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Introduction
Problem-solving is the process of applying acquired
knowledge to different situations. It is the basic skill of
mathematics and an integral part of the mathematics
curriculum at all levels of instruction.
Figure it out is a series of booklets designed to teach
strategies for solving mathematical problems. As
students work through a booklet, they learn to read
problems carefully, to think about the content of
problems, and to use what they know about numbers
and mathematics to decide how to find solutions.
The problems included in each booklet are openended, non-routine problems. Their scope extends
beyond that of routine problems, or those which
students can solve by merely reading and identifying
the necessary mathematical operation. Each problem
in Figure it out has some unique quality that requires
students to think carefully about how to solve it. Many
are problems that students can relate to real life.
The most exciting aspect of teaching mathematics is
the discoveries students make as they work through
problems. Guide them with questions, encourage the
use of manipulatives, and be sure to give students
time and space to discover.
The Student Book
The student book consists of lessons that teach eight
different strategies that can be used to solve nonroutine problems. Each lesson opens with a problem
followed by Questions designed to help students
think about the problem and how to solve it. After the
Questions students are given guidance on how to
Apply the Strategy to solve the problem.
Problem 1, the Questions and the Apply the
Strategy section are intended to be teacher- directed.
The second problem in each lesson is followed by
Think about questions. This problem and its
questions may be teacher-directed or may be
completed by students on their own. Finally, each
strategy lesson ends with two practice problems for
students to complete independently. For more
applications of the strategies, two pages of Mixed
Practice are presented after every four strategy
lessons. Students can use any strategy they find helpful
to solve the problems on these pages. The last section
of the booklet contains Reviews for each of the eight
strategies. The booklet ends with a Final Review
containing non-routine problems that can be solved
using the strategies presented in the lessons.

The Teacher Guide
The teacher guide consists of procedures for teaching
the strategy lessons and guidance for presenting the
Mixed Practice and Review pages. The teacher
guide also contains three blackline masters that can
be duplicated and distributed to students for use in
solving the problems.
Using the Teacher Guide
Suggestions for instruction are provided throughout
the teacher guide. These include questions to ask
students, teaching tips, and diagrams and tables for
student use. The teacher guide also provides answers
to questions and solutions to problems posed in the
student book.
It is recommended that the teacher read through the
teaching notes for each lesson before presenting the
lesson to students.
Teaching Strategy Lessons
Though the first problem in each strategy lesson is
intended to be primarily teacher-directed, and the
second is meant to be more self-guided, the teacher
can approach the two problems in a similar manner.
The teacher should read the problems aloud or have a
student volunteer read the problems. He or she should
also read each of the Questions and Think about
questions aloud and lead the class in a discussion
about the students’ answers. During questioning, the
teacher should encourage students to explain how
they arrived at their answers. Explanations should be
requested for correct and incorrect student responses.
From students’ answers, the teacher will see the wide
variety of ways in which students approach the same
problem. The teacher may also gain awareness of
students’ understanding or lack of understanding of
mathematics concepts. After the questions have been
answered, the teacher should help students use the
strategy to solve the problem. The teaching notes
provide guidance in this area. The final problems in
each strategy lesson can either be teacher-directed or
completed by students independently. The teacher
guide provides information on how to help students
think through these problems.
Following many of the problems in the teacher guide
are Challenge problems that the teacher can present
to the students. Some of these problems reinforce
reasoning skills or strategy use at the level they were
presented in the problems they follow. Other problems
involve more advanced applications of the strategy
that was taught.

Using the Student Book
Students should write on the answer lines provided.
They should also be encouraged to write in any blank
spaces in their booklets so they can keep their
computation and other work close to the problems
they are solving.
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1

Have students work through the problem. If students
list pairs of numbers that have a sum of 10, they
should be able to see a pattern in the digits on each
side of the plus sign. By extending the pattern to 9 on
the left and 1 on the right, students can be sure they
have found all the possible combinations of numbers
that have a sum of 10.
1+9
2+8
numbers
numbers
3+7
increase
decrease
4+6
by 1
by 1
5+5
6+4
7+3
8+2
9+1
Solution: 868-3219, 868-3228, 868-3237, 868-3246,
868-3255, 868-3264, 868-3273, 868-3282, 868-3291.
Explanations may vary. Sample answer: I know I found
all the possible phone numbers because I wrote all the
pairs of numbers that add to 10.

