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Letters and Math Sentences

Math Sentences that Use Variables (1)

+@Eﬁgﬂg The formula to calculate the area of a rectangle is

width multiplied by length. A 5 cm wide tape is cut into
In a math several pieces. Write a math sentence for the area of this
sentence, 1 is rectangular tape when the length is x cm long. Calculate

avariable. e the area when x = 30.
is a letter that
represent any

S
number.
zem

If the length is 10 cm, the areais 5 x 10 = 50 (cm?)
If the length is 15 cm, the areais 5 X 15 = 75 (cm?)
If the length is 20 cm, the areais 5 X 20 = 100 (cm?)
If the length is 25 cm, the areais 5 X 25 = 125 (cm?)
If the length is x cm, theareais 5 X x (cmd) y .

Answer 5 X (sz), When £ s 30 150 Crﬁ2

cm, the area is

|_|—| The letter x is used in math to mean a value is not yet known. It is
called a “variable”. Let's practice writing x.

1!/0

|_2—I The formula to calculate the area of a parallelogram is the base
multiplied by the height. The parallelogram has a base of 4 cm and a
height of x cm. Write a math sentence for the area. Calculate the area
when x = 6 cm.

When x = 6,
the area is

mswer 4 X 1 (cm?) 24 cm’

4em
|_3—I |.8 L of juice is shared equally among x amount of people. How much
juice will each person get? Write a math sentence for the word problem.
Calculate the amount of juice when x = 9.

When x is 9, the

answer | 8+ ¢ (L) ‘amount of juice is 0.2L

Letters and Math Sentences

1

_

= 2 Math Sentences that Use Variables (2)

<»[3En7l3 A parallelogram has a base of x cm, a height of 6 cm and an

Letters and Math Sentences

1-3

How to Read Math Sentences

_

< [3Zn7Jl5 Write a word problem that fits the following math sentence.

area of Y cm’. Write the math sentence for the word problem.
Calculate y if x = 5 cm. Since the formula for a
parallelogram is base multiplied by the height, the math

20+x=y

sentence is:

If the base is | cm, the area is
If the base is 2 cm, the area is

I x 6= 6(m)
2x6=12(m)

If the base is 3 cm, the areais 3 X 6 = 18 (cm?) yem

If the base is 4 cm, the areais 4 X 6 = 24 (cm?) O
If the base is x cm, the area‘is xX6= Y (cm?) -
Answer xxf,:?, When x = 5, yis 30

o (2]

oe

|_|—| The letter y is also used in math to mean a value is not yet known. Itis
also called a variable. Let's practice writing Y.

area ywhen x = 4cm.

Answer L X 8 = Yy

When x = 4, yis

zom

Answer xx3,|4:y When z = 10, yis 3.4

Calculate the amount of juice left, Y when x = 0.6 L.
Answer D — = y When x = 06, yis | .4

|_2—| A rectangle has a length of x cm and a width of 8 cm. It has an area
of Y cm’. Write the math sentence for the word problem. Calculate the

|_3—| The formula for the circumference of a circle is the diameter
multiplied by 3.14. A circle has a diameter of x cm and circumference
of y cm. Write the math sentence for the circumference. Calculate the
circumference y when x = 10 cm.

|_4—| There was 2 L of juice. |drank x L. There is Y L of juice left.

answer | have 20 pencils. My mother bought X more
(Example) pencils for me. Now | have a total of y pencils.

|_I—| Match the word problem with the math sentence. Write the letter in the

O s0+x=y
0 80 xx=y

O s0-z=y
O s0+zx=y

(a) There is a rectangle with an area of 80 cm’ and the length of x cm.
The width is ycm.

(b) My father weighs 80 kg and | weigh x kg. Both of us together weigh

kg.

(c) I'had 80 pieces of paper. Because | used x pieces, | have only Y
pieces left.

(d) There are x marbles. Each of marble weighs 80 g. The total weight
of all the marbles is Y9

|_2—| Write a word problem that matches the math sentence.

Examples:

o 2 +30= I had x sheets of paper. | received 30 sheets of paper
Y from my friend. Now | have a total of Yy sheets of paper.

e r—30= | had x pieces of candy. | gave my brother 30 pieces.
Y Now I have Y pieces of candy left.

o T x30= There are 30 balls. Each of ball weighs x g. The total
9 weight of all balls 30 balls is 1/ g.

o z+30= y There is a rice paddy with an area of x m”. When the

length is 30 m, the width is ym.
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Letters and Math Sentences

Review

|_I—| Write a math sentences for the following word problems.

o 2.4 L of milk is divided into x glasses equally. How much milk does
each glass contain?

Answer 24 +x (L)

o My older sister is x years old. My younger sister is 7 years old. What
is the difference between their ages?

aswer  x — 7 (years old)

o Atriangle has a base of 3 cm and a height of x cm. What is the area of
this triangle?

The formula for calculating the area of a

triangle is 7‘ multiplied by the base multiplied Answer IXx+2 (cm2)

by the height.

|_2—| Calculate the following problems.

o One orange weighs 0.2 kg. The box weighs 0.6 kg. How much does
the box weigh when x oranges are put into the box? Write the math
sentence to calculate the box’s total weight.

mswer 0.2 X 1 + 0.6 (kg)

o If there are 10 oranges into a box, what is the total weight?
02%X 10+06=2+40.6=26 nnswer 2.6 kg
o If there are 20 oranges into a box, what is the total weight?

02%x204+0.6=4+0.6=4.6 answer 4.6 kg

|_3—| Write the math sentence for the word problem.

o There were x pencils to be shared equally among 4 students. Each
student received Y pencils.

Answer x 4= Y

0 There are 20 questions on a math practice sheet. | already solved x
questions. | have Y questions left.

Answer 0-x=y

e There are x cans of juice. Each can contains 240 mL. The total
amount of juice is Y mL.

Answer 240><x:y

0 x kg of sand is put into a container that weighs 0.3 kg. The total weight

is Yy kg.
Answer xr+03= y
|_1a—| There are 6 marbles. One marble weighs x g. Six marbles weight Yg.
0 Write a math sentence showing the relationship between x and Y.
Answer xX6= Y
When x = 6.5, what is y?
65 X6 = 39 Answer 39 (g)
When Y= 26.4, what is x?
T X6 = 264 mower 44 (q)
264 6 =44

|_5—| Match the word problem with the math sentence. Write the letter in

theD.
o 50+x=1#
O soxz=y

O s0-z=y
O 50:-z=y

(a) There are 50 pieces of paper. x pieces have been used. There are Yy
pieces of paper left.
i (b) My school rented school buses for a trip. Each bus has 50 seats. The |
school rented x buses. Y students can attend the trip.
i (c) Thereisa rectangle flowerbed with an area of 50 m” and the length of |
| x m. The width of this flowerbed is iy m. |
i (d) There are 50 male students and x female students. Yy is the total |
; number of students. :

