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8 Problem Solving Strategies
#1. . .Drawing a mathematical picture

#2. . .Using a t-chart
#3. . .Sorting (etc.)
#4. . .Using a receipt
#5. . .Finding a pattern (sequences)
#6. . .Systematically organizing data
#7. . .Working backwards 

         (& Algebraic expressions)
#8. . .Using organized guess and check
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PS #1. . .Drawing a mathematical picture

1. Anthony, Zachary, and Joe work at the new Rollin’ Along Cycle Shop in Kingsville. Last Saturday a shipment of wheels came in with an assortment of parts. The factory had mistakenly packed all of the wheels for the new wagons, bicycles, and tricycles in one box and the remaining parts in another box. The boys were supposed to assemble (put together) the new wagons and cycles.

There were thirty-four wheels in all. Zachary noticed that there were two wagon “bodies” and one unicycle. Joe found a note that stated there were an equal number of bicycles and tricycles. Anthony suggested that they put the wagons together first, then assemble 1 bicycle and 1 tricycle at a time until the remaining wheels were gone. The boys agreed to follow Anthony’s plan. How many tricycles are assembled?

· First solve this problem using cubes that will hook together.

· Next use the circles below to solve the problem with a picture.
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2. Mr. Herbst had 15 stools in the band hall.  Some stools had 3 legs and some stools had 4 legs.  If there were a total of 51 stool legs, how many four-legged stools did Mr. Herbst have in the band hall?
      PS #8. . .Using organized guess and check

3. The seventh grade class decided to sell candles for a fundraiser.  There are small candles and large candles.  Noe lost his price list, but he remembers that Mrs. Jones bought one small candle and one large candle for a total of $11.  Mrs. Villarreal bought three small candles and two large candles for a total of $26.

· How much is one small candle?
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How much is one large candle?




$11
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$26
4.  Mrs. Dunn and Mrs. Charles took their children to the Ringling Barnum & Bailey Brothers Circus.  Before the circus started Mrs. Dunn stopped at the concession stand and bought a soft drink and a bag of pop corn for $3.50.  Mrs. Charles bought three soft drinks and two bags of pop corn for $8.50.

· How much is one soft drink?




· How much is one bag of pop corn?
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$3.50
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$8.50
[image: image18.wmf]PS #8. . . Using organized guess and check

1. Mrs. Valdez bought 1 adult and 1 youth spirit shirt; she spent $24.  Mrs. Lamb bought 3 youth and 2 adult spirit shirts; she spent $57.  How much is does one youth spirit shirt cost?
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2.  The eighth grade class decided to open the “Dragon Snack Bar” from 2:30 to 3:00 p.m. after school each day as a fundraiser.  The “Dragon Snack Bar” is a huge success; by Friday the only two items left to sell were single Rice Krispy Treats and Tootsie Roll Pops.  Uh-oh!  The price list is lost!  Felicia remembers buying one Rice Krispy Treat and one Tootsie Roll Pop on Wednesday for 80 cents.  Sheldon remembers that he bought 3 Rice Krispy Treats and 2 Tootsie Roll Pops on Thursday for $2.20 (think 220 cents).


(No pennies are needed; prices are multiples of 5 or 10.)

· How much is one Rice Krispy Treat?




· How much is one Tootsie Roll Pop?





[image: image28.wmf]
[image: image29.jpg]


80¢
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220¢

[image: image31.wmf]
            PS #2. . . Using a t-chart
[image: image32.wmf]1. Kristen, Meagan, Travis, and Joey are playing a Fishing Madness: Angle Review card game. The boys are trying to figure out either the complementary (C) or supplementary (S) angle to the given angle for five cards. Organize the data in a t-chart and find the desired angle measure.
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2. While researching for their science fair project, Jordan and Scott discovered that a cockroach can run 0.2 m/sec and an Australian Tiger beetle can run 2.5 m/sec. Complete the following table to determine the distance each insect travels at the given intervals, then answer the question.  Time intervals:  8 seconds, ¼ minute, ½ minute  

                      Cockroach                      Australian Tiger beetle
      rate       time     distance    rate        time       distance

     m/sec      sec          m          m/sec      sec          m

                               PS #3. . . Sorting
1. There are four children in the Mendez family. Ramiro is 1½ times as tall as Dalia. Natasha is shorter than Ramiro and exactly ¼ foot taller than Juan.  Dalia is 10 inches shorter than Juan, who is five feet tall.  
First, order the Mendez children from tallest to shortest. Next, find each child’s height in inches; finally, convert each height to a combination of feet & inches.

