
Chapter 9: Center of Mass and Linear Momentum  

 

 

9-4) In the below figure, three uniform thin rods, each of 

length L = 24 cm, form an inverted U. The vertical rods each 

have a mass of 14 g; the horizontal rod has a mass of 42 g. 

What are (a) the x coordinate and (b) the y coordinate of the 

system’s center of mass? 

 

 

 

 

Note: the mass is uniformly distributed along each rod, so the CM of each rod is in 

its canter (see the figure above) 
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9-17) In the below figure (a), a 4.5 kg dog stands 

on an 18 kg flatboat at distance D = 6.1 m from 

the shore. It walks 2.4 m along the boat toward 

shore and then stops. Assuming no friction 

between the boat and the water, find how far the 

dog is then from the shore. (Hint: See Fig.b.) 

 

No External Force: Xcom is constant 

 (Center of mass for dog and boat system does not 

change) 

                          ……………….(1) 

  

                                     ………………(2) 
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9-22) The below figure gives an overhead view of 

the path taken by a 0.165 kg cue ball as it 

bounces from a rail of a pool table. The ball’s 

initial speed is 2.00 m/s, and the angle 

          
 .The bounce reverses the y component 

of the ball’s velocity but does not alter the x 

component. What are (a) angle    and (b) the 

change in the ball’s linear momentum in unit-

vector notation? (The fact that the ball rolls is 

irrelevant to the problem.) 

 

 

(a) Since the x component of the ball’s velocity does not change and the 

force of impact on the ball is in the y direction, the linear momentum in x 

direction is conserved. 

 

     is conserved               

 

                     

Use the fact        

Thus;  
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9-35) The below figure shows an approximate plot of force magnitude F versus 

time t during the collision versus time t during the collision of a 58 g Superball with 

a wall. The initial velocity of the ball is 34 m/s perpendicular to the wall; the ball 

rebounds directly back with approximately the same speed, also perpendicular to 

the wall. What is Fmax, the maximum magnitude of the force on the ball from the 

wall during the collision? 

 

Mass of the ball m = 58 g = 0.058 kg 

The initial velocity of the ball before collision            

The ball rebounds directly back with the same speed  |  |     |  | 

               (          ̂ )   (      (    ̂))           
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   ( شبه المنحرف )                                                 
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 From impulse – linear momentum theorem: 

           

Thus, |   |  |   |       (       )             
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