On your Own
Problem 3
A chart such as the following can help students find
patterns that are useful for solving the problem.
Week number

Number of cars sold

1

4

2

8

+4
+6
3

22

(5)

(32)

12.21 1.01
1.11
1.21
1.31
1.41
1.51

2.02
2.12
2.22
2.32
2.42
2.52

3.03
3.13
3.23
3.33
3.43
3.53

4.04
4.14
4.24
4.34
4.44
4.54

5.05
5.15
5.25
5.35
5.45
5.55

6.06
6.16
6.26
6.36
6.46
6.56

7.07
7.17
7.27
7.37
7.47
7.57

8.08
8.18
8.28
8.38
8.48
8.58

9.09 10.01 11.11
9.19
9.29
9.39
9.49
9.59

Each of these times occurs twice in one day.
Challenge: What is the longest period of time
between palindromes? (70 minutes, from 10.01 to
11.11 or from 11.11 to 12.21). What is the shortest
period of time between palindromes? (2 minutes, from
9.59 to 10.01)
In one day, how many times will the numbers on a
digital, 24-hour clock form a palindrome? (16 times)
What are the palindromes? (01.10, 02.20, 03.30,
04.40, 05.50, 10.01,11.11, 12.21,13.31,14.41,15.51,
20.02, 21.12, 22.22, 23.32, 24.42)

+ 10

Experiential learning is sometimes the best way to find
solutions or to discover strategies that will lead to
solutions. Problems can often be solved by
experimenting with physical objects. Models, such as
counters or other concrete materials, can be used to
represent objects described in problems. The use of
models can enable students to visualise problems or to
discover relationships that will lead to solutions. At
times, students themselves can be the models used to
experiment with information in a problem. By acting out
the roles of people mentioned in a problem, students
experience the concrete solution to the problem.

(44)
(58)

Have students copy the chart from the blackboard, or
distribute a copy for students to write on. (Note that
answers in parentheses and notes to the side
indicating the pattern are for teacher use.)
Solution: 7 weeks; Explanations may vary. Sample
answer: The difference between the two numbers was
always an even number and it kept increasing by 2.

Problem 4
One way to solve the problem is to list the
palindromes between every 2 hours in a period of 12
hours. If they begin with 12.00, students will find that
there is 1 palindrome between 12.00 and 1.00
(12.21). Between 1.00 and 2.00 there are 6
palindromes (1.01,1.11,1.21, 1.31, 1.41,1.51). If they

Materials:
Student Book, pages 3–4
50 counters for each student
Blackline Master 1, Teacher Guide page 27 (optional)
4 large pieces of newsprint or wrapping paper
(optional)
Blackline Master 2, Teacher Guide page 28 (optional)

•
•
•
•
•

Introduce the Strategy: Tell students that each
problem in this lesson can be solved by experimenting
with objects or by acting out the problem.
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Problem 3

•
•
•

What number is the first book that goes into
Carton I? (Book 9)
What are the first 3 books that go into Carton I?
(Book 9, Book 18, Book 27)
Into which carton does Book 30 go? (Carton C)

Because there are 9 cartons, students can simplify the
problem-solving process by finding the greatest
multiple of 9 in 500 (495). Since this number will go
into Carton I, students can count ahead to 500 to find
the solution.
Solution: Carton E; Sample explanation: I counted
by 9s to get close to 500. I got to 495 in Carton I, the
ninth carton, and then I went back to Carton A for
496, Carton B for 497, Carton C for 498, Carton D for
499, and Carton E for 500.

Problem 4
far is the round trip between Melbourne and
• How
Ballarat? (240 km)
• How many days are in July? (31 days)
To solve the problem, students can multiply 2 × 240 to
find the distance the train travels each day (480 km).
They can then multiply the product by 31 days to find
the solution.

