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1. A train accelerates at 10 mph/min, and decelerates at 20 mph/min. The train’s maximum
speed is 300 mph. What’s the shortest amount of the time that the train could take to travel
500 miles, if it has to be stationary at both the start and end of its trip? Please give your answer
in minutes.
Answer: 122.5 minutes
Solution: While its accelerating and decelerating, it’ll be traveling at an average of 150 mph.
It takes 30 minutes to reach full speed, and 15 minutes decelerating to a stop from full speed.
During that time, it has traveled 150·45
60 = 112.5 miles. It needs to travel a remaining 500−112.5 =
387.5 miles at top speed, which it can do in 60·387.5
= 77.5 minutes. Combining these two, our
300
answer is 45 + 77.5 = 122.5 minutes.
2. Suppose 2 cars are going into a turn the shape of a half-circle. Car 1 is traveling at 50 meters
per second and is hugging the inside of the turn, which has radius 200 meters. Car 2 is trying
to pass Car 1 going along the turn, but in order to do this, he has to move to the outside of the
turn, which has radius 210. Suppose that both cars come into the turn side by side, and that
they also end the turn being side by side. What was the average speed of Car 2, in meters per
second, throughout the turn?
Answer: 52.5 meters per second
Solution: We know that the time taken is equal, so with x being the speed of Car 2, we want
210π
210×50
to solve the equation 200π
50 = x , for which the solution is x = 200 = 52.5.
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, and since the numerator is 4 (mod 9), we get the required result.

