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Word Problem Test – Systems of Equations
Instructions: Solve each problem defining two variables and writing two equations. You must show your work. Your work must justify your answer. Be neat. Your solution should not use only one variable or one equation.
1. I invest $50,000 for one year. Part is invested at 5% interest per year and the rest is invested at 4% per year.  I earn $2,125 after one year.  How much did I invest at 5% and how much did I invest at 4%?

I = prt

Let x = amount invested at 5%   (Answer: $12,500)
Let y = amount invested at 4%    (Answer: $37,500)
x + y = 50,000             y = 50,000 - x

2,125 = .05x(1) + .04y(1)

2,125 = .05x + .04 (50,000 – x)
Substituting 50,000 – x for y

2,125 = .05x + 2,000 - .04x
Distributive property

2,125 = .01x + 2,000

Combining like terms

125    = .01x



Subtract 2,000 from both sides

x        = $12,500


Divide each side by .01
y = 50,000 – x = 50,000 – 12,500 = 37,500

2. Two trains leave Los Angeles at the same time.  Train A travels north. Train B travels south.  At the end of two hours they are 180 miles apart. Find the rate of both trains if Train A is traveling 10 miles per hour slower than Train B.

Let a = rate of train A     (Answer: 40 miles/hour)
Let b = rate of train b     (Answer: 50 miles/hour)

a  + 10 = b

2a + 2b = 180

D = rt
2a + 2(a + 10) = 180

Substitution

2a + 2a + 20 = 180

Distributive property

4a + 20 = 180

Combining like terms

4a = 160


Subtract 20 from each side

a = 40
miles/hour

Divide each side by 4

b = a + 10 = 40 + 10 = 50 miles/hour
3. Colleen is selling hot dogs at $.75 each and hamburgers for $1.25 each at the eighth grade fundraiser.  If the sales for the day total $127.50 and a total of 120 items were sold, how many of each items were sold?
Let d = # of hot dogs
(Answer: 45 hot dogs sold)
Let b = # of hamburgers
(Answer: 75 hamburgers sold)
d + b = 120


number of dogs and burgers sold equals 120

.75d + 1.25b = 127.5 
price of dog x # of dogs + price of burger x # of burger = 



$127.50
b = 120 – d

.75d + 1.25 (120 – d) = 127.5
Substitution

.75d + 150 – 1.25d = 127.5

Distributive property

-.5d + 150 = 127.5


Combining like terms

-.5d = -22.5



Subtract 150 from both sides

d = 45




Divide both sides by -.5

b = 120 – d = 120 – 45 = 75
4. Susan is printing photographs in a photography class. She has both 8% and 20% stop bath (acetic acid) solutions.  She needs 2 liters of a 12% solution.  How much of each solution must she mix?
Let x = volume of 8% solution    (Answer: .667 Liter)
Let y = volume of 20% solution
(Answer: 1.333 Liter)
x + y = 2 liters   x = 2 - y


.08x + .2y = .12(2)


.08(2 – y) + .2y = .12(2)

Substitution

.16 - .08y + .2y = .24

Distributive property and simplification

.16 + .12y = .24


Combining like terms

.12y = .08



Subtract .16 from both sides

y =  .667 Liter


Divide both sides by .12 (Rounded to hundredth)

x = 2 – 2/3 = 1.333 Liter

Rounded to nearest hundredth (i.e. nearest mL)

5. How many pounds of coffee costing $6.20 per pound must John mix with 18 pounds of coffee costing $5.80 per pound to produce a mixture that costs $6.10 per pound?

Let x = pounds of $6.20 coffee


x + 18 = y

Let y = pounds of $6.10 coffee


6.2x + 5.8(18) = 6.1y

6.2x + 5.8(18) = 6.1(x + 18)
Substitution

6.2x + 104.4 = 6.1x + 109.8
Simplification and Distributive Property

.1x = 5.4



Subtract 6.1x and 104.4 from both sides

x = 54 pounds of $6.20 coffee
Divided each side by .1