Figure it out, Book 5 #CA-91869

Have students guess the age of Bradley and find the
ages of the other children based on that guess. From
the questions, students know that Bradley is older
than 5, so their first guess should be greater than 5.
Solution: Bradley is 12. Jennifer is 17. Nicole is 24.
Check student’s work.

Problem 3
Mrs Brown have bought only 5-kg bags? (no)
•Could
Why? (because the total weight is 27 kg, and 27 is
not a multiple of 5)
how many bags do you think Mrs. Brown
•About
bought? (Accept reasonable answers, between 5
and 8 bags.)
Help students organise their guessing process by
beginning with a guess of 1 bag of each weight. They
can then increase the number of each kind of bag
until they find the solution.
Solution: 3 5-kg bags, 3 4-kg bags

Problem 4
Eileen weigh 49 kilograms? (no) Why?
• Can
(because Ted would also weigh 49 kilograms, and

•

Ted must weigh 16 kilograms more than Eileen)
Does Ted weigh more or less than 49 kilograms?
(more)

Solution: 14,880 km; Sample equation: 2 x 240 x
31 = 14,800 km or 2 x 2 x 120 x 31= 14,800 km

Have students try different weights. From the
questions above, they should know to begin guessing
that Ted weighs more than 49 kilograms.

Review: Guess and Check

Solution: Ted weighs 57 kilograms. Eileen weighs
41 kilograms. Sample explanation: I subtracted 16
from 98 and divided the answer by 2. That is Eileen’s
weight. Then I added 16 to Eileen’s weight. That is
Ted’s weight.

(Student Book, page 26)

Problem 1

Experiment

+ 14

4

Solution: 114 times

+8

+ 12

(7)

Alternative: Students can use a digital clock or
watch to work through the problem. Have them
change the time on the clock or watch by the minute
and record each time that is a palindrome. By using
this method, students can actually see that the
numbers read the same backwards and forwards.

14

4

(6)

continue to list in this manner, students will discover
that there are 6 palindromes between 2.00 and 3.00,
3.00 and 4.00, etc., for times up to 10.00. From 10.00
to 11.00 there is 1 (10.01), and from 11.00 to 12.00
there is 1 (11.11). The total number of palindromes in
12 hours is 57. Students should double this number to
find the solution.

are the 2 smallest numbers? (the first and
•Which
second numbers) How do you know that? (The
third number is the sum of the first 2 numbers, and
the last 3 numbers are consecutive.)
If students need help getting started, have them begin
guessing with numbers in the 20s. To help them
organise their guessing process, you may want to tell
them that the first and last numbers are even. This is
because the last number is triple the first number
(clue b), and because there is only one odd number
(clue d). If an odd number is tripled, the product is
odd. This would mean there was more than one odd
number.
Solution: 8, 14, 22, 23, 24

Problem 2
is the youngest child? (Bradley)
• Who
If
Bradley
is 5, how old are Nicole and Jennifer?
• (Nicole is 10.
Jennifer is 10.)
Is
Bradley
5?
(no)
How do you know? (because the
• sum of the 3 children’s
ages would be 25)

© 2003 Hawker Brownlow Education

Final Review
(Student Book, pages 27–28)
This review can be used in a variety of ways. You may
choose to give students 2 or 3 problems at a time to
assess what they have learned. Or, after they have
completed the rest of the book, students can complete
1 problem each week to reinforce what was done
earlier. Finally, you can challenge students to write
problems of their own based on the problems in this
final review.
Following each problem number are brief
explanations, drawings, lists, or other demonstrations
of possible strategy applications. Although only one
approach is presented, accept the use of any strategy
that leads students to the correct solution.

Problem 1
S450 ÷ 2 = $225
$225 – $37 = $188

Figure it out, Book 5 #CA-91869

$450 – $188 = $262

25

Moves
A→ B
B→ A
A→ B
B→ A
A→ B
B→ A
A→ B
A→ B

A has 11
A has 14
A has 9
A has 12
A has 7
A has 10
A has 5
A has 0

Students can continue to draw lines to solve the
problem, or they can use a table such as the following.
Have students copy the table from the blackboard or
write on copies of the table. (Note that answers in
parentheses are for teacher use.)