4
Multiplication and Division of Fractions Multiplication and Division of Fractions
- -
2 1 Multiplying a Fraction by a Whole Number (1) 2 2 Multiplying a Fraction by a Whole Number (2)
" "
<»[FEE  One dL of paint can cover a % m’ area. How much area < [3EMNGB 1 calculate % X 4
can 3 dL of paint cover?
= Student B
a 2
i =S 7 x4=12%
e N
= S\ pant o ! L@ He simplified the answer at the end. She simplified it in the middle of calculation.
x3
s o } 7 Student A simplified the product after calculating it (calculated twice), but Student
F + T D ) B simplified in the middle of calculation (calculated once). The way of Student B
N S
“ ldL | 3dL is easier to calculate. This is the ingenuity of calcula!ion
] There are S
Math sentence six (2 % 3)%;. - ) o ‘_‘ ) .
2 2%x3 6 6 / |_I Calculate the following multiplication problems. Simplify when possible.
e 3= 7 =7 Answer 7 m Leave the answer as improper fractions.
0
To multiply a fraction by a whole number, multiply the o A= @xA N 5 _
numerator by the whole number. m L o % * 3=
2 )
I_Il—l & kg of flour is needed to make one cake. How much flour Complete 0 4 %3 =
is needed to make 4 cakes? the number 15
“C07pq,  line diagram 3
o et " and table. e 5 X 20 =
bt i
= o) Ganes)
- L) <»[FEHB 2 Calculate |
L b H‘OW many A% e [ [k | 2 X 4 We can change a mixed number
o E s e o] 5 sare 3 to an improper fraction, and then
Math sentence there? ([ Jeales|( 4 )oakes, calculate it by using the formula
2 _2x4_ 8 8 shown in the previous page.
- X 4= =2 Answer - kg
9 9 9 9 Mixed numbers make it easy to imagine the size of numbers, but we convert
|_2—I Calculate the following multiplication problems. Leave the answer as mixed numbers to improper fractions when calculating.
improper fractions.
o 3 x 2= |_2—I Calculate the following multiplication problems. Simplify when possible.
5 =
4
L w5 =
O 5 x5
0 Lx-
3
6
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(2-3

Multiplication and Division of Fractions

Dividing a Fraction by a Whole Number (1)

of paint cover?

~[3EHE  Two dL of paint can cover % m’. How much area can | dL

EaJExampleli]

Multiplication and Division of Fractions

Dividing a Fraction by a Whole Number (2)

(24

S
Calculate 5 2 by 2 as the whole

number. Therefore, we

cannot do

Three (3) is not divisible b
p

SHESE N Th

How can we calculate
this?

‘ 4., -
) 7
L (] e
! ldL | 2dL
0 I 2 (dL) 0 2 (d)
Math sentence
4L 9= 4+2 2 A 2 ., / A
T T2 oo =5 nswer 7 &Y

8 . . )
|_1—| T L of oil can run a machine for 4 hours. How many L of oil Complete
is needed to run the machine for | hour? I‘_"e number
ine
o diagram
- and table.

Math sentence

thaurs)

€4 (hours)

1 s (4

< [FEOHBE 2 Calculate | % +5

To divide a fraction by a whole number, multiply the fraction
by the whole number’s reciprocal. Remember, a whole

A
number can be written as a fraction, & = T
It s reciprocal is % .

1! Calculate the following division problems. Simplify when possible.

=

m‘; \1‘+\ o‘m

wlg olw ol
|
o
I
<3
w
&
I
o‘u'\ g‘w

2
3., 10.,__1
| -5 = =5 7><‘%\

When dividing a mixed number by
a whole number, convert the mixed
number to an improper fraction first.
Multiply the improper fraction by the

7 7

% - Answer % L = whole number's reciprocal.
|_2—I Calculate the following division problems. |_2—| Calculate the following division problems. Simplify when possible.
© Fe-Ti-3 @ 4ri-ifl-f 0 tu-Bal.0 @21
[7)x(¢]
-2 12 ,_12+6 _ 2 3.,_7 7 _7 3
=7 0 5 - 6 5 5 o |TTQ=7—2=AX2—§ o 2?— =
-5 20 .5_20-5_ 4 L | .,_28.,_ 28 _1 |
=3 0 F:5="5" =750l O sg4=Ficrgtr O 15T
8 9
e A | m wire weighs 725 kg. How much will 5 m of this wire weigh?
I kg kg kg
il
2 =
S5k 1/ L
?72 Ex i 2 3 4 5 (m 0 i 3 5 (m)
5Ll LXK 22 1 2 0m Ty gl dTX0 3 ST E— D]
O 1Zxi=tlxi= % “Zoary @ 3Fx0=Exio=18- 35 —_® (D(Kg)(ze‘a) (?)
3 eight of wire m m
| | | | | |
enght of wire |—————————————
|_2—| Calculate the following division problems. Simplify when possible. et [ (s (5 ) (m
x(5 i
9.,_9+3_3 32.,.32+8_ 4 Math sentence
QO {3-7=3 O F-=2=7
2 _2x%5 _ 2 2
32 X b= == Answer - kg
) 4 o 3 25 25 5 q
O ‘o=5x=y O =557 2
: : 2 0 A pump can pump 5 L of water in 3 minutes. How much water can it
e 35 .g-32.5. 0 _4 o 02 .¢12. 10 _2 p i ute?
77T T ex® Ty 5775 T Ex8T 5 pump in | minute? —
I i ) ‘o -<ez(%) o
Amount of | 1 1
|_3—| Write the math sentence for the following word Qomplete the number line water | T T
problems and calculate. Simplify when possible. digrams and tables. Tme é . t ; . i R
) . N +(3)
o % kg of flour is needed to make one loaf of bread. How much flour is
needed to make 3 loaves? 0 (e | o
Math sentence
1 Ymiowte| (3 ) minutes|
12 . ,_ 12+3 _ 4
i s _ B 3= 5 -5 Answer % L
‘ — ‘1 Amount of % (kg)
. —& L of milk tea is shared equally among 4 people. How many L of
. 2$Lf'lkt'hd Il 4 le. H L of
T oot L ‘ —
P ’ = tea will each person get?
| S S e gy H prow
%kg Dkg Math sentence
s
I loaf | 3loafs 02 L, 20, N0 _5
Math sentence g "TT 9 TTT ax% 9
A
A _I1x38_ 7 .3 7 3
) x 3= 7\2 = orl Answer —~kgor | kg Answer %L
10 1"
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Symmetric Figures

Line Symmetry (1)

< Instruction Balanced figures.

Look at the figures below and find out how they can be grouped.

They look balanced.
Why do we see s0?

<»[3Fn75 1 The following figures can be overlapped when folded in two.

Where should the figures be folded? Draw the folding line.

A figure has line symmetry when it can be folded along a
straight line and both sides overlap exactly. The folding
line is called the axis of symmetry or line of symmetry.

|_I—I The following figures can be overlapped when folded in two. Draw the
line of symmetry.

