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Problem Solving

Booklet 1

This booklet provides opportunities for students to engage in activities that require them to: 

· investigate; 

· make conjectures; 

· use problem-solving strategies; 

· apply their mathematical understanding; 

· verify solutions; 

· use mathematical language 

Problem Solving Questions - Booklet 1 Problems



1) 
How many addition signs should be put between digits of the number 987654321 and where should we put them to get a total of 99? 



2) 
Divide the face of the clock into three parts with two lines so that the sum of the numbers in the three parts are equal. 



3) 
According to experts the first 4 moves in a chess game can be played in 197299 totally different ways. If it takes 30 seconds to make one move, how long would it take one player to try every possible set of 4 moves? 



4) 
A man has to be at work by 9:00 a.m. and it takes him 15 minutes to get dressed, 20 minutes to eat and 35 minutes to walk to work. What time should he get up? 



5) 
Replace each blank with the correct digit. 

          
4   3   _   2

                 4   5   _ 

          
_   1   2   7

         -----------------

          
8   8   9   3



6) 
In the first year of production a play sells 1572 tickets, in its second year it sells 1753 tickets, in its third year it sells 152 less than in its second year. How many tickets are sold in 3 years? 



7) 
The Riddler has left a clue for Batman to follow at the scene of each crime. These are the clues that Batman has found: 
(1) There is a 1 in the thousands place. 

(2) The digit in the tens place is 9 times the digit in the thousands place. 

(3) Multiply the digit in the thousands place by 2. 

(4) The digit in the ones place is a hand without a thumb. 

(5) The digit in the hundreds is 2 less than the number in the tens. 

Solve the riddle to find the number and help Batman stop the Riddler. 



8) 
Scientists have just discovered people on Neptune. There are 3 villages, 2 cities and 1 super city on Neptune. These are the populations in 1994 and 1996. 


                    
1994      
1996


     Eilosa        
129       
204


     Vertu         
308       
292


     Pridi          
90        
50


     Dedrun    
500       
600


     Antran      
700      
693


     Maran     
1200      
1500

List the places in order of increasing size in 1994 and 1996. 

In which year was the population of the planet greater? 



9) 
Rachel, Kim and Shawn went to Cuba for a vacation. On the way to Cuba, the plane made the trip in 315 minutes. On the return trip, the flight took 216 minutes. They stayed in Cuba for 3629 minutes. Estimate how long the trip took to the nearest 10. 
How long did the trip really take? 



10) 
The mass of the Great Pyramid is 557t greater than that of the Leaning Tower of Pisa. Stone Henge has a mass of 2695t which is 95t less than the Leaning Tower of Pisa. There once was a Greater Pyramid which had a mass twice that of the Great Pyramid, what was the mass of the Greater Pyramid. 



11)  
Given a cube, draw a second figure with a square base, having 8 edges, 5 vertices and 5 faces. 



12) 
If every vertex of a regular pentagon is connected to every other vertex, how many triangles are formed? 



13) 
The weather during Pith Possum's vacation was strange. It rained on 15 different days, but it never rained for a whole day. 

Rainy mornings were followed by clear afternoons. 

Rainy afternoons were preceeded by clear mornings. 

There were 12 clear mornings and 13 clear afternoons in all. 

How long was the vacation? 



14) 
Festival Antigonish keeps a set of five counter weights to help stagehands move heavy props. The weights can balance exactly any load that is a multiple of 10kg, from 10kg up to a total of the five weights. Give the masses of weights which meet these conditions and allow the stagehands to counterbalance the max possible load. 



15) 
If you begin with a one digit integer, multiply by 3, add 8, divide by 2 and subtract 6, you will get the integer back. 

Find the number. 



16) 
Look at the chart and fill in the numbers. 

The key is to find a pattern. 


4
5
9



16

7


2
2
4

5
7

1


2
3
5
6

8


4


4
6
20
42
25

63
2



17) 
This is a turtle graphics problem. 

A bug is walking across the doorstep of a house. When he starts out he is facing the house at the opposite side of the doorstep. If he goes 3 units left, 1 unit right, 2 units left, 8 units left, what will the bug have to do to get back where he started as quickly as possible without retracing his steps? 



18) 
If Jane is older than Kim, Kim is older than Shawn. Shawn is younger than Jane and Rachel is older than Jane 

List the people from oldest to youngest. 



19) 
There are 12 people in a room. 6 people are wearing socks and 4 people are wearing shoes, 3 people are wearing both. How many people are in bare feet? 



