
 

 

 
 

1. A pitcher throws a 0.45-kg baseball, accelerating it from rest to a speed of about 36 

km/h to a distance of 2.0 m. Estimate the force exerted by the pitcher on the ball. 

        [ 11.25 N] 
 

DATA: 

𝒎 = 𝟎. 𝟒𝟓 𝒌𝒈 

𝒗 = 𝟑𝟔𝒌 𝒌𝒎/𝒉 =  
𝟑𝟔 × 𝟏𝟎𝟎𝟎

𝟑𝟔𝟎𝟎
 = 𝟏𝟎 𝒎/𝒔 

𝑺 =  𝟐 𝒎 

𝑭 = ? 

 

SOLUTIONS 

𝟐 𝒂 𝑺 =   𝒗𝒇
𝟐  −  𝒗𝒊

𝟐 

𝟐 ×  𝒂 (𝟐) =   (𝟏𝟎)𝟐  −  (𝟎) 

𝟒 𝒂 =   𝟏𝟎𝟎 

 𝒂 =   𝟐𝟓 𝐦/𝐬𝟐 

𝑭 =  𝒎 𝒂 

𝑭 =  (𝟎. 𝟒𝟓) (𝟐𝟓)  =   𝟏𝟏. 𝟐𝟓 𝑵 

 

2 A box of mass m1 = 12 kg rests on a smooth, horizontal floor in contact with a box of 

mass m2 = 5.0 kg. You now push on box 1 with a horizontal force of magnitude F = 34 

N. What is the acceleration of the boxes? 
 

Data: 

𝒎𝟏 = 𝟏𝟐 𝐤𝐠 

𝒎𝟐 = 𝟓. 𝟎 𝐤𝐠 

𝑭 = 𝟑𝟒 𝑵 

𝒂 =? 

 

SOLUTION: 

𝑭 = (𝒎𝟏 +  𝒎𝟐) 𝒂 

𝟑𝟒 = (𝟏𝟐 +  𝟓. 𝟎 ) 𝒂 

𝒂  =
𝟏𝟕

𝟑𝟒
 

 

𝒂  = 𝟎. 𝟓𝟎 𝒎/𝒔𝟐 

 

 

 

 

 

 

 

 

UNIT 3             DYNAMICS

ASSIGMENT SOLUTION



 

 

3. A 150 g bullet is fired from a 15 Kg gun with a speed of 1500 m/s. What is the 

speed of the recoil of the gun?      
 

Data: 

𝐦𝟏 =   𝟏𝟓𝟎 𝐠 =  
𝟏𝟓𝟎

𝟏𝟎𝟎𝟎
  =   𝟎. 𝟏𝟓 𝒌𝒈 

𝐦𝟐 = 𝟏𝟓 𝐤𝐠 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐭𝐡𝐞 𝐛𝐮𝐥𝐥𝐞𝐭 𝐢𝐬 𝐚𝐭 𝐫𝐞𝐬𝐭  𝐔𝟏 = 𝟎 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐭𝐡𝐞 𝐠𝐮𝐧 𝐢𝐬 𝐚𝐭 𝐫𝐞𝐬𝐭       𝐔𝟐 = 𝟎 

𝐕𝟏 = 𝟏𝟓𝟎𝟎 𝐦/𝐬 

𝐕𝟐 =? 

 

SOLUTION: 

Applying the Law of conservation of 

momentum 

𝐦𝟏𝐔𝟏 +   𝐦𝟐𝐔𝟐 =  𝐦𝟏𝐕𝟏 +  𝐦𝟐𝐕𝟐 

𝟎. 𝟏𝟓(𝟎) +   𝟏𝟓(𝟎) =  𝟎. 𝟏𝟓(𝟏𝟓𝟎𝟎) +   𝟏𝟓𝐕𝟐 

𝟎 + 𝟎 =  𝟐𝟐𝟓 +   𝟏𝟓𝐕𝟐 

− 𝟐𝟐𝟓 =    𝟏𝟓𝐕𝟐 

−
𝟐𝟐𝟓

𝟏𝟓
= 𝐕𝟐 

𝐕𝟐 = −𝟏𝟓𝐦𝐬−𝟏 

 

 

4.  A hockey puck with a mass of 0.45 kg is sliding on the ice at a velocity of 10 m/s. It 

collides with a wall and bounces back with a velocity of -8 m/s. The collision lasts 

for 0.1 seconds. Calculate the impulse experienced by the hockey puck and the 

change in its momentum. 

