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Friction

Friction is always present. Sometimes, we want friction. for example, between tires and the road. Other times
we want to reduce friction. for example, putting oil on a bicycle chain. This Investigation explores some of
the properties of friction.

A Sliding friction 

1. Set up the long straight track so the track is exactly level. Put a rubber band on one end and a clay 
ball on the other end.

2. Place a photogate on the mark just ahead of the flag on the car.
3. Launch the sled from the rubber band. Record the time it takes to pass through the photogate and 

also the distance the sled moves past the photogate before coming to a stop.
4. Change the mass of the sled by adding steel balls. Repeat the experiment for all four possible 

combinations of mass. Measure the mass for each trial.

Table 1: Force vs. mass data

B Analyzing the data
  a. When the sled passes the photogate, you know its speed so you also know its kinetic energy. Use the 

mass and speed to calculate the kinetic energy for each trial.

  b. Set the work done against friction equal to the sled’s kinetic energy. Use this relationship to calculate 
the force of friction from the distance the sled moves past the photogate before stopping.

Question for this Investigation:
How do we account for friction?

Materials
• Car and track • Timer and photogates • Spring scales

Sled mass 
(kg)

Photogate 
time (sec)

Speed
(m/sec)

Distance 
moved (m)

Kinetic 
energy (J)

Force of 
friction (N)
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5BC Rolling friction
Rolling friction is usually much smaller than sliding friction. You will use Newton’s second law 
to calculate the force of rolling friction from the rate at which the car slows down (acceleration).

1. Put two photogates on the level track 40 cm apart as shown in the diagram.
2. Launch the car at different speeds and record the three times from the photogates.
3. Measure the mass and try the experiment for four different combinations of mass.

D Thinking about what you observed
  a. Calculate the speeds and acceleration of the car for each trial. 

  b. If there were no friction, what would the acceleration of the car be?

  c. Use the second law to calculate for force of friction (in N) for each trial of the rolling cart.

  d. Make a graph showing the force of friction on the vertical (y) axis and the mass of the cart on the 
horizontal (x) axis. Scale the graph so you can plot both sliding and rolling friction on the same graph.

  e. Describe the relative strength of the friction forces for sliding and rolling.

  f. How does the force of friction vary with mass? Is the variation the same for rolling and sliding friction?

  g. How does the force of rolling friction vary with speed? Make a graph showing the force of friction at 
different average speeds for carts with the same mass. 

Table 2: Rolling friction data
Mass of 

cart (kg)
Photogat
e A time 

(sec)

Photogat
e B time 

(sec)

Time from 
A to B 
(sec)

Speed at A
(m/sec)

Speed at B
(m/sec)

Acceleration
(m/sec2)


	PFC Investigations 30
	PFC Investigations 31

	Main Menu: 
	Table of Contents: 
	Teacher's Guide: 
	Answer Sheet: 
	Back: 