B has 5
B has 2
B has 7
B has 4
B has 9
B has 6
B has 11
B has 16

3
C

(One solution is given below. Other solutions are
possible.)
Moves
A→ B
A→ B
A→ C
B→ C
B→ C
B→ A
B→ A
A→ C
C→ A
A→ C

A has 15
A has 10
A has 4
A has 4
A has 4
A has 6
A has 8
A has 2
A has 6
A has 0

(4)

(5)

(6)

(7) (8)

Number of pieces

4

(7) (10) (13) (16) (19) (22) (25)

Sample experimental method: Students multiply 70 ×
80, 70 × 90 and 80 × 90. They find that all the
products are greater than 5040. From here they
reason that the 1-digit numbers must go in the 3
corners, since 2 corner numbers will always be
multiplied when finding the product of the numbers in
one line. Students then find the products of the 1-digit
numbers in each line (56, 63, 72) and divide 5040 by
each product to find where to place 70, 80 and 90.

2

6

(3)

To help them solve the problem, have students write
each of the numbers 7, 8, 9, 70, 80 and 90 on small
pieces of paper, or paper attached to buttons or
counters. Students can then manipulate the numbers
around the diagram to avoid excessive writing and
erasing.

2
4

(2)

Problem 4

B

5

1

Solution: 8 parallel vertical lines

Challenge: Suppose you want to move 20 beans
from Circle A to Circle C. The number of beans you can
move from circle to circle is shown by the arrows.
What moves must you make to move the beans?
A

Number of cuts

B has 5
B has 10
B has 10
B has 7
B has 4
B has 2
B has 0
B has 0
B has 0
B has 0

Alternative: Students can use Blackline Master 2
(page 28) to solve the problem. If they do, have them
cut out the circles at the bottom of the master and
label each with a number from the problem.

C has 0
C has 0
C has 6
C has 9
C has 12
C has 12
C has 12
C has 18
C has 14
C has 20

Solution: The numbers in each line will be the same
as the given solution, though the position of the
triangle may vary. (It may appear rotated or flipped.)

70

90

Guide students if they choose to work together to
solve the problems. Help them decide as a group how
to experiment with the problems.

7

80

9

Problem 3
As students draw lines on the Z, they should notice
that 3 additional pieces are made with each line
drawn.
2

1

2

1

3

2

3

4

5
4

3

6

4

5
6

Challenge: Have students write problems like
Problem 4 and trade them with their classmates.
Students can use copies of Blackline Master 2 (page
28) to help them create their problems. The circles on
the bottom of the master should be used for the
numbers that will go in each line of the diagram.

6

7

Problem 2

•

Joni started out with $100. After she
•Suppose
bought the scooter, how much money would she

Are there more than 10 rows in the Town Hall
meeting room? (yes) How do you know this?
(because my row is the fourth row from the front
and the twelfth row from the back, and that adds
up to more than 10)

have? ($50)
If she started with $100, how much money would
Joni have after she sold the scooter the first time?
($105)

•

To solve the problem, students can draw a picture to
show the fourth row from the front and the twelfth
row from the back. They should find that there are 15
rows of seats. They can then use counters, draw a
picture, or multiply to find the total number of seats
with 14 seats in each row.

Students can reason through the problem most easily
if they assume that Joni started out with S100. Be sure
they understand that the total amount made or lost
will be the same no matter how much Joni started
with.