< [FEi3 2 The following figure is a line symmetric figure. What happens

with the length of the overlapping sides and the size of the
overlapping angles? Answer the following questions.

o What is the respective overlapping point for
point C?

e What is the respective overlapping sides for

e

e What is the respective overlapping angle for angle D?

® When a line symmetric figure is folded on
the line of symmetry, the overlapping points,
the overlapping sides, the overlapping
angles are called corresponding points,

Corresponding points

Corresponding
P ing sides, and correspondi sides
angles respectively.
® In line symmetric figures, the length of the
corresponding sides and the size of the
corresponding angles are respectively equal.

cor

Corresponding angles

|_2—| The following figure is a line symmetric figure. Answer the following
questions. K

o Which are the respective overlapping points for point
B?

: !

0 Which are the respective overlapping sides for side

CD? ¢ c

0 Which are the respective overlapping angles for angle F?

Let's Try!

|_‘|—I Find the symmetric signs below.

(A) a [G)) : ©) (D) :

|_2—| Find another symmetric sign in your surroundings.

12 13
Symmetric Figures
y € I. Measure the 2. Plot the 3. Connect all the
Line Symmetry (2) Ien_gth between each |corresponding points. point_s, point A, point F,
point and the line of and its corresponding
symmetry. points to draw the
<~[3&mpis 1 The figure on the right is a line symmetric figure that remaining half.
has straight line Xy as the line of symmetry. Answer the
following questions.
o Draw the corresponding point L to point M. | om z
I'em A
e The length of straight line BG is 2 cm. 8 (S I
How many cm is the length of straight line FG?
The straight line BF, connecting the 1 | f |_2—| The following figure represents half of a line symmetric figure that has
corresponding points B and F, and line IR T the straight line xy as the line of symmetry. Draw the remaining half.
Ty intersect at a right angle. w& Zm c B a B 0 4
R S e
4
|_‘|—I The figure on the right is a line symmetric i L
figure that has straight line xy as the line of fom A -
. . B _+— |-
symmetry. Answer the following questions.
Draw in the figure the corresponding point L v Y Y
Mo point L. c G < [3F€m;ia 3 The following figure represents half of a line symmetric
0 Find the length of DF. 6 cm D F figure that has the straight line xYyas the line of symmetry.
= Draw the remaining half.
® For line symmetric figures, the intersection between
the straight line that connects two corresponding
points and the line of symmetry is perpendicular. x Y Using a compass, you can measure the
® The length from the line of symmetry to each of the lengths easily. &
corresponding points is equal.
|_3—| The following figure represents half of a line symmetric figure that has
<= [3Znim 2 The following figure represents half of a line symmetric the straight line xy as the line of symmetry. Draw the remaining half.
figure that has the straight line xy as the line of symmetry. 0 z o -
Draw the remaining half.
‘ X R the properties of line symmetry.
- ® The line connecting two corresponding points
L and the line of symmetry is perpendicular:
L ®  The line of symmetry is the middle line.
= — El
14 Y 15
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< Instruction Point Symmetry

<w§g§ﬂp}3 1 Find point symmetric figures.

Symmetric Figures

Point Symmetry (1)

If the following figure is rotated 180° around the central point “-”, it

matches the original figure. ,1‘
o 5 0" 180°

® Afigure has a point of symmetry if the figure matches
the original shape when it is rotated 180° with respect
to a central point.

® The central point is called the point of symmetry or
the centre of symmetry.

Point of symmetry

| ; | i i C Z |
|_I—| Find point symmetric figures.
A B C D

<»[3E075 2 The figure on the right is a point symmetric figure

™~ Instruction Properties of Point Symmetry

If the following figure is rotated 180°
around the central point “”, it matches
the original figure.

® When a point symmetric figure is rotated 180° around the point of symmetry, the
matching points, the matching sides, the matching angles are called corresponding
points, corresponding sides, and corresponding angles respectively.

® In point symmetric figures, the length of the corresponding sides and the
size of the corresponding angles are respectively equal.

considering point O as the point of symmetry.
Answer the following questions.

o What is the respective matching
point for point B?

0 What is the respective matching
side for side CD?

o What is the respective matching angle for angle D% o
A ]

|_2—| The figure on the right is a point symmetric figure considering point O
as the point of symmetry. Answer the following questions.

o What is the name of point O? Point of symmetry | A F
(centre of symmetry)
@ Which are the respective matching |I| c
point for point A? 8
c

o
I

g >
m

0 Which are the respective matching
side for side BC?

0 Which are the respective matching
angle for angle C?

|_3—| The figure on the right is a point symmetric figure considering point O
as the point of symmetry. Answer the following questions. B A
o What is the respective matching
point for point B?
What is the respective matching
side for side DE?

16 17
Symmetric Figures EpJExamplelt] The following figure represents half of a point symmetric
Point Symmetry (2) figure that has the point O as the point of symmetry. Draw
the remaining half.
<eBEnHB 1 The figure on the right is a point symmetric figure R the properties of line symmetry.
considering point O as the point of symmetry. Answer the ®  The straight line that connects two corresponding
following questions. o points passes through the point of symmetry.
® The point of symmetry is the middle of the line.
o The straight line AD, BE, and CF are connecting A < AF
corresponding points. Where do these lines
) ” _
intersect? 8 | Measure the length |2. Plot the 3. Connect all the
. X - - - between each point corresponding points  |points and extend
@ Draw in the figure the corresponding point H to point G ¢ < o and the line of the and connect them. sides to draw the
®  For point symmetric figures, the straight line that connects two symmetry. remaining half.
corresponding points passes through the point of symmetry.
® The length from the point of symmetry to each of the
corresponding points is equal.
o o
For Example |, the length of line AO is the same as line DO.
|_1—| The figure on the right is a point symmetric figure considering point O ‘
as the point of symmetry. Answer the following questions. E
o The straight line AD, BE, and CF are connecting c
corresponding points. Where do these lines intersect? 4 ¢ |_3—| The following figure represents half of a point symmetric figure that has
b the point O as the point of symmetry. Draw the remaining half.
centre of symmetry.
@ Which line is the same length as line BO? o 2]
B
0 Draw in the figure the corresponding point H to point G
o
[F#nrdn 2 The figure below is a point symmetric figure. Draw the /
point of symmetry on the figure. /
If we want to find the point of symmetry, we
draw the straight lines that connects two 9 °
corresponding points to find the intersection. I
— ‘ E
18 19
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Symmetric Figures

Polygons and Symmetry

<»[3EnTI3 1 Look at the following quadrilaterals and answer the

following questions.

Lines of symmetry

j L
\

o Write O or X in the table to separate line symmetric figures and
point symmetric figures. In addition, for line symmetric figures how
many lines of symmetry does each have?

The point of symmetry is the middle of the line.