20) 
One morning grasshopper fell down a hole 2 metres deep. He would climb 1/4 of a metre every day but at night he slid down 1/8 of a metre. At this rate, how many days until the grasshopper gets out? 



21) 
Kim, Raelene, Jim and Rick finished first, second, third and fourth in a motor bike race. If their numbers were 5, 17, 1 and 7, use the following clues to find out who had what number and what order they finished in. 

17 said she would have placed higher if her bike had not stalled at the start. 

Rick finished before 7 but after Raelene. 

1's father, said he was very proud of his daughter's finish. 

Kim finished after 5. 

Jim wasn't third. 



22) 
An ice cream stand has nine different flavours. A group of children come to the stand and each buys a double scoop cone with two flavours of ice cream. If none of the children choose the same combination of flavours, and every different combination of flavors is chosen, how many children are there? 

           FLAVOURS


1
Vanilla


2
Maple


3
Chocolate


4
Tiger


5
Raspberry


6
Strawberry


7
Coffee


8
Moon Mist


9
Cherry Vanilla



23) 
Place the digits 9,4, 7, 6, 5, 1, in the boxes in order to get the largest result. 

     
[   ][   ] x [   ][   ] + [   ] x [   ] =  ?



24) 
Four boys work together painting houses for the summer. For each house they paint they get $256.00. If the boys work for 4 months of summer and their expenses are $152.00 per month, how many houses must they paint for each of them to have one thousand dollars at the end of the summer? 



25) 
In her first year a dog breeder's dogs produce 2 puppies. In her second year her dogs produce three-times as many puppies. In her third year her dogs produce 5 times as many puppies as the first year. How many puppies will the breeder have produced in her first 3 years? 

If she sells the puppies for $200.00 each, how much will she have made? 



26) 
Two frogs are hopping along a path one lily pad wide, going in the same direction. There are 18 lily pads and one frog jumps 3 lily pads at a time, the other jumps two lily pads at a time. If the frogs leave the shore one after the other, how many lily pads will be jumped on by both frogs? 



27) 
A grocery store has a sale on bananas. If you buy six bananas you get the sale price. If the grocer has 489 bananas how many bunches of six can he sell at his sale price? In this case how many can be sold at the regular price? 



28) 
Some students hold a bake sale to raise money for their school library. They sold fudge and squares and cookies. One of each type of treat was put into 95 paper bags and the students were allowed to keep the left overs. If they started out with 110 cookies, 130 pieces of fudge and 116 squares, the students put the same number of each kind of treat in each bag(eg. 2cookies, 1 fudge, 1 square. How many of each treat did they keep? 



29) 
Sixteen players enter a tennis tournament. If there can be no draws how many games must be played if each player can be eliminated by one loss. 



30) 
If a man can walk 4km in 1 hour and his wife can walk 5km in 1 hour, how many minutes will it take them to meet if they begin walking at the same time at opposite ends of a 12km road, and have agreed to meet at the half way point? 


31) 
In how many different ways can the cars of a three car train be arranged? 



32) 
In 1989 the price of a soccer ball was $8.00. A financial analyst predicted that the price would rise $0.25/year for the next 10 years. In what year will the price be $9.75? 



33) 
A math student interviewed 50 fifth graders. 41 said they like peanut butter sandwiches, 35 liked jam sandwiches and 30 liked both on their sandwiches. 

How many students liked neither? 



34) 
A unit fraction is a fraction where the numerator is 1 and so it looks like 1/n. 

Can you express the fraction 19/72 as the sum of two unit fractions? 



35) 
Nobody knows how old Aunt Helen is but she gave a few hints. She had passed 1/20 of her life before she started school. She spent 3/20 of her life in school; She worked for 1/10 of her life before she got married. She was married for 2/5 of her life. Her husband died after 7/10 of her life. 

From reading Uncle Harry's gravestone you find out that she has been a widow for 24 years. 

How old is Aunt Helen? 



36) 
If a ball is dropped from a height of 100m, each time it hits the ground it bounces 3/5 of the height it fell. How far will the ball have travelled in the 5th bounce? 



37) 
Two girls went on a vacation together and they agreed to split all expenses. They trip was prepaid so Mary wrote a cheque for food and one for lodging. Clare wrote the cheques for gas and entertainment. How much does Clare owe Mary? 