	Name of Mendez Child
	Height: inches
	Height:  feet & inches

	
	
	

	
	
	

	
	
	

	
	
	



2. Mrs. Harborth and Mrs. Johnson went to Wal-Mart® to buy juice for the junior high “Honor Roll Happy Hour Breakfast” featuring juice, waffles, pigs-in-a-blanket, and cinnamon rolls. The women decided to buy more grape juice than strawberry-banana juice, but only ½ as much grape juice as orange juice. After a lengthy discussion, they agreed that the apple juice purchased should be            
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 times the quantity of the grape juice.  
· First, order the juices from least quantity to greatest quantity.
· Next, if the women bought two pints of strawberry-banana juice and this amount equals 
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 the amount of grape juice, find the quantity of each juice bought in ounces & quarts.
	Juice Type
	Quantity:  ounces
	Quantity:  quarts

	
	
	

	
	
	

	
	
	

	
	
	


                 PS #7. . . Working backwards
5. Mrs. Kirchoff’s husband built a square deck in their back yard.  If the perimeter of the deck is 44 ft, then one side of the deck is _____ ft and the AREA of the deck is ________ ft2.

6. Mrs. Cavazos has a square office in her home.  If the area of the office is 144 ft2, then the length of one side is _____ ft and the PERIMETER of the office is _______ ft.

7. Mrs. Garcia has a rectangular flower bed in her front yard.  The area of the garden is 42 ft2 and the width is 3 ft.  The length of the garden is ______ ft and the PERIMETER of the garden is ________ ft.

8. Mr. Hinojosa wants to construct a round flower garden in front of the school with an approximate area of 300 square feet.  Estimate by using 3 for 
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; find the radius, diameter, and circumference of the flower garden.  

PS #7. . . Working backwards
3.   The Math club was planning a Valentine’s Dance.  The students decided that they would take turns being the D.J. and use their own CDs.  Yvanna took 1.5 times as many CDs as Jay.  Rachel had five less than Yvanna.  Sara accidentally left two of her CDs at home; therefore, giving her two CDs less than Rachel.  How many CDs did the Math club have for the dance if Jay had 16 CDs?  

	Person
	Mathematical Expression
	# of CDs

	Jay


	
	

	Yvanna


	
	

	Rachel


	
	

	Sara


	
	


4. Ralph, Xavier, Nathan, and Edmund joined a hot dog eating contest at the County Fair.  Xavier ate four less hot dogs than Ralph.  Nathan ate twice as many as Xavier.   Edmund ate two more than Nathan.  If Ralph ate 13 hot dogs, how many hot dogs did each boy eat?  Who won the race?
                                                                                      
	Person
	Mathematical Expression
	# of hot dogs

	Ralph


	
	

	Xavier


	
	

	Nathan


	
	

	Edmund


	
	


                  PS #4. . . Using a receipt
1. While shopping at the mall last Saturday, Noelia and her two best friends equally shared the cost of a Mary Kate & Ashley® manicure and pedicure kit.  The regular price of the kit was $30. The girls received a 20% discount, then paid an 8% tax on the discounted price. Find the total amount that each girl paid toward the cost of the manicure and pedicure kit.
	Item
	Quantity
	Price (usu. unit price)
	Item Total

	 
	 
	 
	 

	
	
	
	

	(Discount may be given as a % or fraction.)
	Sub-total
	 

	Note: Discount is ______% or _____
	Discount Amount
	 

	          
	 
	Discounted Price
	 

	Note: Tax rate is ______%
	 
	Amount of Tax
	 

	 
	 
	Total (overall)
	 

	
	 Each girl’s total
	 


· Is there another “path” that leads to the same result? Did anyone approach this problem a little differently?  (It’s OKAY if you did.)

                     PS #4. . . Using a receipt

2. Look at the Sonic® menu on the other page. Ruben wants to figure out how much he will save if he orders the #5 Combo Meal – Coney Meal instead of ordering the same items separately. (a)  Disregarding tax, how much will Ruben save? Use this partial receipt to organize your data.     
      * Savings = ____________
	Item
	Quantity
	Price (usu. unit price)
	Item Total

	 
	 
	 
	 

	 
	 
	Sub-total
	 

	Note: Tax rate is ______%
	 
	Amount of Tax
	 

	Think:  How do you get change?
	Total
	 


    (b)  Which set of steps correctly describes a procedure for Ruben to use 

           to find his savings?  Answer:  SET ______  

SET W:  Subtract the sum of $2.69, $1.39, and $1.29 from $4.89. 


SET X:   Find the sum of $2.69, $1.39, and $1.29, then subtract $4.29 
              from the sum. 

SET Y:   Find the sum of $1.69, $1.39, and $1.29, then subtract 

 $4.89 from the sum. 
     
SET Z:   Find the sum of $2.69, $1.39, and $1.29, then subtract 

$4.89 from the sum.

    (c)  Record the price of the #5 Combo Meal – Coney Meal on the receipt. 

