Worksheet – The Big 3 
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A new scientific truth does not triumph by convincing its opponents and making them see 

the light, but rather because its opponents eventually die and a new generation 

grows up that is familiar with it. – Max Planck

1. A racecar accelerates from rest to a speed of 287 km/h in 6.8 seconds.  What is its average acceleration?

2. The space shuttle undergoes an acceleration of 53.9 m/s2.  How fast is it traveling at the end of 55.2 s?

3. You are in an elevator that is accelerating you upward at 4.55 m/s2.  How much time does it take you to reach a speed of 11.0 m/s?

4. A car is traveling at 108 km/h, stuck behind a slower car.  Finally the road is clear and the car pulls over to make a pass.  The driver stomps on the gas pedal and accelerates up to a speed of 135 km/h.  If it took 3.5 s to reach this speed, what is the average acceleration of the car? 

5. A driver has a reaction time of 0.50 s, and the maximum deceleration of her car is 6.0 m/s2.  She is driving at 20 m/s when suddenly she sees an obstacle in the road 50 m in front of her.  Can she stop the car to avoid the collision?
6. Chameleons catch insects with their tongues, which they can rapidly extend to great lengths.  In a typical strike, the chameleon’s tongue accelerates at a remarkable 250 m/s2 for 20 ms, then travels at a constant speed for another 30 ms. During this total time of 50 ms, how far does the tongue reach?

7. You’re driving down the highway late one night at 20 m/s when a deer steps onto the road 35 m in front of you.  Your reaction time before stepping on the brakes is 0.50 s, and the maximum deceleration of your car is 10 m/s2.   How much distance is between you and the deer when you come to a stop? What is the maximum speed you could have and still not hit the deer?

8. When a jet lands on an aircraft carrier, a hook on the tail of the plane grabs a wire that quickly brings the plane to a halt before it overshoots the deck.  In a typical landing, a jet touching down at 240 km/h is stopped in a distance of 95 m.  What is the magnitude of the jet’s acceleration as it is brought to rest? How much time does the landing take?

9. A simple model for a person running the 100 m dash is to assume the sprinter runs with constant acceleration until reaching top speed, then maintains that speed through the finish line.  If the sprinter reaches his top speed of 11.2 m/s in 2.14 s, what will be his total time?
Answers:
1. 12 m/s

2. 2980 m/s

3. 2.2 s

4. 2.14 m/s2
5. Yes! She will come to a stop in 43.3m

6. 0.20 m or 20 cm
7. 5.0 m and 22 m/s

8. 23.4 m/s2 and 2.85 s

9. 10.0s
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