                   

FOOD           
LODGING

    
 Mary:   
$56.97         
$83.29

                    

GAS            
ENTERTAINMENT

     
Clare:
 
$41.96         
$37.47



38) 
The record for the greatest number of consecutive jumping jacks is 14500 in 5 hours and 35 minutes. If Joe does 55 jumping jacks per minute, how long will it take Joe to tie the record? 

 

39) 
Rachel opened her math book and found that the sum of the facing pages was 243. What pages did she open to? 



Problem Solving Questions Booklet 1 Hints



Question 1 

Hints: 

1) Try putting addition signs between the different numbers. 

2) Try this example: 

          9+8+76+5+4+3+2+1 = ?     -> 7 addition signs.


Question 2 

Hints: 

1) Divide the clock into three parts with two lines. Add up the numbers in each section. Are they equal? If not try again. 



Question 3 

Hints: 

1) 197299 sets of four moves 

2) Each of the 4 moves takes 30 seconds. 



Question 4 

Hints: 

1) Add up time required 

2) Subtract this time from the time he has to be at work. Eg. 9:00 - 20 min= 8:40  



Question 5 

Hints: 

1) Remember to include the numbers that will be carried. 



Question 6 

Hints: 

1) Calculate the number of tickets sold in the third year. 



Question 7
Hints: 

1) Riddle 3 refers to the final number in the thousand place. 2) The final number begins with a 2. 



Question 8 

Hints: 

Sum each column! 



Question 9 

Hints: 

1) Round each number individually 



Question 10 

Hints: 

1) Start with Stone Henge and find the mass of the Leaning Tower of Pisa. 

2) Use the mass of the Leaning Tower of Pisa to get the mass of the Great Pyramid  



Question 11 

Hints: 

1) Draw a square. 



Question 12 

Hints: 

1) Draw a regular pentagon and connect every vertex to the other vertices. 



Question 13 

Hints: 

1) One whole day can be clear! 



Question 14 

Hints: 

1) Let the weights be multiples of ten. 



Question 15 

Hints: 

1) If you can divide the whole number by 2, after multiplying it by three, it must be even. 

2) You can use trial and error or you can try using algebra!! 



Question 16 

Hints: 

Try looking in different directions for the pattern. Left to right is only one way. 

2) 5 = 2 + 3, 2*3=6 



Question 17 

Hints: 

1) Remember, you face the direction you go! 

2) Draw a diagram. 



Question 18 

Hints: 

1) Draw a diagram starting from Jane first AND then goes dwon ... . 



Question 19
Hints: 

1) Draw a diagram! 

2) People who wear both don't get counted twice. 



Question 20 

Hints: 

1) 1 day's (24hr) progress = (1/4 - 1/8) = 1/8m 

2) If he reaches the top during the day he will not slide back. 

3) First calculate the number of days to reach the 1.75 m mark. 



Question 21 

Hints: 

1)  Set up a table.

        

                
Race Number             
Position

        K       
5  (17)  (1) 7         
(1)  2  3  4 

        RA      
5  (17)  (1) 7          
1  (2) 3 (4)

        J       
5   17    1  7          
1   2  3 (4)

        Ri      
5   17    1  7          
1   2 (3) 4

2)   Divide number and finishing order up by male or female.


Question 22 

Hints: 

1) Write down all the combinations before going farther. 2) Each distinct combination represents a child. 



Question 23 

Hints: 

1) Put the largest numbers in the tens places. 2) Look at this example before putting numbers in the ones place of the two digit numbers. Eg. 52 * 43 = 2236 53 * 42 = 2226 



Question 24 

Hints: 

1) What is the total they must earn to cover expenses and each have $1000? 

2) Remember there are 4 months and 4 boys. 



Question 25 

Hints: 

1) Just look at the number of puppies each year. 



Question 26 

Hints: 

1) Draw a diagram -> use least common multiples. 

x = Frog 1 o = Frog 2 



Question 27 

Hints: 

1) The remainder is the number of bannanas sold at regular price. 



Question 28 

Hints: 

1) The students can only use 95 of each treat because there is not enough to give two of any one treat. 



Question 29 

Hints: 

1) How many are eliminated after they finish 8 games? 2) Make a table. 



Question 30 

Hints: 

1) The longest time will be the answer, one person will have to wait for the other. 



Question 31 

Hints: 

1) Try drawing a diagram! 



Question 32 

Hints: 

1) $9.75 - $8.00 = $1.75 



Question 33 

Hints: 

1) Some of the people have been counted twice. 



Question 34 

Hints: 

1) 19 = 18 + 1, 72 is divisible by 18 



Question 35 

Hints: 

1) Start from the fact that she has been a widow for 24 years. 



