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Chapter 2     H.W # 2         Kinematics in 1D: Catch-up problems

1. Speedy Sue, driving at 30.0 m/s, enters a one-lane tunnel.  She then observes a slow-moving van 155 m ahead traveling at 5.00 m/s.  Sue applies her brakes but can accelerate at only –2.00 m/s2 because the road is wet.  Will there be a collision?  If so, determine how far into the tunnel and at what time.  If not, determine the distance of closest approach between Sue’s car and the van.

2. A mail train and a goods train are moving on the same track in the same direction with velocities 30m/s and 10 m/s respectively. The driver of the mail train sights the goods train when the latter is only 175 m ahead of him and immediately puts on brakes to slow the train at a rate of 0.65m/s2. At the same instant the driver of the goods train apprehending danger makes his train pick up speed at a rate of 0.5m/s2. Determine whether a collision can be averted.                                               (Ans: Yes)

3. Two trains, one traveling at 72km/h and the other at 144km/h, are headed toward one another along a straight, level track. When they are 950m apart, each engineer sees the other’s train and applies the brakes. The brakes decelerate each train at the rate of 1.0m/s2. Is there a collision?  

4. A train starts from a station A and covers a distance of 4km to reach the next station B. If the maximum possible +ve acceleration of the train is 1.5m/s2 and the maximum possible –ve acceleration is 6m/s2, find the least time in which the train can undertake the journey from A to B.  (Hint: In order to minimize time, the train needs to speed up continuously and then slow down to rest at the destination. Draw a velocity time graph and use geometric considerations)            (Ans: 81.65 s)

Reaction time Problems
5. You are driving to the grocery store at 20m/s. You are 110 m from an intersection when the traffic light turns red. Assume that your reaction time is 0.50s and that your car brakes with constant acceleration. (a) How far are you from the intersection when you begin to apply the brakes? (b) What acceleration will bring you to rest right at the intersection? (c) How long does it take you to stop?

6. Bill was driving along at 20m/s, trying to change a CD and not watching where he was going. When he looked up he was 45 m from a railroad crossing and a train traveling at 30m/s was 60 m from the crossing. Bill realizes that he doesn’t have enough distance to stop and must accelerate enough to cross the tracks before the train arrives. If his reaction time is 0.50s, what min. acceleration does Bill need to avoid the collision?

7. The stopping distance of your car is 120m when the initial speed is 20m/s and 255 m when the initial speed is 30m/s. What are (a) your reaction time and (b) the magnitude of the acceleration of your car? Assume reaction time and acceleration to be same in both cases. [HINT: denote the reaction time by tR, the time to slow down to rest by t and acceleration by a (how are t and a related?); draw a velocity time graph; Once you set up the problem you should have two equations in two unknowns]
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