Motion problems
Part 1
1. A carriage harnessed by three horses makes 15 miles/hour. What is the speed of each horse?

2. The distance between a fox and a hare is 10 meters. The fox runs with the speed 8m/sec and the hare’s speed is 7m/sec.When the fox does catch the hare?

3. a) The distance between places A and B is 40 miles. A traveler goes from A to B with the speed 5miles/hour. Simultaneously, a bicyclist starts from B to A with the speed 10 miles/hour. When do the meet? What is the distance between the meeting point and A?

b) The distance between A and B is 60 miles. A pedestrian starts to go from A to B. Simultaneously a bicyclist starts his ride from B to A. He rides three times faster than the first traveler. What is the distance between the meeting point and A?

4. a) A biker rides with the speed 30km/hour, while a car runs with the speed 90 km/hour. How much time faster does the car cover each km?

b) A car drives with the velocity 60 km/hour. How much faster it should run to make each km 1 minute faster?

5. Two travelers start simultaneously to go from A to B. The first one rides bicycle while the second one drives car. The car travels 5 times faster than the bicycle. The car breaks down at the midpoint between A and B, and the remaining part of the path the second traveler covers afoot. His speed is two times slower than the speed of bicyclist. Which of the travelers does arrive to B earlier?

6. Two spiders started to crawl from a ceiling vertically downwards. Reaching floor they started to crawl upwards. The first spider kept a constant velocity. The second spider crawled up two times slower, but crawled down two times faster. Which spider did come back faster?    

7. After donkey Eeyore passes 3/8 bridge’s length the donkey notices a car coming toward him with a speed 60 km/hour. If Eeyore turns back it will meet the car at the beginning of the bridge, if it continues forward it will meet the car at the end of the bridge. How fast does Eeyore run?

8. Two hunters simultaneously start moving toward each other. The initial distance between them is 18 km. The first hunter travels with the speed 5km/hour, while the second one goes with the speed 4km/hour. The first hunter has a dog with him. The dog is running with the speed 8 km/hour. At the very first moment the dog starts running toward the second hunter. When it meets the second hunter it turns back and runs toward the first one. After it meets the first hunter it turns back and so on… until the hunters meet each other. How many times does the dog meet both hunters? How many kilometers does it cover?
Part II. Relative motion.

1. Two bikes start riding from Detroit to Chicago one after another with an interval of 10 minutes. Each runs with the speed 30 miles/hour. The car driving from Chicago to Detroit meets the second bike 4 minutes after it meets the first. What is the car’s velocity?

2. a) A swimmer swim against the current from the bridge, while a ball was taken by the current. After 20 minutes passed the swimmer recalled the ball and turned back. He caught the ball 2km from the bridge. What is the current’s speed?

b) A boat and a raft started with the current from A. The boat reached B, turned back and met the raft 4 hours after the start. How much time did it take for the boat to reach B?

3. Going down an escalator Mike trod 50 footsteps. Alan goes three times faster and trod 75 footsteps. How many footsteps long is the elevator?

4. It takes five day for a ferry to go down Mississippi river from A to B. It takes 7 days for the ferry to come back. How mach time does it take for a raft to make from A to B?
5.  Mr. Simpleton and Mr. Slyboots take an escalator going down. Exactly at the middle Mr. Slyboots threw Mr.Simpleton’s hat onto a next escalator going up. Mr. Simpleton runs back upstairs and then runs down counter the motion of the second escalator to catch his hat. Mr.Slyboots runs down the first escalator and then runs up the second escalator in order to catch Mr.Simpleton’s hat faster. Who will catch the hat first if both run with the same speed relative the escalator? 
