Chapter 17 Extra Activity 

Name _____________________________  
Kinetic Energy of a Projectile 
Objectives:

To calculate the bullet’s kinetic energy (K.E.).   

To examine the relationship between mass of projectile, velocity and kinetic energy. 
Time required:  30 minutes (students working in teams of two)

Materials: 
2 calculators 
Safety precautions:  none

Procedure:

Using the following formula, solve for the unknown:




 Formula: K. E. = ½ mv2
      K.E. = kinetic energy of the projectile in ft-lbs. (foot pounds) 

      v = velocity of the projectile in feet per second 
                 m = mass of projectile 

      gr. = weight of projectile in grains      

In solving the equations, you will need to:

A. convert grains to lbs

7000 grains = 1 lb.

B. convert weight to mass

Mass = Weight/Gravitational Force






      m =  w
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  32.2 ft/sec2










  w = Mass X 32.2 ft/sec2 
Practice problem: 
A 200-grain projectile has a velocity of 760 ft/sec. What is its kinetic energy? 

1.  Convert grains to pounds.  

Recall 7000 grains = 1 lb. 

200 grains x (1 lb./7000 grains) = .029 lbs. 
2. Convert weight to mass  


Mass = weight/gravitational force = wt/g       g= 32.2 ft/sec2


Mass = .029 lbs/32.2 ft/sec2 

= .00089 lbs-sec2/ft  

3. Solve for K.E.  

K.E.  = ½ mv2

K.E. = ½ (.00089 lbs-sec2/ft) x (760 ft/sec)2 

= 256.3 ft-lbs of energy      
Part 1:  Calculate Kinetic Energy (show all units). 
1.  Velocity of air gun pellet = 500 feet/sec    

      Weight of pellet = 8 grains & projectile is .177caliber

      Calculate how much kinetic energy is produced in foot-pounds.

2.  A .177 caliber air gun discharges an 8 grain pellet with the velocity of 1100 feet/sec

     Calculate the kinetic energy

3. How many times more powerful is the .177 caliber air gun in problem #2 than the .177 caliber air gun in problem #1?

4.   A .357 magnum projectile weighs 110 grains and has a velocity of 1295 feet/sec

5.  How many times more energy is produced by the .357 magnum than by the.177 caliber air gun in problem #1?
Part 2:  Calculate Velocity (v). 

Modify the formula on the first page, so that you are solving for (v).


K.E. = ½ mv2

2 (K.E.)/ m = v2


square root of 2 (K.E.)/m = v

6.   Find the velocity of the 150 grain hand gun bullet producing 562 ft-lbs of energy?

7.  Find the velocity of the 100 grain 6 mm rifle bullet producing 2131 ft-lbs?

8.  Calculate the velocity of the 200 grain magnum rifle bullet producing 3477 ft-lbs?

9.  Which bullet travels faster the 100 grain (question 7) or the 200 grain (question 8)?
     Answer  ________________________________________

Part 3:  Calculate the weight of a bullet in grains. 

Modify the formula again so that you are solving for weight in grains.


K.E. = ½ mv2


2 (K.E.) /v2 = m

10.  Energy = 2733.1 ft. lb     30-06 Springfield rifle      v = 3140 ft/sec



2 (K.E.) /v2 = m

11.  Energy = 3185.5 ft. lb      300 Win Magnum rifle      v = 2680 ft/sec



2 (K.E.) /v2 = m



.

12.  Energy = 1943.0 ft lb     243 Win rifle     v = 2960 ft/sec



2 (K.E.) /v2 = m
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