Line symmetry [Number of lines|Point symmetry
of symmetry
Parallelogram X 0 [e)
Rectangle [¢) 2 [¢)
Square ) 4 )
Rhombus ) 2 [¢)

e Draw the point of symmetry on each point symmetric figure.

<

|_'I—I Look at the following triangles and answer the following questions.

Write O and X in the table to separate line symmetric figures and point
symmetric figures. In addition, for line symmetric figures how many lines of
symmetry does each have?

|_2 Investlgate the following regular polygons and answer the following

oYY

o Write O and X in the table to separate line symmetric figures and point
symmetric figures. In addition, for line symmetric figures, how many lines

-
of symmetry does each have? (JNERSEREEEIESESUSHRRIE

symmetry and sides?

/A
Line symmetry  [Number of lines|Point symmetry ﬂQz
of symmetry
Pentagon o 5 X
Hexagon o 6 [e)
Heptagon o 7 X
Octagon [e) 8 [e)

0 Draw the point of symmetry on each point symmetric figure.

—»[3Zndln 2 A hexagon is a line symmetric figure as well as a point
symmetric figure. What are the corresponding sides to
side AB with the following conditions?

o When line AD is the line of symmetry.

e When line BE is the line of symmetry.

0 When point O is the point of symmetry.

|_3—| An octagon is a line symmetric figure as well as a point symmetric figure.
What are the corresponding sides to side AB with the following conditions?
0 When line BF is the line of symmetry.

e When line CG is the line of symmetry.

Line symmetry |Number of lines|Point symmetry
of symmetry
Right triangle X 0 X 0 When point O is the point of symmetry.
Equilateral triangle o 3 X
Isosceles triangle o | X
20 21
Symmetric Figures |_lo—| The figure on the right is a point symmetric figure. Answer the following
Revi questions.
eview o Draw the point of symmetry. V
= A A T s
L1 Fillin the blanks with words. (
o Afigure has | line symmetry |when it can be folded along a straight e Draw in the figure the corresponding point B to point A.
-
line and both sides overlap exactly. The folding line is called the axis of 15’ The figure below is a point symmetric figure. Draw the point of
- symmetry on the flgures
symmetry or | line of symmetry |.
o Afigure has | point symmetry |if the figure matches the original one
when it is rotated 180° with respect to a central point. This central point is
called the point of symmetry | or centre of symmetry.
|_6—| Draw the following figures.
12 . Find Lh‘? line symmetric figures and point symmetric figures from the @ Aline symmetric figure that has @) A point symmetric figure that has
'gures below. the straight line xYy as the line of point O as the point of symmetry.
A symmetry.
Y
i L ) ) .
|_3 Thel figure on the right is a line symmetric figure. Answer thi following L."I Look at the following regular polygons and answer the following
questions. questions.
o What is the name of line xy?
the line of symmetry <:>
(axis of symmetry)
0 Find the corresponding points to the following pomts. o Write O and X in the table to separate line symmetric figures and point
. . symmetric figures. In addition, for line symmetric figures how many lines
Point B - Point D of symmetry does each have?
9 Find the corresponding sides to the following sides. Line symmetry |Number of lines|Point symmetry
of symmetry
Side 80 Side 0D Equiaer 5 : »
triangle
0 Find the corresponding angles to angle F Pentagon o 5 X
Hexagon o 6 O
Octagon o 8 o
22 23
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How to Multiply by Fractions

Multiplying by Fractions (1)

> [3E[HE | dL of paint can cover % m’. How much area can % dL

of paint cover?

Avea we can paint with | dL. Area we can paint with = dL.

3
2 2 ﬁ WL

| m I m T A
9 5 ()
Area of board. ’—'—'—

Amountof | ! !

i

o i @

+—+ t sz L
0o Loz | @ I AN C) 5
: : 2| ra
3

Math sentence

4,2 _4x2_8 N ng/

573 7°5x3 15 amswer g
Multiply the numerators to equal the answer’s b d bxd

numerator. Multiply the denominators to equal a X c = axc
the answer’s denominator.

4 3
|_1—| A | m piece of wire welghs kg. How much will a = m piece off
wire weigh?
Complete the
I kg Ikg ber li
7 number line
L D ej7rw diagrams and
— H <%> m|C1)m tables.
2 kg » i J
[ ' H (kg)
| Weﬂmo/w\m’—'—'_
T i
01234 M g 133 4 tm o
5 5 5 5 5 5 5 5
Math sentence
4,3 _4x3_12
7757 7%x5735

Answer

Math sentence x5
o (=)

|_2—| Al Loil weighs% kg. How much does a % L of this oil weighs?
| kg I kg
(D)kg(%?kg
5
%kg ’ K?)L [GUIDAN
5 o [ o |
o L2345 671 o L234i587 @ i
TEEETTTE TETTTTE * (7
(%)
Math sentence
5,5 _5x5_25 2
68 6xs8 48 Answer 75 kg
3_| A paver is a machine that can la; 5 km” of pavement in | hour. Hoy
L9 paver i i y = pave i ur. W

much pavement can it lay in % hour?

Complete Are } }
thenumber 5 y 3 Time i i
line diagram 7 4 2,
mdable. | 5.3 15 [ punywy RS s
77X 4 28 3 Answer 28 km’
() otantaur | €1 hour

|_4—| Calculate the following multiplication problems. Simplify the answers
when possible. Leave the answers as improper fractions.

