Algebraic Word Problems
Example 1: The length of a room exceeds its width by 4 ft.  A rug covers the floor except for a border of 2 ft wide all around.  If the area of the border is 68 sq-ft, find the area of the rug.
Example 2: A shopkeeper bought some eggs from a farmer in St. Mary’s County, MD for $0.40 per dozen.  He also bought eggs from a different farmer (in Calvert County) for $0.50 per dozen.  The number of eggs bought in Calvert County was 2 dozen less than the number purchased in St. Mary’s County.  If the total profit from selling all of these eggs at $0.60 per dozen was 35% of costs, determine how many eggs were bought from each farmer.

Example 3: A farmer has 90 feet of fencing.  He wishes to use all of it to enclose a rectangular plot of 1000 sq-ft using a wall as one side of the enclosure.  Show that there are two ways to do this.

Example 4: Mixtures!

(a) If 10 pounds of candy costing 60 cents per pound are mixed with 40 pounds of candy costing 90 cents per pound, find the cost per pound of the mixture.

(b) If x pounds of candy costing 60 cents per pound are mixed with (50 – x) pounds of candy costing 90 cents per pound, express in terms of x the cost of one pound of the mixture.

(c) Find the value for x for which the cost of one pound of the mixture is 69 cents.

Example 5: Simple Interest

(a) If a sum of P dollars is invested at r% simple interest, the amount A in the account after n years is given by the formula 
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.  Solve this formula for P and use the result to find the sum of money that should be invested at 4% so that A = 144 after 5 years.

(b) A man invests x dollars at 2.5 percent simple interest per year and (5000 – x) dollars at 5.5 percent.  If I is the total annual income of the investments (in dollars), express I in terms of x in simplest form.

(c) (continuation of (b).)  Find the total income after the first year if x = $1500.

(d) (continuation of (b).)  Find the value of x for which the total income after the first year is $194.

Example 6.  A company manufactures two versions of a products, version A and version B.  The total production capacity is 1800 units per day.  The profit is $2 / unit A and $1 / unit B.  All of the version A are taken by truck to a warehouse 5 miles from the production facility.  All of the version B are taken by truck to a warehouse 2 files from the production facility.  Each truck can hold up to 10 units (any type).  There is enough gas to travel 960 total miles per day.  Show that this problem has infinitely many solutions.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Example 7: A library spends $60 per month on books.  The average price of the books bought in January was 10 cents higher than for those bought in December, and consequently, the library bought one less book in January.  How many books were bought in December?

Example 8: A dealer bought a number of identical items for a total of $30.  Two of these items were broken by an assistant (and could not be sold), but by selling each of the remaining items at 50 cents above cost, the dealer was able to make a total profit of 20%.  How many items did the dealer buy?
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