[ Piitial = 4.5 kg m/s, Pfinal = - 3.6 kg m/s, ∆p = - 8.1 kg m/s, impulse =∆p= -.81 Nm] 

          

 

Data: 

𝒎 = 𝟎. 𝟒𝟓 𝒌𝒈 

𝒗𝟏 = 𝟏𝟎  𝒎/𝒔 

𝒗𝟐 = −𝟖  𝒎/𝒔 

𝒕 = 𝟎. 𝟏 𝒔 

𝒊𝒎𝒑𝒖𝒍𝒔𝒆 (𝑰) =? 

∆𝑷 =? 

 

SOLUTION: 

𝒊𝒏𝒊𝒕𝒊𝒂𝒍 𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 𝑷𝒊 = 𝒎𝒗  

𝑷𝒊 = 𝟎. 𝟒𝟓 × 𝟏𝟎  = 𝟒. 𝟓 𝒌𝒈 𝒎/𝒔 

𝒇𝒊𝒏𝒂𝒍 𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 𝑷𝒇 = 𝒎𝒗  

𝑷𝒇 = 𝟎. 𝟒𝟓 × (−𝟖)   = −𝟑. 𝟔 𝒌𝒈 𝒎/𝒔 

𝒄𝒉𝒂𝒏𝒈𝒆 𝒊𝒏  𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 ∆𝑷 =  𝑷𝒇 − 𝑷𝒊  

∆𝑷 =  −𝟑. 𝟔 − 𝟒. 𝟓 =  −𝟖. 𝟏 𝒌𝒈 𝒎/𝒔  

𝒊𝒎𝒑𝒖𝒍𝒔𝒆 =  ∆𝑷 

𝒊𝒎𝒑𝒖𝒍𝒔𝒆 =  −𝟖. 𝟏 𝑵𝒎 

 

 

 

 

 

 

 

 

 



 

 

5.  A force of 50 N is exerted on an object of mass 0.5 kg  for a time duration of 0.1 

seconds. If the initial velocity of the object is 2 m/s calculate the final velocity. 

         [ 12 m/s ] 

 

 Data: 

𝑭 = 𝟓𝟎 𝑵 

𝒎 = 𝟎. 𝟎𝟓 𝒌𝒈 

𝐭 = 𝟎. 𝟏 𝐬 

𝒗𝒊 = 𝟐 𝒎/𝒔    ,     𝒗𝒇   =?     

SOLUTION: 

∆𝑷 = 𝑭 𝒕 

∆𝑷 = 𝟓𝟎 ×  𝟎. 𝟏 = 𝟓 𝑵𝒔 

𝒎 𝒗𝒇   −  𝒎 𝒗𝒊  = ∆𝑷 

(𝟎. 𝟓) 𝒗𝒇   −  (𝟎. 𝟓) (𝟐)  = 𝟓 

(𝟎. 𝟓) 𝒗𝒇   −  𝟏 = 𝟓 

(𝟎. 𝟎𝟓) 𝒗𝒇   = 𝟓 +  𝟏  

(𝟎. 𝟓) 𝒗𝒇   = 𝟔  

 𝒗𝒇   =
𝟔

𝟎. 𝟓
 

𝒗𝒇   = 𝟏𝟐 𝒎/𝒔 

 

6.  A 100 gm golf ball at rest moving with a velocity of 20 m/s collide with 8Kg steel ball 

at rest. If the collision is elastic, computer the velocities of both balls after the 

collision. 

Data: 

𝐦𝟏 =   𝟏𝟎𝟎 𝐠 =  
𝟏𝟎𝟎

𝟏𝟎𝟎𝟎
  =   𝟎. 𝟏 𝒌𝒈 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐯𝐞𝐨𝐜𝐢𝐭𝐲 𝐨𝐟 𝐟𝐢𝐫𝐬𝐭 𝐛𝐚𝐥𝐥  𝐔𝟏 = 𝟐𝟎 𝐦/𝐬 

𝐦𝟐 =   𝟖 𝐤𝐠  
𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐯𝐞𝐨𝐜𝐢𝐭𝐲 𝐨𝐟 𝐬𝐞𝐜𝐨𝐧𝐝 𝐛𝐚𝐥𝐥  𝐔𝟐 = 𝟎 

𝐕𝟏 =?                          𝐕𝟐 =? 

