes an angle of 37! with the horizontal, and the 

kinetic friction force between the vertical wall and the box 

is 𝑓! = 20𝑁. Draw a free-body diagram for the box and 

Determine F if; 

a) 	  the	  box	  accelerates	  upward	  with	  an	  acceleration	  of	  

𝑎 = 1𝑚/𝑠!,	  	  

b) the	  box	  accelerates	  downward	  with	  an	  acceleration	  

of	  𝑎 = 2𝑚/𝑠!.	  	  
 
 

 