           If there is an 8% tax rate, find Ruben’s tax and actual total.
	Item
	Quantity
	Price (usu. unit price)
	Item Total

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	Sub-total
	 


PS #7. . . Working backwards
1. Frank works at Sub-way usually the same shift as Jill, George, and Hillary.

Jill is ½ Frank’s age and George is a decade older than Jill. Hillary is two years younger than Jill who is 20 years old.
First, order their ages from youngest to oldest. Next, find each age in years;        finally, convert each age to months. 
	Person
	Mathematical Expression
	Age

	Jill


	
	

	Hillary


	
	

	George


	
	

	Frank


	
	


2.  Barbie has several different hair ribbons.  She has twice as many red ribbons as white.  The number of yellow ribbons is three less than red.  The number of blue ribbons is two more than yellow.  The number of green ribbons is three less than blue.  If Barbie has six white ribbons how many total ribbons does Barbie have?

	Ribbon Color
	Mathematical Expression
	# of Ribbons

	White


	
	

	Red


	
	

	Yellow


	
	

	Blue


	
	

	Green


	
	


PS #6. . . Systematically organizing data
5. The results of a random survey show that 32 out of 60 students plan to vote for Josh for student council president, 20 out of 60 students plan to vote for Mindy, and 8 out of 60 have a write-in candidate for student council president.  Based on this survey, which is the best prediction of the total number of votes that Josh will receive if 300 students vote in the election?



6. The 8th grade class needs to raise money for their field trip to Fiesta Texas, so they decided to sell “Snack Combos” every Friday afternoon.  A “Snack Combo” consists of one drink, one fruit, and one dessert.  Given the following choices, how many unique “Snack Combos” are possible?

     ( Complete the following t-chart to support your answer.

Drink choices:  {Sprite®, Dr. Pepper®, Diet Coke®, Hawaiian Fruit Punch®}

Fruit choices:  {Apple, Orange, Strawberries}
Dessert choices:  {Chocolate chip cookie, brownie, Rice Krispy Treat®}


            PS #4. . . Using a receipt
3. On Monday Grant’s mom gave him $22 for spending money for the week.  Grant spent $3.25 at the snack bar each day on Monday – Wednesday, then spent $4.00 at the snack bar on each of the last two days. Grant also bought two tickets to the high school drama club’s play so that he and a friend could get out of class; each ticket cost $0.75. Grant spent $1.50 on after-school snacks, and saved the rest of the money.  

(a)  How much money did Grant save? Use this partial receipt to organize  

      your data.          Answer:  Grant saved ___________ .  

	Item
	Quantity
	Price (usu. unit price)
	Item Total

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	Think:  How do you get change?
	Sub-total
	 


(b)  Which expression can be used to find the amount of money that Grant

       saved?          Answer:  EXPRESSION _____
EXPRESSION F:  22 – 3.25 – 4 – 0.75 – 1.50  

EXPRESSION G:  22 – (3.25 
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 3  +  4 
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 2  + 0.75  
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 2  + 1.50)  

EXPRESSION H:  22 –  3.25 
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 3  +  4 
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 2  + 0.75  
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 2  + 1.50

EXPRESSION J:  22 – (3.25 
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 3 + 4 
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 2 + 0.75 + 1.50)

(c)  At this rate of savings, how many weeks will it take Grant to accumulate    

      $25?  (Hint:  “KISS” is a super strategy here! A t-chart is helpful, too.)   


Answer:  Grant will need _________ weeks to save $25.  

             PS #4. . . Using a receipt


4. Jennifer and Tara are planning a summer party with some friends; they are responsible for the soft drinks. The girls decide to buy 12-oz cans of soda because they don’t want to have to deal with the expense or mess of cups.  Wal-Mart® has 12-packs of all sodas on sale for “2 for $5” until next Wednesday, so the girls need to go ahead and purchase the drinks. They are planning the party for 40 people. Disregarding tax, what other information is needed to find the cost of the soft drinks for the party?

A.  What flavors of sodas do their friends like the best?

B.  What is the unit cost of a single 12-pack of soda?

C.  How many sodas are they going to plan for each person to drink?

D.  How many sodas can they buy for twenty dollars each?

5. Virtual Shopping Activity:  Go through the advertisements. Select items.    Write an application problem and complete a receipt. Make sure that you ask a question in your problem & answer the question in the solution.  

	Item
	Quantity
	Price (usu. unit price)
	Item Total

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	(Discount may be given as a % or fraction.)
	Sub-total
	 

	Note: Discount is ______% or _____
	Discount Amount
	 

	          
	 
	Discounted Price
	 

	Note: Tax rate is ______%
	 
	Amount of Tax
	 

	 
	 
	Total
	 

	Think:  How do you get change?
	 
