Mixed Word Problems

1)  A farmer wishes to build a pen on the side of his barn.  (He will not need to use any of his fence along the barn)  He has 68 feet of fencing and the length will be 5.5 feet longer than half the width.  See diagram. What will the area of the pen be? (450 ft2)
    
[image: image1]
2) If the farmer has 68 feet of fence to use, what will the dimensions of the pen be if he wants to maximize the area?  What will the maximum area be?  (17 ft x 34 ft, 578 ft2)

3)  An old fashioned sink has separate spigots for the hot and cold water.  If the drain plug is in place, the cold water spigot can fill the sink in 3 minutes.  If the drain plug is in place, the hot water spigot can fill the sink in 4 minutes.  The drain is rather clogged, so it takes 15 minutes to empty a full sink of water.

a)  If the drain was accidentally left open, how long would it take the cold water spigot alone to fill the sink?  

b)  If the drain was accidentally left open, how long would it take the hot water spigot alone to fill the sink?  

c)  If the drain was accidentally left open, how long would it take the cold water spigot and the hot water spigot working together to fill the sink? 
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4)  A student makes and sells necklaces at the beach during the summer months.  The material for each necklace costs her $6.00 and she has been selling about 20 per day at $10.00 each.  She has been wondering whether or not to raise the price, so she takes a survey and finds that for every dollar increase she would lose two sales a day. What price should she set for the necklaces to maximize profit? (Hint: Profit = Revenue-Cost, write the revenue equation first, then subtract cost.  Define your variables carefully to avoid confusion)  ($13.00)

5) Carlos flew from Alamagordo to Shiprock and back in his Cessna 162.  On the way there, his flight took 1.5 hours and he had a 25 mph tailwind.  On the way back, his flight was 2 hours, and he flew directly into the 25 mph wind the whole time.  About how far is it between Alamogordo and Shiprock if he had a constant airspeed? (300 miles)
6) There are 3142 freshmen enrolled in a college this year.  This is a 6.5% increase over last year’s freshman class.  How many freshmen were enrolled last year?  (2950)
7)  In a recent election 7179 votes were cast for the two candidates. If 6 votes had been switched from the winner to the loser, the loser would have won by 1 vote.  How many votes were cast for each candidate?  (3595, 3584)
8)  The local bank has three options for your investments.  The first is a bond which pays triple your investment once at the end of 20 years. The second is an account which pays 5.4% compounded continuously.  The third is an account which pays 5.5% compounded monthly.  Which one will be the best value for you? (hint: Assume that you invest $1.00 in each case.  Compare amounts at the end.)  (case 1)

9)  The half life of radium is 1690 years.  How long until only 20% of a sample is left? (3924 years)

10)  After the release of radioactive material into the atmosphere from a nuclear power plant at Chernobyl (Ukraine) in 1986, the hay in Austria was contaminated by iodine 131 ( half-life, 8 days).  If it is all right to feed the hay to cows when 10% of the iodine 131 remains, how long did the farmers need to wait to use this hay? (27 days)

11)  Income tax rates are tiered.  This means that the first $14,300 of taxable income is taxed at 10%.  The amount from $14,300 to $58,100 is taxed at 15%.  The amount from $58,100 to $117,250 is taxed at 25%.  If a taxpayer paid $12,375.00 in tax, what was his taxable income? (round all values to the nearest dollar.) ($75,600.00)
12)  Suppose that Kristin ate two fast food hamburgers and drank one medium cola, for a total of 770 calories.  Kristin’s friend, Jack, ate three hamburgers and drank two medium colas for a total of 1260 calories.  How many calories are in a hamburger and how many calories are in a cola? (280,210)
13)  A new water treatment plant reduces pollutants in the water by 1/50 each day.  How long until only 1/100 of the original pollutants remain? (228 days)
14) At a party someone poses this riddle.  In two years my cousin Sam will be twice as old as he was five years ago. How old is Sam?  (12 years)

15)  Two lines that are not parallel are shown in the figure. Suppose that it is known that the measure of angle 1 is (10x+6y)o , the measure of angle 2 is (4y)o  and the measure of angle 3 is (7x+2y)o . Find x and y. Find the measure of each of the angles. (hints:  What is the total measure of all 4 angles?  What do you know about opposite angles?) (4, 14)
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