
 Physical Science: Science on the Sandlot: Level 3 

 

 
 
Objective: Students will be able to: 

• Explore different ways to stop a ball from moving using a variety of objects.  
• Explain and use the impulse formula to find the most effect way to catch or stop 

a ball from moving. 
 

Time Required: One class period  
 
Materials Needed:  

- Baseballs (enough for half the students in your class) 
 
Vocabulary: 
Impulse - The time duration an impact force is applied 
Momentum - An object's mass multiplied by its velocity 
Velocity - An object's speed in a given direction 
 
Relevant National Learning Standards:  
(Based on Mid-continent Research for Education and Learning) 
 
Science. Standard 9. Understands the sources and properties of energy 
 
Science. Standard 10. Understands forces and motion 
 
Science. Standard 11. Understands the nature of scientific knowledge 
 
Science. Standard 12. Understands the nature of scientific inquiry 
 
 
 
 
 
 

Lesson 3 - Pre-Visit 
Momentum and Energy 

Adapted from Fastballs, Flips, and Physics: Science on the Sandlot 
A collaborative effort between Ball State University and the National Baseball Hall of 
Fame and Museum 

9 



 Physical Science: Science on the Sandlot: Level 3 
 

 
 
1. Begin this lesson by reviewing (or introducing) the concept of momentum. 

Momentum can be defined as "mass in motion." The amount of momentum that an 
object has depends on the mass of the object and the object's velocity.  

Momentum = mass x velocity 
 
2. Explain that the greater an object's momentum, the harder it will be to stop. To stop 

an object with momentum, it is necessary to apply a force against its motion for a 
given period of time. It would require a greater amount of force or a longer amount 
of time or both to bring such an object to a halt. As the force acts upon the object 
for a given amount of time, the object's velocity is changed and the object's 
momentum is changed. 

 
3. Discuss that this is a particularly important concept for baseball players because 

baseball players catch thousands of thrown baseballs each year. They would prefer 
to stop a moving baseball with as little pain as possible. That is, players would like to 
slow the transfer of force from the ball into something other than their hand.  

 
4. Have students write down what they believe to be the best way to stop a moving 

object (i.e. a baseball).   
 
5. Divide class so that each person has a partner. (If you have odd numbers, designate 

one group of 3.) Provide each partner pair with a baseball.  
 
6. Have the partner pairs roll the baseballs back and forth to each other using their 

description of the best way to stop a moving object. 
 
7. Allow students to do this for a minute or two. Then have each student evaluate the 

success of their method of stopping the ball.  
 
8. Explain the impulse formula to the students. 
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9. The impulse formula (impulse = force x time) illustrates how a person should stop a 

moving object most efficiently. To better understand this formula simply put it into 
big and small terms. If the ball spends less time in contact with an item (i.e. glove) 
then the formula would read impulse = force (large) x time (small). This would mean 
that there would be great force placed on the glove. 

 
10. If the ball spends more time in contact with the glove, the formula would read 

impulse = force (small) x time (large). This would mean that the force was slowed 
and reduced by the movement of the glove. 

 
11. Explain that when catching or fielding ground balls the phrase “soft-hands” is used 

on a regular basis. Soft hands directly relates to the impulse formula. Soft-hands is 
described as a player receiving the ball and moving his/her glove in the same or 
similar direction as the flight of the ball. By allowing the ball to spend more time 
making contact with the glove the amount of force is reduced. 

 
12. Impulse can also be related to bunting a baseball. Coaches and players use the 

phrase “catch the ball” on the bat. This action will deaden the ball and cause the ball 
not to travel very far. The movement, moving the bat in the same direction as the 
flight of the ball, is the same as fielding a groundball. By keeping the ball on the bat 
for a longer time, the ball will have only a small force to travel into the field. When 
hitting the ball normally, the ball spends little time on the bat and subsequently the 
force placed on the ball will be great.  

 
 
Conclusion: 
To conclude this lesson and check for understanding, allow students to work in partner 
pairs again and practice the "soft hands" method of catching the ball. Have students 
compare and contrast this method to the method they used previously. Discuss which 
methods worked best.  
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