ASSIGNMENT # 2: WORD PROBLEMS - ROUND 1
Model problem # 1: The sum of seven times a number and five is 47.  Find the number.



                (Add)      (Mult.)       (Unknown:x)      (=)

Step I: Translate the English into an equation: 


7x + 5 = 47

Step II: Solve by inverse operations.  In this case, subtract 5 to both sides and then divide by 7.

Step III: The answer is a sentence.  In this case: “The number is 6.”

Step IV: Do an informal check: plug the answer back in the sentence and PEMDAS


7(6) + 5 = 47

Model Problem # 2: If twice a number is subtracted from 132, the result is the same as when

                                 twelve is added to twice the number.  Find the number.

Key words: Twice: means to multiply by 2; “the result is the same as ” means =

Translation: 132 - 2x = 12 + 2x

Move the variables together to one side (I suggest moving -2x over to the right hand side)

Move the integers over to the same side (I suggest moving 12 over to the left hand side and then solve for x.)  


132 - 2x = 12 + 2x

                   + 2x         + 2x

                 132 = 12 + 4x

                 -12    -12


     120 = 4x
                   4       4


        x = 30

The number is 30.  Check: 132 - 2(30) = 12 + 2 (30)




          132 - 60   = 12 + 60




                   72    =   72

Model Problem # 3: 

Six times a number equals three times the number increased by 24.  Find the number.

6x = 3x + 24 (Move the 3x over to the left side and then divide by 3.  The number is 8.

Check: 6(8) = 3(8) + 24

             48   = 24 + 24

              48  = 48

Practice problems: Solve each of the following. Do some sort of a check to confirm your answers.  All work is done on looseleaf. The original problem must be re-written.

Remember: Look for the English words that identify the operations needed to find the missing numbers.

1) If ten times a number is decreased by six, the result is 104.  Find the number.

2) If four times a number is increased by five, the result is 41.  Find the number.

3) If five times a number is decreased by 13, the result is equal to twice the number 

    increased by 11.  Find the number.

4) Eight times a number equals 35 more than the number.  Find the number.

5) Twice a number is equal to 35 more than seven times the number.

6) If a number is multiplied by 7, the result is the same as when 25 is added to twice the number.  

    Find the number.

7) If three is added to five times a number, the result is the same as when fifteen is added to twice 

    the number.  Find the number.

8) If three times a number is increased by five, the result is the same as when 77 is decreased by 

    nine times the number.  Find the number. 

ASSIGNMENT # 3: ROOUND 2- MORE COMPLICATED WORD PROBLEMS
“Let” statements are needed when there is more than one number at work in a given problem.  We worked with “let “ statements when we were solving algebraic systems of equations word problems.  (Remember: Let “p” represent pizza; “c” represents cola etc.,)

More complicated word problems require the use of a “let” statement so that the relationship between the numbers is clearly established.

Model problem # 1:   One number is four more than another.  If four times the smaller number is decreased by twice the larger number, the result is 12.  Find both numbers.

Step 1: Create a “let” statement.  The relationship between the numbers is usually (but not always) established in the first sentence.

Let:

1st # : x (The first number is always “x” and in this case will represent the “smaller” number)

2nd #: x + 4 (This number is the “larger” number since we are adding 4 to whatever the original

                     number turns out to be.)

Step 2: Create an equation:

4(x) - 2(x + 4) = 12    Use the distributive property to get the ball rolling.

4x - 2x - 8 = 12          Now combine like terms

2x - 8 = 12                 Now begin the inverse process

     +8    +8

 2x   =     20 

 2             2

    x = 10

Step 3: Complete the let statement.  Go back to the let statement and plug in 10 each time “x” appears.

Let:

1st # : x = 10

2nd #: x + 4 = (10) + 14 = 14

Step 4: Write a sentence and do a check.  “The numbers are 10 and 14.”

Ck: 4(10) - 2(14) = 12

         40   - 28 = 12

                  12 = 12

Model Problem # 2: One number is three more than another.  Four less than twice the larger number is the same as twelve more than three times the smaller number.  Find the larger number.

Let:

1st #: x (smaller number)

2nd #: x + 3 (larger number)

  2(x + 3) - 4 = 12 + 3(x) (Remember: ‘less than” goes after the multiplication)

  2x + 6 - 4 = 12 + 3x (distribute)

  2x + 2 = 12 + 3x (combine like terms)

 -2x                -2x

          2   =   12 + x

       -12       -12 
       -10   =   x

Complete the let statement: I re-wrote the let in the space below.  You will go back to your original let rather than re-write it.

Let:

1st #: x = -10

2nd #: x + 3 = (-10) + 3 = -7

The larger number is -7.

