
CONSERVATION OF MOMENTUM 
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Name:              ___________________________________________________________________ 

 

Lab Date:        __________________________   Due Date:        _____________________________ 

 

Lab Partner(s): ___________________________________________________________________ 

Introduction 
When objects collide the results can be complicated. Yet even in the most chaotic of collisions, 

as long as there are no external forces acting on the colliding objects, one principle always holds 

and provides an excellent tool for understanding the dynamics of the collision. That principle is 

called the conservation of momentum. For a two-object collision, momentum conservation is 

easily stated mathematically by the equation:   

𝐩𝑖 = 𝑚1𝐯1𝑖 + 𝑚2𝐯2𝑖 = 𝑚1𝐯1𝑓 + 𝑚2𝐯2𝑓 = 𝐩𝑓 

Where m1 and m2 are the masses of the two objects, v1i and v2i are the initial velocities of the 

objects (before the collision), v1f and v2f are the final velocities of the objects, and pi and pf are 

the combined momentums of the objects, before and after the collision. In this experiment you 

will verify the conservation of momentum in a collision of two air track gliders. 

 

 

    Fig.1  Equipment Setup 

Procedure 

1. Set up the air track and photogates as shown in Fig.1, using bumpers on the gliders to 

provide an elastic collision. Carefully level the track. 

2. Measure m1 and m2, the masses of the two gliders to be used in the collision. Record your 

results in the Table.  

3. Measure and record L1 and L2, the length of the flags of the gliders. 



4. Set both photogate Timers to GATE mode, and press the RESET buttons. Press the RESET 

button. 

5. Place glider 2 at rest between the photogates. Give glider 1 a gentle push toward the end of 

the air track. After the rebound it will collide with the glider 2. 

Record four time measurements in Table as follows:  

t1i =  the time that glider 1 blocks photogate before the collision. 

t2i = the time that glider 2 blocks photogate before the collision. 

 ( In this case, there is no t2i since glider 2 begins at rest.) 

t1f = the time that glider 1 blocks photogate after the collision. 

t2i = the time that glider 2 blocks photogate after the collision. 

IMPORTANT: the collision must occur after glider 1 has passed completely through 

photogate1 and after the collision, the gliders must be fully separated before either glider 

interrupts a photogate. 

NOTE: Use the memory function to store the initial times while the final are being 

measured. Immediately after the final times are recorded, the gliders must be stopped to 

prevent them from triggering the photogate again due to rebounds. 

MEMORY FEATURE: When two measurements must be made in rapid succession, such 

as measuring the pre- and post-collision velocities of an air track glider, use the memory 

function. It can be used in either Gate or Pulse mode. 

To use the memory: 

a. Turn the MEMORY switch ON. 

b. Press RESET. 

c. Run the experiment. 

When the first time (t1) is measured, it will be immediately displayed. The second 

time (t2) will be automatically measured by the timer, but it will not be shown on 

the display. 

d. Record t1, then push the MEMORY switch to READ. The display will show the 

TOTAL time, t1+t2. Subtract t1 from the displayed time to determine t2. 

6. Repeat the experiment several times, varying the mass of one or both gliders and varying 

the initial velocity of glider1.  

7. Try collisions in which the initial velocity of glider 2 is not zero. You may need to practice 

a bit to coordinate the gliders so the collision takes place completely between the 

photogates. 

8. Design and conduct an experiment to investigate conservation of momentum in a perfect 

inelastic collision in which two gliders, instead of bouncing off each other, stick together so 

that they move off with identical final velocities. Replace the bumpers with the wax and 

needle. 

9. For the perfect inelastic collision the equation is 

   𝐩𝑖 = 𝑚1𝐯1𝑖 + 𝑚2𝐯2𝑖 = (𝑚1 + 𝑚2)𝐯𝑓 = 𝐩𝑓 



 Data and Calculations 

1. For each time that you measured, calculate the corresponding glider velocity. 

(e.g., v1i=±L1/t1i, where the velocity is positive when the glider moves to the right and 

negative when it moves to the left.) 

2. Use your measured values to calculate pi and pf, the combined momentum of the gliders 

before and after the collision. Record your results in the table.  

Questions 

1. Was momentum conserved in each of your collisions? If not, try to explain any 

discrepancies. 

2. If a glider collides with the end of the air track and rebounds, it will have nearly the same 

momentum it had before it collided, but in opposite direction. Is momentum conserved in 

such a collision? Explain.  

3. Suppose the air track was tilted during the experiment. Would momentum be conserved 

in the collision? Why or why not?  

 

   Table I.  Data and Calculations 

 

   L1=_______________                                    L2=_______________      

                                     

m1 m2 t1i t2i t1f t2f v1i v2i v1f v2f pi 

(m1v1i+m2 v2i) 

pf 

(m1v1f+m2 v2f) 

            

            

            

            

            

Turn in 

(a) This sheet of instructions with data and calculations. 

(b) The answers to the questions. 

 