w‘ro
X
01‘\1
1}
N
X
~3
1}
[
(o)
b‘m
X
M‘U‘!
1}
o
X
o
1}
S

© 6 o o
M‘w
X
p‘m
Il
)
X
~
Il
o
©
Q‘%
X
(AJ‘N)
]
~O|
X
w|
|
i

|
<
X
~3
|
&
(oo}
ool
X
L\‘(u
|
w
X
w
<

24 25
a - 2 Liewitel Hitiplibviiiections < [FFEOTHE 2 1 L of water contains % g of minerals. How many g of
- . 2
L Multiplying by Fractions (2 minerals contained in % L of water?
g g T
< [FEMHB 1 There is a rectangle with a length of % m and a width of ﬁ 2
Amountof L (@
% m. What is the area of this rectangle? mnerals ﬁ_'—'_‘ ] ]
Amountot
» - - =
L/ = —
3 g
o TIIITEERE e oHEEEEEEN EE
% m Math sentence % L s ‘
'm [N
ST | 3 4 _ 3% /
i This rectangle has |5 small rectangles with | 10§ H = xS = = e
: L ' 8" 9 \g\x\z\ 6 Answer 59
| an area of 757~ m". Therefore, the ] Q
| . [ 1 R AN B N} \
! area of this rectangl ( ). ] ) ) )
| creactifiseciangie’s Tgg- M for T m ] |_2—I | kg of potato contains % L of water. How many L of water is contained
| This area can be calculated by the formula | 3 & ey
: ] 2 3 4 s in —= 3
i of the area of rectangle. ] L n70 kg of potatoes? n:r::;ftlfne ©
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =
Math sentence | / i n he| ‘ diagrams and
\S\XB\ L, EEEEEEEE <%>LH“‘ tables.
‘OKW faswer m B8 RERRES —
e | ERIEEREEE; . aop T s
Simplifying fractions by dividing a numerator and denominator by their B EREEEE! Wter y—'—'—(“
greatest common factors is easier to be done during the calculation. It B ——— T
is also fine to simplify it after calculation. ¢ (S 2 ERE
'—‘
|_'|—I There is a rectangle with a length of % m and a width of 3 m. What Answer o L
is the area of this rectangle? Calculate it by using the formula of the area 4
of rectangle. - 4
Math sentence 13" A machine can run for 75 of an houron | L of oil. How long can the
43 el machine run on —- L of oil?
IRVl
9”8 -
Math sentence
i m | | 4 . L) ) (hour)
Toedxal L T g 14,5 _14x5 e |
é&xz\ 6 1577 T 15X 7 Amowm|
i fol : [}
O s T T T3 v ow | m 2 | o ° . ) =
o — MXE =T A ‘—IX( -
% m | How many rectangles with the . T X (oo (5 otanvar
3
Answer 3 m’ area of 7= = m’ are there? (%> Lo Answer % of an hour
26 27
2022/02/25
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How to Multiply by Fractions
-
4 3 Multiplying Two Mixed Numbers

water is needed to cook 2 % kg of rice?

2,5,
e )

Multiply two mixed numbers: (a mixed number) x (a mixed number)
Change both mixed numbers to improper fractions. Multiply both numerators to get
the answer's numerator. Multiply both denominators to get the answer’s denominator.

= JExamplell % L of water is needed to cook | kg of rice. How much

o | ot DL
\z(km I'kg 2%'(9
s /
or3 5 Answer %Lor3%L

il

11" My motorcycle can run 3

it go when it has 3 % L of gasoline?

2 kmon | L of gasoline. How many km can

Complete
<3 the number
e line diagrams

and tables.

(32| (Dyim

0

3 5 _15 !
37x37_ e

5 8
ZmeZZ‘OorBL

K‘xi 3 3

oL (3%)L

]

1532 Distance ’—'—'— (km)

g casolive f—Ap—----oa— ©
o i 5

|_2—I I have 2 % a of farmland. | need 3 % kg of fertilizer per a of the farmland.
How many kg of fertilizer do | need to fertilize all of my farmland?

Math sentence

21 |
Answer - kgor 10 - kg

|_3—| A | m hose weighs | % kg. How much does a |0 % m hose weigh?

[/, Math sentence Lo 3
i
7 2 _ 15, 32"
Complete ‘ g < 10 378 %3 Length! 1
the number 5 4 ce 2
line _YEx92_20 _ 50
diagram T8 XS T T T 20
and table. [ DDk

2
(1 )m (‘OT)"' Answer 20 kg

|_5—| Calculate the following multiplication problems. Simplify the answers
when possible. Convert improper fractions to mixed numbers.

. Improper fractions are convenient for
o 3 13_10_28 x28 _ 8 2 calculations. On the other hand,
| =X |lm=mx== =S =2= X 3
7 3 3 mixed numbers make it easy to
imagine the size of numbers.

28 29
How to Multiply by Fractions How to Multiply by Fractions
- -
4 4 Multiplying Whole Numbers by Fractions 4 5 Multiplying Decimal Numbers and Fractions
" " J
<*EEn3 Calculate 2 x % <» 305 Calculate 0.3 x%
C 3 _3x3 _| 49
i X?EJA 03 x =TJox7 -|70
2 =9 | ' . . '
!‘ 7 We have already learned that decimal numbers can be changed into fractions by using
denominators of |0, 100,and so on.
L N A LN S S S
When we change 0.3 into 3 ,we can use the formula of L X A = M
_2x3 10 a axc
T x7
3 3 |_|—I Calculate the following multiplication problems. Simplify the answers
When we consider 2as < ,we canuse If we consider itas - X 2, we can use when possible. Leave the answers as improper fractions.
the formula of the following rule, too.
b, d_bxd °
a” ¢ axc A=
Calculate the following multiplication problems. Simplify the answers when
possible. Leave the answers as improper fractions.
5 2 5
8 5 _8x5_40 6 2 2 4
BX = =—"x—> == 6x =2 x-<2 = =t
O x5 =Tx5=155=7  @6xg=ixg Ix% 73 o|ix\5—ixﬁ—g‘xﬁi—iesixos—éxi—@—i
: 5 75700 s x5 8 CT8TI0 8x N2
s IR
T _3 7 _38x7_17 412, 6 _Rxs_16_ 2! Explain the following calculation errors and calculate them correctl
O xg=Txg=g=7 O 12xg-Fxg 55T e be 9 v
’ ! R Misconversion from decimal number to fraction.
3_25.3 3_15 3
s s @Q25x2-2x3- == 25 3 _2%x3_3
5 5,6 _5x8_15 2 =218 2x18_10 2o A =0 xS 2
04X674x\7\{\\72 oqu’qxw’\@x\’a ‘ T,
‘ eogxi—ixi 3BQ><33Q,%,2A Av;az‘/dmulﬂphcatlonoﬂractlonslslncorrect
@ axi 2SR @y o Lo b B Nx 513 AR O S N R
6 176 Ix% 2 2- 7712 TxX 3 N ]
2 3 s
30 31
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This type of multiplication is an application of

When we multiply several fractions, multiply
the following formula: b d bxd all numerators together to equal answer’s
a X ¢ = “a x¢c numerator. Multiply all denominators

‘ together to equal the answer's denominators.

|_‘|—| Calculate the following multiplication problems. Simplify the answers
when possible. Leave the answers as improper fractions.

oixix%:‘”\“:i eixixi:&x&xx,\

576 Bx6x3 9 874" ‘;&xéx;&’?
N

3 \7V\><K | 6 .5 7 _ ®xSx% _ |

© +xis T TER NS \:\*E°7sz|5*7w\;x§w

t&m&a 2 Caloulate 0.2 XX 3

Decimal numbers 0.2 X T X 3=

and whole numbers

can be changed Convert decimal numbers and

whole numbers into fractionsand b . d _ bxd
multiply. Remember, 3 can be a c

written as —— .
problem. I

into fractions.

Then we can

calculate this

|_2—| Calculate the following multiplication problems. Simplify the answers.
Leave the answers as improper fractions.

How to Multiply by Fractions
Using the Properties of Operations (1)

(47

<o Instruction For multiplication, there are four important properties of
operations:

® axb=bxa

@ (axb)xe=ax (bxc)
® (a+b)xc=axc+bxc
® (a-b) xec=axc—-bxc

Sy JExample] By using properties of operations, simplify the math
sentence and calculate.

Student A ---s-seereeeeaeeasease s

He calculated it normally in order from the She calculated it by using the properties
i beginning of the math sentence. of operations, especially the above (2) .

