SPH 3UI Kinematics Questions
1.   A mail courier works only on one straight road.  He delivers his first package to a building 2.25 km west of his office and it takes him 6.00 minutes.  It then takes him 9.50 minutes to travel 5.10 km east to drop of his next package.  He rests there for 25.0 minutes, before heading towards his last stop, which is 5.83 km west of his office.  The last portion of his trip took 18.2 minutes.


a)  Draw a distance-time graph for the courier. 


b)  What was the average speed of the courier?  


c)  What was the average velocity of the courier?  

2.  A proton in a particle accelerator starts with a velocity of 7.5 x 106 m/s [N].  It undergoes an acceleration of 2.5 x 109 m/s2 [S] for 5.0 ms.  

a)  What is the final velocity of the proton? 
b)  What is the displacement of the proton during this time? 
3. An electron in a cathode ray tube of a TV enters a 2.0 cm region where it accelerates uniformly from 4.0 x 105 m/s to 5.0 x 106 m/s.  

a) How long was the electron in this region? 

b) What is the magnitude of the acceleration of the electron during this time? 

4. Calvin and Hobbes race each other down the (exactly) 100 m slope of Suicide Hill on their sleds.  The conditions are such that they can each accelerate at 2.00 m/s2 for the entire distance.  Calvin cheats and gets a 0.20 s head start.  How far behind will Hobbes be when Calvin finishes the race? 

5. After losing the original downhill sled race to Calvin, Hobbes demands a rematch.  This time, Calvin cheats by attaching a mass to Hobbes’s sled.  As a result, Hobbes acceleration was only 1.5 m/s2 as opposed to Calvin’s 2.0 m/s2.  In the end, Hobbes finished 16 m behind Calvin.  Determine the length of the race. 
6.   In the Daytona 500 auto race, a Ford Thunderbird and a Mercedes Benz are moving side by side down a straight-away at 252 km/h. The driver of the Thunderbird realizes he must make a pit stop, and he smoothly slows to a stop over a distance of 250 m. He spends 5.00 s in the pit and then accelerates out, reaching his previous speed in 9.14 s. At this point, how far has the Thunderbird fallen behind the Mercedes Benz, which has continued at a constant speed? 

7.   A person driving her car at 45 km/h approaches an intersection just as the traffic light turns yellow.  She knows this yellow light lasts only 3.0 seconds before turning red and she is 28 m away from the near side of the intersection.  The intersection is 15 m wide. Her car is capable of accelerating from 45 km/h to 65 km/h in 6.0 seconds, and is capable of slowing down at a rate of 5.8 m/s2.

a)  If she hits the gas, will she make it across the intersection before the light turns red? b)  If she slams on the breaks, will she stop in time? 

Note: Ignore the length of the car and reaction time.
Answers:

1. b) (4.55 m/s or 16.4 km/h)

c) (1.66 m/s or 5.98 km/h)

2. a) (5 x 106 m/s [S])

b) (6.25 x 103 m [N])

3. a) (7.4 x 10-9 s)

b) (6.21 x1014 m/s2)

4. (3.96 m)
5. (64 m)
6. (920 m)
7. a)  (No, misses by 1.3 m)
b)  (Yes, with 14.5 m to spare.)