SOLUTION: 

Velocity V1 of golf ball after collision is 

given by:  

𝐯𝟏 =
(𝐦𝟏 − 𝐦𝟐)

(𝐦𝟏 + 𝐦𝟐)
𝐮𝟏 +

𝟐𝐦𝟐

(𝐦𝟏 + 𝐦𝟐)
𝐮𝟐 

𝑽𝟏 =
(𝟎. 𝟏 − 𝟖)

(𝟎. 𝟏 + 𝟖)
× (𝟐𝟎) +

𝟐 × 𝟖

(𝟎. 𝟏 + 𝟖)
× (𝟎) 

𝑽𝟏 =
(−𝟕. 𝟗)

(𝟖. 𝟏)
× 𝟐𝟎 + 𝟎 =   −𝟏𝟗. 𝟓  𝒎/𝒔 

 

𝐯𝟐 =
(𝐦𝟐 − 𝐦𝟏)

(𝐦𝟏 + 𝐦𝟐)
𝐮𝟐 +

𝟐𝐦𝟏

(𝐦𝟏 + 𝐦𝟐)
𝐮𝟏 

𝑽𝟐 =
(𝟖 − 𝟎. 𝟏)

(𝟎. 𝟏 + 𝟖)
× (𝟎) +

𝟐 × 𝟎. 𝟏

(𝟎. 𝟏 + 𝟖)
× 𝟐𝟎 

𝑽𝟐 = 𝟎 +
𝟎. 𝟐 × 𝟐𝟎

(𝟖. 𝟏)
 

𝑽𝟐 = 𝟎. 𝟒𝟗𝟑 𝐦/𝐬 

 

 

      

 

 

 

 



 

 

7 A 0.34 kg glider on a track is moving at 1.5 m/s collides with a 0.51 kg glider that is 

initially at rest. They collide and stick together. How fast are the two gliders traveling 

after the collision?     

Data: 

𝐦𝟏 =   𝟎. 𝟑𝟒 𝒌𝒈 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐭𝐡𝐞 𝐛𝐮𝐥𝐥𝐞𝐭 𝐢𝐬 𝐚𝐭 𝐫𝐞𝐬𝐭  𝐔𝟏 = 𝟏. 𝟓 𝐦/𝐬 

𝐦𝟐 = 𝟎. 𝟓𝟏 𝐤𝐠 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐭𝐡𝐞 𝐠𝐮𝐧 𝐢𝐬 𝐚𝐭 𝐫𝐞𝐬𝐭       𝐔𝟐 = 𝟎 

𝒗𝟏 = 𝒗                 

𝒗𝟐 = 𝒗 

𝒗 =? 

 

SOLUTION: 

Applying the Law of conservation of 

momentum 

𝐦𝟏𝐔𝟏 +   𝐦𝟐𝐔𝟐 =  𝐦𝟏𝒗𝟏 +  𝐦𝟐𝒗𝟐 

𝟎. 𝟑𝟒(𝟏. 𝟓) +   𝟏𝟓(𝟎) =  𝟎. 𝟑𝟒𝒗 +   𝟎. 𝟓𝟏𝒗 

𝟎. 𝟓𝟏 + 𝟎 =  𝟎. 𝟖𝟓 𝒗 

𝟎. 𝟓𝟏

𝟎. 𝟖𝟓
 =  𝒗   

 𝒗 =    𝟎. 𝟔 𝐦/𝐬  

 

 

7 A 20 g bullet moving horizontally at 50 m/s strikes a 7.0 kg block resting on a table. 

The bullet embeds in the block after the collision. Find the speed of the block after 

collision.      [ 0.14 m/s ] 

Data: 

𝐦𝟏 =  𝟐𝟎 𝐠 =   𝟎. 𝟎𝟐𝟎 𝒌𝒈 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐭𝐡𝐞 𝐛𝐮𝐥𝐥𝐞𝐭 𝐢𝐬 𝐚𝐭 𝐫𝐞𝐬𝐭  𝐔𝟏 = 𝟓𝟎 𝐦/𝐬 

𝐦𝟐 = 𝟕. 𝟎 𝐤𝐠 

𝐈𝐧𝐢𝐭𝐢𝐚𝐥𝐥𝐲 𝐭𝐡𝐞 𝐠𝐮𝐧 𝐢𝐬 𝐚𝐭 𝐫𝐞𝐬𝐭       𝐔𝟐 = 𝟎 

𝒗𝟏 = 𝒗                 

𝒗𝟐 = 𝒗 

𝒗 =? 

 

SOLUTION: 

Applying the Law of conservation of 

momentum 

𝐦𝟏𝐔𝟏 +   𝐦𝟐𝐔𝟐 =  𝐦𝟏𝒗𝟏 +  𝐦𝟐𝒗𝟐 

𝟎. 𝟎𝟐(𝟓𝟎) +   𝟕. 𝟎(𝟎) =  𝟎. 𝟎𝟐 𝒗 +   𝟕. 𝟎 𝒗 

𝟏. 𝟎 + 𝟎 =  𝟕. 𝟎𝟐 𝒗 

𝟏. 𝟎

𝟕. 𝟎𝟐
 =  𝒗   

 𝒗 =    𝟎. 𝟏𝟒 𝐦/𝐬  

 

 

 

 

 

 

 

 

 

 

 

 