The method that Student B used is easier to calculate because there are not large
numbers like “35” and “45" in the math sentence.

4

Simplify the following calculations by using the properties Think about which fractions

of operations and calculate. Simplify the answer. should be multiplied first.

] |12y (1t 12y 1 _ | 10 (2 13) (10, 18y 2 _2
12 x 3 x% S xy ()=l )5 =5 3% (Fxq5)= (55 )5 =%
0|2><—x6— =2 004x—x3_7:7
N} x\‘?&x | N x¥x\ 5
X
73 T (3 (L83 _3 B (LT (B 1)L
903X7X47‘&x‘2x47 08x2—><06 B x 36 X% 21 O (ExB)=(Fxa)t=% @ Tx(F%)=(FxF)xf=%
MX\?\X\ 15 NXMNxN -~ 2
N2
32 33
How to Multiply by Fractions |_2—| What properties of operations ( from () to (4) on page 33 ) can be used
4 - 8 . R 3 in order to make the following problems easier to do? Write the
L Using the Properties of Operations (2) numbers (D to @ ) in the [ | and calculate them by using that property
of operations. However, there are some in which the properties of
=~ [@zns By using the properties of operations, simplify the math operations cannot be used. In this case, write X in the [_|.
sentence and calculate. |
10,7 8 _10,(7,8Y_10, %x8_10
%XS+%><7 @ 8*7*|\X(8X7)*uxxx\ru
|
Student A ©) student B 0 12x15 5,15 (125,157, Y:Lg
S +2x7=2xE+7 || Sxs+Ix7=3%5,3x7
X0ty ¢ ‘ B ‘ ‘
¢
3 poax12 9 _ © 13Xt 11 X T =3+ 1)x =2 x =5
o i
| i i
| He calculated it by using the properties She calculated it normally according to the (d) 2 X £ L X 2
:::z:lr‘asti;:;é'especially@in the given math sentence. Y 9 3 5 2 5
2,7 12 2 (7 12 2 9x%_2
The method that Student A used is easier to calculate because there are (e) 3 x 12 x 73 * ( 12 * 7 ) 3 * FESUE]
not large numbers like “2|” and “39” in the math sentence. ;
7«9 _(9,7),9_2 9_1I8
- ® = §+?X§ (5+5>X8 5 X%~
|_1 Simplify the following calculations by using the properties of operations '
and calculate. Simplify the answer and leave them as improper fractions. (9 1 ><25—l X IQ:%X (25 —12) x N % 7\’% =1l
A 13 13
To solve Problems (3),(4),(7) and (8), ) of the properties of operations can be used. @ s s
() & x—x-¢
of><7+7x\|7—x<7+m Xxm 21 e%x7+%x8,—x("+37 %xfg:q
‘ Let's Try!
O%X\é—%w:%ma—n:{x{:g °%XQQ—%X\5:%x<zq45>:§xﬂ:m This property of operations: “(a+b ) Xc=axc+bxc” P
! ! is easy to understand if we think about finding the area eem | a x ¢ ©m)
e 02 0 of a rectangle showed on the right; bcm» bxcem
TXEt XY
9757975 In the future, we will also learn “(a+b) % (¢c+d).”
Let's think about what the math sentence - dem e
18 X@_E - looks like when we expand this formula.
373 13°% acn| axclm) [axdem
(a+b)x(c+d)=axc+axd+bxc+bxd bem| bxclm [bxdem
34 35

10
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How to Multiply by Fractions

Reciprocal

(45

< Instruction The reciprocal of a number is | divided by the number.

Think of a reciprocal as the numerator and
denominator switching numbers. 7\’,\<:£

For example, 6
The reciprocal of 75 is 5 .
The reciprocal of 4 which can be written as %

] 5.6 _
is . 6 X5 =|
When multiplying a number by its reciprocal, i 4=
the product is always |. 4 -

<= [FE03 Find the reciprocals of each of the following numbers.

To find the reciprocal of a decimal, convert it to a fraction

first. In the above case, 0.7 is converted to \lO first.

Find the reciprocals of each of the following numbers.

)
w‘m

Sle

Remember, to what fractions are &
0.3,0.57 and 2.1 | converted? L

Il
100

N

211 =

36

< [FENTHE A faucet gives -5 m° of water in | hour. How much water

How to Multiply by Fractions
-
4 10 Various Multiplication Problems

2
g |
will the faucet give in & of an hour?

2
] 2
s[O3
e [ w g I hour
!
T
Math H 5 /

|
?= 3)(\?\ =7 Answer %ma

3
6

/&
|_|—| | m of metal pipe weighs 5 kg. How much does a ER m pipe weigh? g\b

Complete
Math sentence‘ ‘ ) ¢ (%vw e z%) i nzmber
B35 38 _ | — 1 oy m[c 1] | e diserame
576 ‘{xxi} 2wl . : and tables
“ ) Answer 5 kg

|_2—I One m of cloth costs 240 zeds*. How much does 2 % m of this cloth
cost? (* “zed(s)” is the fictional currency unit.)

Math sentence [ x5 ] (240)zeds|([_])zeds
Cauo) [

240X2L=&X% cost I T T (\)m(?%)m
" 4 | S S e
240%9 _540_ g, o’ £
| X\t‘»\ I - Answer 540 zeds
|_3—I An outdoor pump gives ‘—47 L of water per minute. A house faucet gives
‘TI L of water per minute. If the pump and faucet are running for 10
minutes, how many L of water will we have in total?
Math sentence

(242} o=

The following math sentence

X 10=170

-

s also fine too.

17 i _170 110 _280 _
AX‘O+AX‘07A+A7\77O

37

How to Multiply by Fractions

|_|—| Calculate the following multiplication problems. Leave the answers as

improper fractions.
;s
2,2 _2x2_4 db 12 _Nxlg_ 8
osxs’axs’m 99X7’\$xx’3
Lo % 3.3 x4
L9 7 _8xT7 _21 D21 NXx N T
O gxig ===t O 2 X =TT e =S
2 PR
o s
2 _3 20 _3x2_2 3 _10 21 _laxA _3 _
@ 0325 =F5x2-WH-Z @ 15x21-PxZ-Pru -2
h N
| X2
oixlxi: XAx3 _ 3 elxﬁxizixwﬂlzi
8 1 T0 T T BRI TR 12720 T T RXAXT 5

5 5

| _Bxgx M 189 | \7§2x§><>; _ 4
oéx'*gx‘-‘*wx\xzxm*m ®°~“X22X‘3’;Qx\ua*a
‘

|_2—| Simplify the following calculations by using the properties of operations
and calculate. Leave the answer as improper fractions.

O () F=5x(FF)=5 @+l )=(7z)5=%
o%x5+%x7=%x(5+7)=q %X%-ng%:%x(%-#%) =

3B s 3 =2 = 5,17 5 4 _5 (17 _4)\_5
FxB-xli=gx@s-in=e @ Fxg-5xg ()

3!

|9 Find the reciprocals of each of the following numbers.