	 


       PS #6. . . Systematically organizing data
3. Coach Dodson has narrowed down his 400m boys relay team to 5 players; how many different relay teams of 4 are possible from these 5 players?  (Show all possible teams to justify your answer.     



4. Mr. Salinas decided to issue every secondary student a student identification card which will include a photo i.d. and a student i.d.  The student i.d. will consist of one letter of the alphabet followed by a digit.  Digits may be repeated.  How many different student i.d.’s are possible?  (Justify your answer.     

PS #6. . . Systematically organizing data
1. Randy has a quarter, a dime, a nickel, and a penny.  He tosses all four fair coins up in the air simultaneously.  What is the probability that all four coins will land on tails? 

( Draw a tree diagram to support your answer.


2. Kristen uses the spinner shown below and a fair number cube in a game.  Notice that the spinner has an equal chance of landing on one of five colors:  red, blue, yellow, green, or orange.  The faces on the number cube are labeled 1 through 6.  What is the probability of Kristen spinning and getting the color blue and then rolling a prime number on the number cube?

( Draw a tree diagram to support your answer.  


PS #5. . . Finding a pattern
· Set up a function table for each problem unless otherwise instructed.

· You may set up the function table using x & y as long as you realize that x is replacing n and make appropriate adjustments when selecting an answer.

1. If n is the position of a number in this sequence, what is the expression that identifies this pattern?     5, 7, 9, 11, . . .  



        n

                 x      y

2. Find the expression that can be used to find the nth term in the following arithmetic sequence, where n represents a number’s position in the sequence.            0, 2, 4, 6, . . .

        n

                 x      y

PS #5. . . Finding a pattern
3. A sequence of numbers was generated using the rule 5n - 10, where n represents a number’s position in the sequence. Which sequence fits this rule? 

A.   5, 0, 5, -10, 15, . . .

B.  -5, 20, 5, 10, 15, . . .

C.  -15, -20, 5, 10, 15, . . .

D.  -5, 0, 5, 10, 15, . . . 

4. In the sequence below, which expression can be used to find the value of the term in the nth position?          0.5, 1, 1.5, 2, 2.5, . . .

A.  n – ½ 

B.  n ÷ ½ 

C.   ½n  

D.   2n

5. The expression shown below describes a pattern of numbers.

4n - 3

If n represents a number’s position in the sequence, which pattern of numbers does the expression describe?

A.    -1, 5, 9, 13, 17, . . . 

B.    1, 5, 9, 13, 17, . . .

C.    1, 5, 10, 13, 18, . . .

D.    -3, 1, 5, 9, 13,. . .

6. Let n represent the position of a number in the following arithmetic sequence.  

2¼, 4¼, 6¼, 8¼, 10¼, . . .   

Which expression can be used to find any term in the sequence?

A.   2¼n

B.   ¼n

C.   2.25n

D.   2n + ¼ 
           PS #6. . . Systematically organizing data
             CLASS ACTIVITY:  “Groups” vs. “Arrangements”

Part 1:  “Groups”:  Taking a group of 3 out of a total of 4

Mrs. Lowrance can send a team of 3 cheerleaders to the Regional Junior High
Cheer-Off at TAMUK next month.  She narrowed the list to four girls; now she must make her decision on the final group of three.  

( Model the activity (of all of the different groups) with 4 different

   colors of square inch tiles.    ( ( ( ( and write down the list of groups.

              ♫ Just use { A, B, C, D } for the girls names.

( How many different groups of 3 are possible out of the 4 girls? _____

Part 2:  “Arrangements”:
Four boys are competing in the final heat of the 8th grade boys hurdles 

competition at the District Meet.  Medals are only awarded for the first

three places.  
(Model the activity (of all of the different arrangements) with 4 different 

       colors of square inch tiles.    ( ( ( (    Write down the list of results.

    
♫ Remember to just use { A, B, C, D } for the boys’ names.

· How many different results  (1st, 2nd, & 3rd place) are possible?  _____
18





1





 2





17





$24





$57





490


 S





400


 C





830


 C





260


 C





650


 S
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 4





 15





 14





 5





 6





13





Your Answer:  











Total























Sprite





Dr. Pepper





Diet Coke





Fruit Punch





A~C


A~B


A~R


O~





 12





7





Remember to just call the boys A, B, C, D, and E.  It’s easier.





Student i.d. format:


       Letter Digit 











 8





 11





Quarter





Heads





Tails





Bed        d�





Oed        d�





Yed        d�





G        d�





Red        d�





The list of numbers given are the “y” values. 


 For “x” (or “n”) use 1, 2, 3, 4, and so on for the 1st # in the list, the 2nd # in the list, etc.





 10





9
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