Question 36 

Hints: 

1) Try drawing a diagram of a ball that bounces a few times. 



Question 37 

Hints: 

1) Find the total cost then divide by two. 



Question 38 

Hints: 

1) #jacks / (#jacks/min) = #minutes 



Question 39 

Hints: 

1) The difference between the numbers will be one. 



Problem Solving Questions Booklet 1 Answers


1)      
1)  9+8+7+65+4+3+2+1 = 99   -> 7 addition signs.

     
2)  9+8+7+6+5+43+21 = 99    -> 6 addition signs.


2) 
26+26+26 = 78



3)      
30 seconds * 4 * 197299 = 23675880 seconds.



4)     
 9 hours - (15 + 20 + 35)

     
9 hours - 70 minutes

     
7 hours + 120 minutes - 70 minutes = 7 hours and 50 minutes = 7:50 AM


5)      4 3 1 2

            4 5 4

          4 1 2 7

         ---------

          8 8 9 3


6) 

     +1572          1753

     +1753          -152

     +1601         ------

     ------         
  1601

      4926


7)      2794



8) 

                    
1994      
1996

     Eilosa         129     

204

     Vertu          308       
292

     Pridi           
90        
50

     Dedrun    
500       
600

     Antran    
700       
693

     Maran     
1200      
1500

                 
 -----------------

                   
2927      
3339

    3339 - 2927 = 412 therefore the population in '96 is greater


9)            ESTIMATE       ACTUAL

               320            
315

               220           
216

              3630           
3629

             ------        
 ------

              4170           
4160


10) 
Mass of Stone Henge + 95t = Mass of Leaning Tower
Mass of Leaning Tower + 557t = Mass of Great Pyramid

Therefore the mass of the Great Pyramid  = 2(2695t + 95t + 557t) = 6694t


11)         4 edges, 4 vertices and one face come from square base.
          12E                8E

           8V                5V

           6F                5F


12) 

    
1 / 2 / 3 / 4 / 5 / 6 / 7 / 8 / 9 / 10 = 10 triangles

 
1,2 / 2,3 / 6,4 / 4,1 / 10,7 / 7,6 / 9,8 / 8,10 / 9,5 / 5,3 = 10 triangles

    
7,0,5 / 4,0,8 / 2,0,7 / 5,0,4 / 8,0,2 = 5 triangles

    
1,2,3 / 1,4,6 / 6,7,10 / 10,8,9 / 9,5,3 = 5 triangles


2,0,7,8,10 / 4,0,8,5,9 / 7,0,5,2,3, / 8,0,2,4,1 / 5,0,4,7,6 = 5 triangles

    
Answer:   35 triangles


13) 
5 totally clear days and 15 half and half.

     

     
In the 15 half and half days:

     
7 <= 12 of the clear mornings were followed by rain,

     
8 <= 13 of the clear afternoons were preceded by rain.

     
20 days of the vacation.


14) 

               counter       Possible   

               weights       loads

               10kg           10

               20kg           20

               40kg           30

               80kg           40

              160kg          50

                                  60

                              70

                              80

                              90

                             100
                             110
                              :
                              :
                             310


15)         Trial and error

        [(2 * 3 + 8)/2] - 6 = 1  <- NO

        [(6 * 3 + 8)/2] - 6 = 7  <- NO

        [(8 * 3 + 8)/2] - 6 = 10 <- NO

        [(4 * 3 + 8)/2] - 6 = 4  <- YES!!  The number is 4

Algebraically: [(3*x + 8)/2] -6 = 4


16)     4 = 2 + 2

             
2 * 2 = 4

          5 = 2 + 3

              
2 * 3 = 6

        4       5       9       13      10      15      16      3       7

        2       2       4       7       5       7       7       1       3

        2       3       5       6       5       8       9       2       4

        4       6       20      42      25      56      63      2       12


17) 
1 unit left and 3 units left.


18) 



19) 
12 - 7 = 5 people in bare feet!


20)      Each day the grasshopper goes 1/8 m until the day when the  grasshopper is at 
1.75m in morning, he gets out of the hole that day.  1.75/(1/8)=14  and 14 + 1 = 15 days.


21) 

        Race Number             
Position
K       
5  (17)  (1) 7         
 (1) 2 3 4 

RA      5  (17)  (1) 7          
1 (2) 3(4)

J       
5  17     1  7          
1  2  3(4)
Ri      
5  17     1  7          
1  2 (3)4

     1 and 17 are female -- from clue 1 and 3

     5 and 7 are male -- from above

     J did not come 3rd -- from clue 5

     17 is not first -- from clue 1

     Kim is not first.