O 53 0 ol

38

|_ll—| Find the following area of a rectangle. Write the

math sentence and calculate it.
Math sentence  Area of a rectangle = Length x Width 3
|4 - m
9,8 _9x8 _4 !
079 " Yox9% 5
5 |
4
Answer 5 m? \ % m /
= | . . 9 |
|_5 There is a hose that weighs T6 kg per metre. How many kg does ST m b
of this hose weigh?
B Complete the
(s number line
Clom|GDm diagrams and
—m—— tables.
——— i
. ' D
© L e
ot im0 T TE il im ROy S S —")
° 1 N (30)=2
Math sentence 2 :
3 5
9. 9, 10_9xM_15_,

15 7
Answer g~ kg or | 5 kg

|_6—| A weaving machine can produce | % m of the cloth per minute. Another

machine can produce % m of the cloth per minute. If we use both
machines, how many m of cloth can we make in 60 minutes?
Math sentence

8 12

(15+%)x60=(E+2)x 60:?x =9

Answer 96 m

|_7—I Calculate every math sentence when the D has
the number from 2 to 20. Then answer the |
following questions. \

o List the numbers whose product was a whole number.

Answer 3,6,9,12, 15,18

o What do the numbers in your answero have in common?

Answer _They are all multiples of 3.

39
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How to Divide by Fractions

-1

Dividing by Fractions (1)

\

EpdExample] % m? can be covered with <L dL of paint. How much area

4
can be covered with 1 dL of paint?

s
I mt ¥ i
1 X w
I ‘ |
I S1.s
2. o Je ] @
5 T 2,

Z o o

How can we calculate this? —dL | ldl

Math sentence

Calculating by

% - % We have two ways. converting the
divisor into |

 Calculate by converting the divisor info a whole number - - Calculate by converting the divisor into 1 means that we
=[ix 4)s multiply the

| 5 dividend by the
_2x4 8 reciprocal of

15 m the divisor:

|_2—| Thereis a % L liquid that weighs % kg. How much is | L of this liquid

weighs? i )
e Ftms o uamons 1
[ 15 e
P | )
- ‘ %Ta E:] ‘
- % T 0 L ——t
Math sentence
i;i_ixi Weight
774773 Amount
_5x4 _20
T 7x3 72l 20
arke

|_3—| A printer takes L of an hour to print % m’ of paper. How many m? of

Paper can be printed in | hour?

Complete the number line
diagrams and tables.

i " 0
To d|V|d§ byafra(_:tl_on, we b.d_b c_bxc Amount i
can multiply the dividend by T e & X d-axd i
the reciprocal of the divisor. Time é
«
i1 L iahs & ’
|_| 3 m of lumber weighs 5 kg. How much does | m of lumber weigh? (2 m ([
7
Weightwith —- m of umber Weight with | m of lumber. “ ( ?‘1 ool 1 Y hour
| kg I kg Complete poswer 42 mor | 2 m?
the number 7 7
(£ 4a| (] k| line diagrams -
%kg PR PR and tables. |_4 Calculate the following division problems. Simplify the answers when
3" " possible. Leave the answers as improper fractions.
T ; ]
— PRI
0 ?‘% I o L 2w Welgm” (5) (D)w 0
Math sentence Length l——'T
0 )
4.1 _4 3 _4x3_12 2 30 L4 4
e EPIN . B £ < 3 t
535 T T 5x1°5%%% 3]
12 2
Answer  —= kg or 2 = kg 4.5 _ 4 2 _ 8 4.9 _4 .8 _32
5T O 7 7=3x5"7s O 5595
40 41
How to Divide by Fractions
5 -2 . SEEREGB 2 have 2 Lof mik. Ifl drink - L of milk every day, how
L D“”dmg by Fractions (2) many days worth of milk do | have?
Math sentence ) 4
EpJExampleli] Arectangle with an area of % m’ has a length of % m. 5.5_5 « %:‘S\x by -4 -
T 24 X
What is the width of the rectangle? 6 65 | \\S\
) [ ] W swer  4days |t o
Ble;““se sl (il vt (s i o s o
i3 m?, there should as* | have |0 L of milk and | drink 2 L every ‘?L
be |5 squares whose day,” we can make a math sentence easily.
area is % m’.
Z—I Our office h % L of li If R L of li d
L4 ur office has 3 orf gasoline. we use 6 Oor gasoline every day,
how many days worth of gasoline our office have?
Z L m / Math sentence .,
3 25.5 _25 6 _ 25x%6 _10_
Answer L m TT?’?X?’W‘S\*T* 10
| I
Rewrite the division math sentence as multiplying by the divisor's
reciprocal. Simplify by finding the greatest common factor before Answer |0 days
multiplying. =
|_3 Calculate the following division problems. Simplify the answers when
possible. Leave the answers as improper fractions.
a . 18 - 6
|_| Arectangle with an area of 25 M has a length of 5 m.
What is the width of the rectangle?
N i
= Cm '
%m 01 2 3 4 | 6 7(m
5 5 5 5
Math sentence 3 |
18.6_ 18,5 _ 18x5_3
25757276 725§><\x7 5
|
Answer % m
42 43
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EalExamplelgy % kg of lemon are needed to make 3 % L of lemonade.

How to Divide by Fractions

5-3

Dividing Mixed Numbers by Mixed Numbers

How many kg of lemons are needed to make we need to
make | L of lemonade?

v ottt e ok - Lotoensd. At aon sttt Lt
e
/
i
[
I'kg
IR
ke
h‘ t t '1‘ t t t F t
Math sentence ’ + T : Pt
.35 _4.32
37397379 E
I3 N P w ]
_MxX9 3 o [ | 15
X3~ 8 3 IS
s
Answer g~ kg

Divide a mixed number by a mixed number: (a mixed number) + (a mixed number)
Change both mixed numbers to improper fractions then divide.

|_|—| 2 % L of milk is needed to bake a 3 % kg cake. How much milk ij{ﬂA

needed to bake a | kg cake?

- taorcae 240

|_2—I There is a plywood that is 4 % m’ and 5 % kg. If we cutouta | m’

0 [gub 6 (5

5i;4L=£%EWelgm'—'—'—(kg)KD)KQ(EJ%)KQ

from this plywood, how much does it weigh?

Math sentence

8 6q 83 6 s H - = )mtufgm»
JI8X6 277 =) S
N T 8X 2;51 20~ 20
i

27 7
Answer 5 kg or | 20 kg

|_3—| A8 :Ii m metal pipe weighs || % kg. How much does | m of this
pipe weigh?

Vs,
Math sentence o « ERIES)
| Weight i i i (o
5+ 8— | i i A
‘ 3 cenam b ! ! o) AT
_100.25_100 3 ° Gy =2 T
79 3779 "5 [

4 | i Complete the
_deaxs _ 4 1 [[hejiige i [
“ex% 33 i '

>4 Clomfszom diagram and table.