Solution: 210 seats

For example:
$100
50
50
+
55
105
–
60
45
+
65
$110

Review: Use
Logical Reasoning
(Student Book, page 24)

Problem 1
is one set of 4 1-digit numbers that have a
• What
sum of 19? (Answers will vary. Possible answers:

•

No scooter
Bought scooter

–

1, 1, 8, 9; 1, 2, 7, 9; 1, 2, 8, 8; 1, 3, 6, 9; 1, 3, 7,
8; 1, 4, 5, 9; 1, 4, 6, 8; 1, 5, 5, 8; 1, 5, 6, 7; 2, 2,
7, 8; 2, 3, 6, 8; 2, 3, 7, 7; 2, 4, 5, 8; 2, 4, 6, 7; 2,
5, 5, 7; 3, 3, 6, 7; 3, 4, 5, 7; 3, 4, 6, 6; 3, 5, 5, 6;
4, 4, 5, 6; 4, 5, 5, 5)
From your set of 4 numbers, what 2-digit numbers
can you form that have a sum of 100? (Answers
will vary. Sample answer: 11 + 89; 81 + 19)

To solve the problem, students need to find the
arrangements of the numbers listed in the answer to
the first question. Students must also consider that
some of the number pairs may include 1-digit
numbers.
Solutions: 11 + 89
12 + 88
13 + 87
14 + 86
15 + 85

81 + 19
82 + 18
83 + 17
84 + 16

21 + 79
22 + 78
23 + 77
24 + 76
25 + 75

71 + 29
72 + 28
73 + 27
74 + 26

31 + 69
32 + 68
33 + 67
34 + 66
35 + 65

39 + 61
38 + 62
37 + 63
36 + 64

41 + 59
42 + 58
43 + 57
44 + 56
45 + 55

49 + 51
48 + 52
47 + 53
46 + 54

91 + 9
92 + 8
93 + 7
94 + 6
95 + 5

96 + 4
97 + 3
98 + 2
99 + 1

Sold scooter
Bought scooter
Sold scooter

$110 – 100 = $10
Solution: Joni made $10.

Problem 3
a basketball weigh more than 2 golf balls?
• Does
(yes) How do you know this? (A basketball weighs
as much as 1 cricket ball and 2 golf balls.)
will knowing the number of golf balls that will
• How
balance with a cricket ball help you find the
solution? (A cricket ball and 2 golf balls balance
with a basketball. Therefore, if you know the
number of golf balls that will balance with a cricket
ball, you will know how many golf balls in all will
balance with a basketball.)

8

On your Own

1

Problem 3

To help them get started, have students write three
equations to show the equivalencies stated in the
problem. They can use words, pictures, or both.
For example:
A.
basketball

=

cricket ball

golf

golf

B.
basketball

golf

=

cricket ball

tennis

C.
cricket ball

=

tennis

golf

7
8

9

10

© 2003 Hawker Brownlow Education

Figure it out, Book 5 #CA-91869

© 2003 Hawker Brownlow Education

Figure it out, Book 5 #CA-91869

23

To solve the problem, students can first divide 640 km
by 80 km/h to find the number of hours the Lee family
travelled (8 hours). They can then work backwards
from 5.15 p.m. to find the time that is 8 hours earlier.
Encourage students to check their solutions by
working forward.

Problem 1

Problem 7

Students can look for patterns to help them solve this
problem. Students may notice that because the ones
digits repeat in the sequence 3, 9, 7, 1, they can
extend the sequence to the twelfth term to find the
solution.

Students can use logical reasoning to solve this
problem. For example: Students list the first 15 prime
numbers: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37,
41, 43, 47. Then they reason that since the product
4730 is even and ends in 0, 2 and 5 must be 2 of the
4 numbers. To find the other numbers, students figure
that the product of the 2 unknown numbers must be
473, because 2 × 5 = 10, and 4730 ÷ 10 = 473. Since
there is a 3 in the ones place of 473, the missing
factors can have 1 and 3 or 9 and 7 in their ones
places. Students try multiplying pairs of numbers, or try
dividing 473 by numbers ending in 1, 3, 7 or 9. They
discover that 473 ÷ 11 = 43.

Solution: 1

Problem 2

Solution: 9.15 a.m.

