Rational Equation Applications
Set up each of the following application problems using a rational equation.
1) In order to access the outer part of Terminal 1 at O’Hare International Airport, you must walk quite some distance in a tunnel that travels under part of the airport.  To make the walk less difficult, there is a moving walkway that travels at 2 feet per second.  Suppose that Hana can travel 152 feet while walking on the walkway in the same amount of time it takes her to travel 72 feet while walking on the pavement without the aid of the moving sidewalk.  How fast does Hana walk?
2) An engine pulls a train 140 miles.  Then a second engine, whose average rate is 5 miles per hour faster than the first engine, takes over and pulls the train 200 miles.  The total time required for both engines is 9 hours.  Find the average speed of each engine.

3) Drake drove 30 miles, one way, to make a sales call.  His second sales call was 35 miles away from the first sales call, and he drove 10 miles per hour faster than he did on his way to his first sales call.  If the driving time was 1 hour for the entire trip, find Drakes driving speed on the way to his second sales call.
4) Because of an anticipated heavy rainstorm, the water level in a reservoir must be lowered by 1 foot.  Opening Spillway A lowers the level by this amount in 4 hours, whereas opening the smaller Spillway B does the job in 6 hours.  How long will it take to lower the water level by 1 foot if both spillways are opened?

5) Stephanie took her kayak to the Kaweah River, which flows downstream at a rate of 2 kilometers per hour.  She paddled 15 km upstream, and then paddled downstream to her starting point.  If this round-trip took a total of 4 hours, find the speed that Stephanie can paddle in still water.
6) You must leave for campus in half an hour, or you will be late for your 8:00 Math class.  Unfortunately, you are snowed in. You can shovel the driveway in 45 minutes and your brother claims he can do it in 36 minutes.  If you shovel together, how long will it take to clear the driveway?  Will this give you enough time before you have to leave?

7) A demolition company wants to build a brick wall to hide from public view the area where they store wrecked cars.  Working together, an experienced bricklayer and an apprentice can build the wall in 12 hours.  Working alone, it takes the apprentice 10 hours longer than the experienced bricklayer to do the job.  How long would it take the experienced bricklayer to build the wall working alone?

8) A faucet can fill a sink in 5 minutes.  It takes twice that long for the drain to empty the sink.  How long will it take to fill the sink if the drain is open and the faucet is on?

9) Two pumps are available to fill a swimming pool.  The larger pump can fill the pool in 8 hours if it works alone.  The smaller pump would take 17 hours to fill the pool if it worked by itself.  The large pump was busy on another job so the pool superintendent began to fill the pool with the smaller pump.  Seven hours after the small pump began to fill the pool, the larger pump arrived and began to work along with the smaller pump.

How long was the larger pump working when the pool was full?  How long had the smaller pump been working?

10)  The company newsletter needs to get out by the end of the workday.  Karen can staple and fold all of the newsletters in 23 hours.  John could do it by himself in 17 hours.  Mary could do it by herself in 19 hours.
Karen begins to work, then one hour later Mary joins her, then two hours after that, John joins them.  If Karen began stapling and folding at 8:00, will the job be done by 5:00?

How long would each person have been working by the time the job is done?

Answers:

1) 1.8 feet/second
2)  35 m/hr, 40 m/hr

3) 70 m/hr
4) 
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 hours (or 2 hours and 24 minutes)

5) 8 kilometers/hour
6) 20 minutes

7) 20 hours

8) 10 minutes

9) 3.2 hours, 10.2 hours
10) yes, Karen 7.93 hrs, Mary 6.93 hrs, John 4.93 hrs
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