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Motion on a Ramp

This Investigation takes a closer look at motion on a ramp. Motion on a ramp is important in many ways. For
example, highway engineers need to understand this kind of motion because hills that are too steep are
dangerous. The angle of the ramp measures the steepness of the hill.

A Acceleration on a ramp

1. Set up the two-section straight track with two photogates 20 cm apart near the center. Use a 
threaded knob to attach one end to the physics stand.

2. Attach one stop as high as you can to provide a repeatable start point for the car. Put a clay ball on 
the other stop at the bottom of the track.

3. Measure the height of the track in two places 60 cm apart, as shown in the diagram (H1 and H2).
4. Roll the car down and measure the three photogate times. This will allow you to calculate the 

acceleration from the difference in speed between photogates A and B.
5. Change the mass of the car and repeat the experiment. Use only two different masses for the entire 

experiment.
6. Change the angle and do the experiment for at least 6 different angles from nearly flat to nearly 

vertical. Test each angle with both masses for the car.

Question for this Investigation:
How does gravity work on a ramp?

Materials
• Car and track • Timer and photogates • Physics stand
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B Thinking about what you observed
  a. The steepness of the hill is described by the ratio of height over length. What is this ratio for a ramp that 

is vertical (straight up)? What is the ratio for a ramp that is horizontal?

  b. Calculate the ratio of (H2 - H1) ÷ L for the angles you tested. Record the results in Table 2, column 4 
under “Steepness ratio”.

  c. Calculate the speeds and acceleration of the rolling car for 
each trial (Table 2, columns 1, 2, 3).

  d. Make a graph showing the acceleration of the car on the 
vertical (y) axis and the steepness ratio on the horizontal (x) 
axis.

  e. Research the acceleration of an object dropped straight 
down in free fall. How does this acceleration compare to the 
acceleration you determined on the ramp? How does the 
steepness ratio figure into the relationship between 
acceleration straight down and acceleration along the ramp?

  f. Use Newton’s second law to calculate the force acting on the car that causes it to accelerate on the 
ramp. (Table 2, column 5)

  g. How does the force in column 5 compare to the weight of the car? How does the steepness ratio figure 
into the relationship between weight and force along the ramp?

  h. Research a mathematical name for the steepness ratio.

Table 1: Speed and height data
Mass
(kg)

Height 
H1

(cm)

Height 
H2

(cm)

H2 - H1

(cm)

Length 
(L)

(cm)

Time 
photogate 

A (sec)

Time 
photogate 

B (sec)

Time 
A to B 
(sec)

Table 2: Calculations
1

Speed at A
 (m/sec)

2

Speed at B 
(m/sec)

3

Acceleration 
(m/sec2)

4

Steepness ratio
(H2 - H1) / L

5

Force 
(N)
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