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Learner Resource 3: Equations of Motion
1. A well-streamlined 500kg dragster fired its rocket motor for 3 seconds along a flat track and reached a top speed of 180m/s.
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What was the force produced by the motor?
b. How far did it travel?

2. A sailboat sets a straight course at 10 m/s but a crosswind produces a perpendicular acceleration of 0.050m/s2. If the sideways velocity reaches 4.0m/s the boat is likely to capsize. What is the total distance travelled from when the wind fetches up to when the sideways velocity becomes too dangerous?

3. A rocket had a mass of 105 tonnes and a thrust of 500MN. How long did it take to reach 1km altitude, assuming the loss of fuel to be negligible?

4. An ice skater spotted a hole 10m ahead. He managed to stop right on the edge after applying a deceleration of 31.25ms-2. How fast was he travelling at the start?

5. A daredevil determined to jump five London buses. Her motorbike could produce an acceleration of 20ms-2 from a rolling start of 15m/s. To make the jump safely she needed to be travelling at 40m/s. How far back did she need to start accelerating?

6. A probe falls towards an alien planet. It deploys its ‘chute 30km above the surface at 400m/s. At what speed does it impact 2.38 minutes later, assuming the atmosphere was too thin for terminal velocity to be reached?

7. An F-16 jet travelling at 200m/s at sea-level looses a 78kg Sidewinder missile that reaches Mach 2.5 in 2.2 seconds. What was the force on the missile?

8. A high-jumper just clears the bar at 2.38m. How fast did she hit the ground?

9. A marathon runner cruising at 2.7m/s decides to sprint for the line from 200m out. He can sustain an acceleration of 0.02ms-2 for that distance. How much time will he save?

10. A train is travelling at 10m/s when it is thrown into reverse. It takes 2 minutes to return to its initial speed.

a. What was the acceleration?
b. How far did it travel?
c. What was the total displacement?

11. A leopard is jogging along at 2m/s when an antelope darts past in the opposite direction at its top speed of 6m/s. The leopard brings down the antelope ten seconds later.

a. How far had the antelope travelled in that time?

b. What was the acceleration of the leopard?
c. How long did it take the leopard to stop moving in its initial direction?
d. How far had the leopard travelled by it reached the antelope?

e. What was the relative speed of the two animals on impact?
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