Problem 4
To work backwards through the problem, students
can use the following chain of reasoning: Jonathan
had $6 left after spending 12 of his money. Therefore,
he entered the third shop with twice that amount, or
$12. This $12 is 23 of what he entered the second
shop with, since he spent 13 of his money in the
second shop. If $12 is 23, then 13 is $6, and Jonathan
entered the second shop with $12 + $6, or $18. This
$18 is 34 of what he entered the first shop with, since
he spent 14 of his money in the first shop. If $18 is 34 ,
then $6 is 14 , and Jonathan entered the first shop
with $18 + $6, or $24.
Encourage students to check their solutions by
working forward.
Alternatives: Students can use real or play money to
work through the problem. They can also use the
guess and check strategy by guessing a starting
amount and working through the problem to see if
the amount is correct.
Solution: $24; Sample response: I can start with my
solution and work forward.

To solve the problem, students can make a list of all
the numbers between 0 and 180 that contain a 6. (6,
16, 26, 36, 46, 56, 60–69, 76, 86, 96, 106, 116, 126,
136, 146, 156, 160–169, 176) They can then count
the numbers. Since there are 179 numbers between 0
and 180 (1–179), and 36 of these numbers contain a
6, students can subtract 36 from 179 to find how
many numbers do not contain a 6.

Solution: 2, 5, 11, 43

Problem 8

Problem 3

15

Students can work backwards to solve the problem.
For example:
6.10 a.m. – 10 hours 45 minutes = 7.25 p.m.

14

Solution: 7.25 p.m.; Sample response: I worked
backwards.

11

Problem 4
To find the solution, students can experiment with
cut-out tracings of the rectangles. They can also draw
small rectangles in the large rectangle. For example:
8 cm

Problem 1

13

many sides does a pentagon have? (5 sides)
•How
How
dots are in each pentagon? (1 = 5 dots,
• 2 = 10many
dots, 3 = 15 dots)
do you notice about how the dots in the
•What
pentagons increase? (Answers will vary. Sample

12
10
9

answers: The number of dots is 5 times the position
of the pentagon; there are 5 more dots in each
pentagon; the number of dots increases by 5.)

8
7
6

If necessary, help students see the pattern of increase
in the number of dots. Have students try to solve the
problem without drawing all 10 pentagons.

5
4

Solution: 50 dots

2

3 cm

1
1

2

3

4

1
3

$24 – $6 = $18 $18 x = $6 $18 – $6 = $12
(second shop)
1
of
$12
=
$16
2
(third shop)
Challenge: Suppose Jonathan left the third shop with
$18 instead of $6. How much money would he have
brought on his shopping trip? ($72)

Mixed Practice
(Student Book, pages 9–10)
These pages serve as a review of the strategies Look for
Patterns, Experiment, Make a List and Work Backwards.
Students may apply any strategies they find helpful in
solving these problems. Sample strategies are
presented as possible ways to find solutions.

10

5

6 7 8 9 10
Number of days

11

12

13

Solution: 12 small rectangles; Sample responses: I
cut out a small rectangle to see how many times it fit
on the large rectangle. The area of the small rectangle
is 2 cm2. The area of the large rectangle is 24 cm2.
So I divided 24 by 2 to get my answer.

Note that on the thirteenth day, the caterpillar reaches
the end of the ruler.

Problem 5

Reviews

To solve the problem, students can experiment with
cut-out tracings of the pieces. They can also
experiment with drawings.

These pages review the problem-solving strategies
introduced in Figure it out, Book 5. The reviews can be
used in a variety of ways. If your students had success
with the lessons in this book, you may need to give
them very little guidance to complete the reviews.

Solution: Note that students’ hexagons may be
rotated, but positions of pieces should be the same as
the given solution.

© 2003 Hawker Brownlow Education
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An important note: As mentioned throughout this book,
students should have the freedom to solve problems in
any way they are comfortable with. They need not use
the strategy that is being reviewed on a particular
page.

(Student Book, page 21)

3

For example,
$24 x 14 = $6
(first shop)

Students may work in pairs or groups of 3 or 4 and
share their solutions when completed. As an
alternative, you may want to use one problem on each
page as an informal assessment of problem-solving
skills. If your students have been less successful than
you would like, these review lessons may be used to
reteach some of the skills necessary for problem
solving. For this reason, at least one question is
included with each problem to help focus the
students’ thinking.