     Rick finished before 7, therefore he must be 5

     after Raelene who was first,

     therefore, 

     Raelene is #1 and first

     Rick is #5 and second

     Kim is #17 and third

     Jim is #7.


22)      The number of children = number of different combinations of two different  

flavours.

        1,2     2,3     3,4     4,5     5,6     6,7     7,8     8,9

        1,3     2,4     3,5     4,6     5,7     6,8     7,9

        1,4     2,5     3,6     4,7     5,8     6,9

        1,5     2,6     3,7     4,8     5,9

        1,6     2,7     3,8     4,9

        1,7     2,8     3,9

        1,8     2,9

        1,9

               36 = 8 + 7 + 6 + 5 + 4 + 3 + 2 + 1

               There are 36 children.


23) 

     [9][5] * [7][6] + [4] * [1] = 7224


24) 

     Must earn 4 x $1,000.00 + 4 x $152.00= 4608

     Number of houses = 4608/$256/house  = 18 houses.


25) 

          2 + 3(2) + 5(2) = 18

          18($200.00) = $3600.00


26)      How many numbers between 1 and 18 are multiples of 2 and 3?

                6, 12, 18

     [ ][o][x][o][ ][x/o][ ][o][x][o][ ][x/o][ ][o][x][o][ ][x/o]

                       1                   2                   3

     There will only be 3 lily pads that both frogs jump on

     - Number 6, 12 and 18.


27)      489 divided by 6 equals 81 with a remainder of 3

     He can sell 81 bunches, which wuld leave him 3 to sell at regular

     price.


28) 

     110 divide by 95 equals 1 with a remainder of 15  cookies

     130 divide by 95 equals 1 with a remainder of 35  fudge

     116 divide by 95 equals 1 with a remainder of 21  squares 

     110 - 95 = 15 cookies

     130 - 95 = 35 fudge

     116 - 95 = 21 squares

     The students kept 15 cookies, 35 pieces of fudge and 21

     squares.


29) 

     ROUND          PLAYERS REMAINING        GAMES

       1                     
16               
 

  8

       2                   
16 - 8              


  4

       3                    
8 - 4              


  2

       4                   
 4 - 2              


   1 

                                             



 ----

                                               



  15


30) 

     Time for Man                  Time for Wife

     6km / 4km/hr                  6km / 5km/hr 

     =                             =

     3/2 * 60min                    6/5 * 60min

     =                             =

     90 minutes                     72 minutes

As the woman will get there first, she will have to wait for the man.  The time taken to meet will be 90 minutes.


31) 

     (1)  [1] - [2] - [3]
     (2)  [2] - [3] - [1]
     (3)  [3] - [2] - [1]
     (4)  [2] - [1] - [3]
     (5)  [3] - [1] - [2]
     (6)  [1] - [3] - [2]
     There are three different ways.


32) 

     $9.75 - $8.00 = $1.75

     $1.75/$0.25/yr = 7 years

     Therefore, 1989 + 7 = 1996


33) 

     

        Only Jam        Only Peanut Butter      Jam/Peanut Butter

        35 - 30              
41 - 30                    

30

           5                    
11

     Number that liked neither = 50 - (5+11+30) = 4


34) 

     72/18 = 4
     18/72 = 1/4
     18/72 + 1/72 = 1/4 + 1/72 = 19/72
             



35) 

     (3/10)*? = 24  and 24/(3/10) = 80.    

     Aunt Helen is 80 years old.


36) 

          3/5(3/5)(100)   3/5(3/5)(3/5)(100)
     

     (1)       (2)         (3)

     100 + 2(3/5)(100) + 2(3/5)(3/5)(100) + 2(3/5)(3/5)(3/5)(100)

     + 2(3/5)(3/5)(3/5)(100) = 

     100 + 600/5 + 1800/25 + 5400/125 + 16200/625

               = 361.12m


37) 

               $56.97

                83.29

                41.96

              + 37.47

             ---------

              $219.69
          1/2(219.69) = 109.85

     $109.85 - (Clare's payment) = $30.42 = amount Clare owes Mary.


38) 

     
1min/55 * 14500 = 263.64 min

                     = 4h 23.64 min.


39) 
243/2 = 121.5 

121.5 pages are whole numbers therefore the pages are 121 and 122 
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