Ck: 2(-7) - 4 = 12 + 3(-10)

        -14 - 4  =   12 + -30

          - 18    = - 18

Model problem # 3: One number is nine less than another.  Twelve more than four times the larger number is the same as six more than the smaller number.  Find the smaller number.

Let: 

1st #” x (Larger number)

2nd #: x - 9 (Smaller number since we are subtracting)

12 + 4(x) = 6 + (x-9) (the ( ) are optional here but highly recommended)

12 + 4x = x - 3 (combine like terms on the right hand side of the equation)

      - x     -x

 12 + 3x = -3

-12            -12

      3x    =   -15   

       3            3

       x = -5

Complete the Let statement:

1st #: x = -5

2nd # = x - 9 = (-5) - 9 = - 14

The smaller number is -14.

ck: 12 + 4(-5) = 6 + -14

       12 - 20   = -8

            -8 = -8

Practice problems: Solve each problem below.  Each problem requires a “let” statement.  The final answer is a sentence and some sort of check must be done.  All work is done on looseleaf.

The original problem must be re-written on the looseleaf.

1) One number is eight more than another.  If the smaller number is multiplied by three, the result 

    is eighteen more than the larger number.  Find the numbers.

2) One number is five more than another.  Seven less than twice the smaller number is the same 

     as six more than the larger number.  Find both numbers.

3) One number is six more than another.  Eight less than twice the smaller number is the same as

    six more than the smaller number.  Find each number.

4) One number is four less than another.  If eight times the larger number is added to twice the

     smaller number the result is 52.  Find the smaller number.

5) One number is six more than another. Six less than four times the larger number is the same as

     the sum of twelve and six times the smaller number.  Find the larger number.

ASSIGNMENT #4: ROUND 3: RATIO WORD PROBLEMS

Ratio word problems involve comparisons between two or more groups.  Examples: The ratio of boys to girls in math class; the ratio of cats to dogs in an animal hospital; the ratio of clarinets to trumpets to trombones in an orchestra etc.,

Ratio involves a proportional relationship.  The word problem will give this proportional relationship.  It’s our job to come up with the exact numbers.

Model Problem # 1: The local animal hospital only treats cats and dogs. The ratio of cats to dogs at this hospital is 7 to 8.  If there are 75 animals all together at this hospital, how many are dogs?

Create a “let’ statement: It should be specific to the problem and written in the order given.  “7 to 8" (which could also be written 7:8) represents the proportional relationship between the cats and the dogs.  We use the numbers and add on a variable to create the let statement.

Let:

Cats: 7x

Dogs: 8x

Cats + Dogs = Total animals (The ratio equation is always created the same way.)

7x + 8x = 75

 15x   =    75 

  15          15

     x = 5

Complete the let:

Cats: 7x = 7(5) = 35

Dogs: 8x = 8(5) = 40

There are 40 dogs at this animal hospital.

Check: 7(5) + 8(5) = 75

             35 + 40 = 75

                     75 = 75

Model problem # 2: The ratio of two numbers is 1:5 and their sum is 24.  Find the numbers.

Let:

1st #: 1x

2nd #: 5x

1x + 5x = 24

 6x   =    24 
   6           6

      x = 4

Complete the let:

1st #: 1x = 1(4) = 4

2nd # 5x= 5(4) = 20

The numbers are 4 and 20.  Check: 1(4)  + 5(4) = 24 
                                                           4 + 20 = 24






     24 = 24

Model problem # 3: The ratio of redheads to blondes to brunettes at a modeling school is 2:6:12.  If there are 100 models at this school, how many are blondes?

Let:

redheads: 2x

blondes: 6x

brunettes: 12x

2x + 6x + 12 x = 100

   20 x   =    100  

   20              20

        x = 5

Complete the let statement: 

redheads: 2x = 2(5) = 10

blondes: 6x = 6(5) = 30

brunettes: 12x = 12(5) = 60

There are 30 blondes at this modeling school. (Note well: the let statement is always completed even if the question only wants one particular group to be represented in the answer.)

Ck: 2(5) + 6(5) + 12(5) = 100

      10 + 30 + 60 = 100

                   100 = 100

Practice problems: Do all work on looseleaf.  Re-write each problem.

1) Two numbers are in the ratio: 4;3.  Their sum is 70.  Find the numbers.

2) The ratio of the number of boys to the number of girls in a school is 11:10.  If there are

     525 pupils in the school, how many are boys?

3) The ratio of students to adults on an overnight camping trip is 13 to 5.  If the sum of the 

    people on the trip is 36, how many adults are there?

4) Two numbers are in the ratio 4 to 5.  If their sum is 54, find the larger number.

5) The ratio of trumpets to trombones to clarinets in the orchestra at Adams High School is

     4:3: 5.  If there are 84 people who play one of these instruments, how many play the trumpet?
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