Review:
Look for Patterns

Students can draw a picture to solve this problem.
Sample drawing:

Solution: 143 numbers

Ruler in cm

On your Own
Problem 3

Solution: 13 days

© 2003 Hawker Brownlow Education

Problem 2
the pairs of numbers that have a minus sign
• Find
between them. What is the difference in each pair

•

of numbers? (1)
In the whole number sentence, how many pairs
of numbers have a minus sign between them?
(25 pairs)

Have students use what they know from answering
the questions to solve the problem. They can reason
that since there are 25 pairs of numbers, and each has
a difference of 1, the sum of the 25 1s is 25.
Solution: 25

Figure it out, Book 5 #CA-91869
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Solution:

Problem 1

Sample use of logic box:

I

II

III

A

4

5

1

B

2

6

8

C

3

7

9

Ann
Bob

29

48

53

72

101

Clue C
√

×

×

Clue A
×

Clue A
×

Clue C
×

Clue C
×

Clue C
×

Clue C
×

Clue C
√

×

Clue B
×

√

Clue B
×

Clue C
×

×

√

×

Clue D
×

Clue C
×

×

×

×

√

×

Cal
Don
Challenge: Have students prepare their own puzzle
with clues like those in Problem 2. Suggest that they
start with diagrams that have 2 columns and 2 rows
before making larger diagrams.

On your Own
Problem 3
Possible method of reasoning: Since N × D = N, and
N = 3, then 3 × D = 3, and D = 1. Because N = 3,
N × A = 3 × A. In the problem, the product of 3 × A
has an A in the ones place. Therefore, A = 5, because
3 × 5 = 15. The 1 in the number 15 must be added to
the product of P × N, or P × 3. Because the product of
(P × 3) + 1 is C, which must be a 1-digit number, and
because P cannot equal 1 or 3, P must equal 2. Since
(2 × 3) + 1 = 7, you know that C = 7. Substituting the
known values of N, D, A, P and C into the problem
shows that E = 0.
251
x00053
753
+1255
13,303
Solution: P = 2, A = 5, D = 1, N = 3, C = 7, E = 0

Problem 4

Eve

Solution: Ann = 29, Bob = 101, Cal = 53, Don = 48,
Eve = 72

Solve a Simpler Problem
Solving a simpler problem involves putting the original
problem aside and working on a problem that is
related but easier to work out. Sometimes it is easier to
work out a similar problem with simpler conditions.
The approach to the solution of the simpler problem is
then applied to the original problem. At other times, a
pattern seen when solving one or more simpler
problems can lead to the solution of the original
problem.
Materials:
Student Book, pages 15–16
6 index cards for each student (optional)
1 real or model clock or a drawing of a clock for
each student (optional)

•
•
•

Introduce the Strategy: Tell students that to solve
each of the problems in this lesson they can first solve
simpler problems.

To help students use the logic box, first be sure they
understand that the clues tell which numbers can and
cannot belong to certain people. Point out that
knowing which number does not belong to a person
helps to narrow the possibilities for that person’s
number. Then tell students that they can record
information from the clues in the logic box by marking
an X in a square to show that a number and a person
do not match. They should mark a tick to show a
match. You may need to hint that if a match is found,
students can mark an X in all the other squares in that
column and row.

Questions
Read each question aloud. Then work through the
question with students.
a. (9, 8, 7; 987, 978, 897, 879, 798, 789)
Encourage students to experiment with arranging
sets of 3 digits to help them answer the question. If
they need help finding the answer, have them first
find the largest 3-digit number that can be made.
(987) Then have them find the 2 largest 3-digit
numbers that can be made. (987, 978) Student can
continue to make 1 number at a time until they
have made 6 numbers. Help them discover that all
of the numbers use the same digits (9, 8 and 7),
and that the 6 numbers are all the possible
arrangements of those digits.
b. (9, 8, 7, 6; 9876, 9867, 9768, 9786, 9678, 9687)
Students should experiment with arranging sets of
4 digits to answer the question. From question a,
they may be able to deduce that the digits 9, 8, 7
and 6 should be used to make the largest 4-digit
number. If they experiment with the arrangements
of these digits, they will find that 9 must be in the
thousands place of the 6 largest 4-digit numbers.
c. (Answers will vary. Sample answer: 9, 8, 7, 6, 5, 4)
Student may guess at the answer to this question,
but encourage them to make an educated guess by
using what they know from answering the previous
questions.
d. (Answers will vary. Sample answer: yes, because
there are a lot of other numbers to arrange and
rearrange without moving the 9)
This question hints to students that the solution can
be found by solving the simpler problem of finding
all the arrangements of the digits 8, 7, 6, 5 and 4.
Apply the Strategy
From answering the questions, students should know
which digits they need to use, and that they can
arrange and rearrange those digits to form the 6
numbers. If students do not know that there must be a
9 in the hundred thousands place of all 6 numbers,
they have missed an important step in simplifying the
problem. However, they will still be able to solve the
problem, if only by writing as many 6-digit numbers as
they can. Some students will immediately see that the
first three digits of the number must be 987, and that
they can find the arrangements of the digits 6, 5 and
4 to find the solution.
Alternative: Students can write each of the digits
from 4 to 9 on an index card or slip of paper to help
them arrange and rearrange the numbers in an
organised manner.
Solution: 987,654; 987,645; 987,564; 987,546;
987,465; 987,456

e. (Answers will vary. Sample answers: Try to solve the
problem again; start in the hundred thousands
place and look at every number to be sure the
largest digits are in the largest places and that the
other numbers are as large as possible.)
f. (Answers will vary.) Sample answer: I knew that the
number in the hundred thousands place should be
the largest, the number in the ten thousands place
should be the next largest, and so on.

Problem 2
Think about:
Read the questions aloud and discuss them if
necessary. Students can use a real clock, a model
clock, or a drawing of a clock to help them solve the
problem and answer the questions.
(24 hours)
(8.00 a.m.; Explanations will vary. Sample answers:
Since it will be 7.00 a.m. in 24 hours, and 25 hours
is 24 + 1 hour, add 1 hour to 7.00 a.m.; add 25
hours to 7.00 a.m.)
If students have added 25 hours to 7.00 a.m. to
answer the question, help them see that they can
also find the answer by adding 1 hour to 7.00 a.m.
(11.00 a.m.; Explanations will vary.
Sample answers:
Since it will be 7.00 a.m. in 48 hours, and 52 hours
is 48 + 4 hours, add 4 hours to 7.00 a.m.; add 52
hours to 7.00 a.m.)
If students added 52 hours to 7.00 a.m. to answer
the question, help them see that they can also find
the answer by adding 4 hours to 7.00 a.m.
(24)

•
•

•

•

Have students work through the problem. If they have
not found a simple way to solve the problem after
answering the questions, have students list the first
three multiples of 24. (24, 48, 72) Then ask what the
time will be in 24 hours after 7.00 a.m. (7.00 a.m.), 48
hours after 7.00 a.m. (7.00 a.m.), and 72 hours after
7.00 a.m. (7.00 a.m.). Have students say how
knowing the multiples of 24 can help them solve the
problem. Students should indicate that they can find
how many groups of 24 hours are in 800 hours, and,
if any hours are left over, they can count forward from
7.00 a.m. by the hours left over to find the solution.
To solve the problem, some students will divide 800
by 24 (33 R8) and add the remainder to 7.00 a.m.
(7.00 a.m. + 8 hours = 3.00 p.m.). Other students will
count by 24 to get as close to 800 as possible. They
will then find how many hours are left over and add
these to 7.00 a.m.
Alternative: Students can use a calculator to add 24
+ 24 + 24 . . . until the sum is as close to 800 as
possible. (That sum is 792.) If they find the difference
between that sum and 800 hours (8 hours), students
can add the difference to 7.00 a.m. to find the
solution.
Solution: 3.00 p.m.
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