4 |
Answer  —- kg or | 3 kg

|_lo—| Calculate the following division problems. Simplify the answers. If the
answer is an improper fraction, change it to a mixed number.

- L) Complete
/ the number
220 ) ([Dig22rig| line
N T diagrams
st P eveeey ¢ LT and aables.
5§ I
7 e - e .z, |
Math sentence 0 b (22
3 | _ 1.2 i f f v
2+ 3=+ | |
4 7 4 717 Cake } } o)
1 0 €y (3
S T NxT_ 7 7 L
£7T xR hme gL
44 45
How to Divide by Fractions
-
5 5 Dividing Decimal Numbers by Fractions
J
<SEELTIO1 Caloulate2 + 5 <>EELTID Calulate 0.7 + 5
0.7 +%
Sl e e Brganen :irst.change the decimal number to a
. N raction.
|_'|_| Calculate the following division problems, eave them as improper fractions. Remember, 0.7 is also “seven tenths”
7
or 75-
|_I—I Calculate the following multiplication problems. Simplify the answers.
Leave the answers as improper fractions.
.2
Qos:5=
- i -
Qo9+ 5=15+
3 The whole number 2 can be 7
< [3FNTE 2 Calculate T2 writienas - | Its reciprocal is —- Q27+ + T}g
4 |
3. 1 _2.9_2.8_38 a3 _9.18_% S _ I
77 00'27|§_WT?_§X7_E Qo_qva?_mfg_jmxf&_j
Z—I Calculate the following division problems 2—I Explain the following calculation errors and calculate them correctly.
L L€
o 23 from the division to
8 Qo+ 3— ——% %X%=% ﬂ’_é:ﬁxﬁ 6
R A
(3
3 | Misconversion from decimal number to fraction.
8.6 _1 %5_3 3 =
2. Q5= 8 t-JixP=g |_1B.6_M, 5 _3
2 +8= ™5 TN 620 O 1§x\?\ 5
46 47
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How to Divide by Fractions

5 -6

[Example ez {WIEIN) % X % + %

Multiplying and Dividing by Fractions (1)

5
? X
To divide a fraction, multiply by its reciprocal.
Simplify fractions by finding the greatest
common factor. Multiply all numerators
to equal the answer’s numerator. Multiply
all denominators to equal the answer’s
denominator.

|_I—| Calculate the following. Simplify the answers. Leave them as improper

fractions.
| 3 5
2.2 _1,9,5_5 9.3 1 % . N_15
06X3~5—§X3X2—‘8 e2x2‘\o‘gxzxf‘x‘2
| | 2 |
7,5 .10 Ix5xS. _7 @1 6.9 _1 %6 5_1
3X‘7‘3_§\x‘7x1§1_\8 04*5‘5‘}X§\X\Z\‘
‘?57<75§3‘\45 2372&3%&‘3
e B X Sk A 0?*7*@#&*3&?7
I
o %
5,2.5_5,3 38_1 12,2.8_M0 .39 9_9
7 T N 7T TR s
3 3l [N
|_2—| Explain the following calculation errors and calculate them correctlyjé
A way of addition of fraction is incorrect. LY
5,2 _5+2_171 H Remember
R, =L 5 4 3
o 6 * 3 6+3 9 :?"‘?:%:7 the previous
2 learning?

Away of division of fraction s incorrect.

<»[FEHE  Calculate % = % X %

How to Divide by Fractions

Multiplying and Dividing by Fractions (2)

(-7

Remember, to divide by a fraction,
multiply by its reciprocal. Simplify
fractions by finding the greatest common
factor. Multiply all denominators to equal
| to the answer’s denominator.

|_I—| Calculate the following. Simplify the answers. Leave them as improper
fractions.

I I
1.1 ,6_ 1,3 618 2.8 3 3 9 S_ 9
O3 xT=5x7x5=3% O3 qxz.‘f‘xxsxﬁécm
by | 2 | 3
3.5.2_ 3 6 3 | k.3 9_% % R_6
8 " 6 9 E\ 5 ?\ 10 5 4 8 5 3;\ } 5
2 I I
| 2 5 | g\ 5‘\ | | | | | \z\ | 2
05 e s T O T T
6 5 7 \g\ \g\ %\ 9 3 2 8 VC‘;\ 5 % 5
07‘?*?#&?*31% 97‘?X7=§X§X§=T
2
.
12

Explain the following calculation errors and calculate them correctlyﬁ
L

Away of subtraction of fraction is incorrect.

|
7_3_%_3_1 Remember
JRUSPRE® R R - 49 18 _ 3|
o 6 7 é\ 7\ 2 ST the previous
learning?

Simplification at the beginning is incorrect

| |
3 1 .3_3,1,3_3] { Z 5.9_1,2_2
O Jxgrp=yxgxyEg 8, b 2 2 =1 ~5,10_50
2NF T TN 8—%x§x3—3 777963 TTX9 763
48 49
How to Divide by Fractions
-
5 9 Dividing by Decimal Numbers and by Fractions
"
E=npils Caleulate %—%+% <»BEOTR Calculate 1.5 +%+ 3
Change decimal
numbers to fractions.
Change mixed

Sometimes there is more than one ““"“_’e’s © _i"{‘P""Pe"

division in a math sentence. For fractions. Divide

each division by a fraction, multiply fractions by multiplying
o i by its reciprocal.

by its I Yy P!

7 recpros Simply when possible.
Calculate the following. Simplify the answers. Leave them as improper Calculate the following. Simply the answers. Leave them as improper
fractions. fractions.

2 2 o 2
5.5.83_%5,%, 7_1I4 3.9.5_3,5,8_2 PR SRVRR: NVl NV R PR PR - NV NV I A
oq 3 772\x5\x37q 04 5 87\?\X§I\X‘173 00.4. 7 |47‘Ox\?\><7}720 60_64 3 .3—29\x|x}75
I
| 3 X2 2 3 4
2.8.2_3, 7 %_2 5.6.7_5 %, 8_10 g 18 3 1 _2 g 1B B 112
63.7 97‘3\X8X?\78 06 ] 8’§\X\(;Xv\’q 0\,8.2.‘?—mx‘x\q\75 0\,548.5—mx|x5\75
I | I 5 I 5 |
| 5.9 _1 %‘\ TQQ 2 | 2.3 _1 ‘37\ TBCL 15 3 %‘4\ F‘»\ | _4 6 %éak Wl\ | _3
OT_T_W:§X§X§:7 0?—7—W:§x?\x7\3\:? 624 +?;3:§QXTXXT:? 03,6 +7+ I4:§x?x?:m
|
13 | 3 | 2
4.8 14 % R 18 3 2.3 .4 _2x%x5_10 s SO, SO E- 215 0552 N _4
05'7‘\5‘T‘xx§xr2«‘4 05+7 5 3x3x8" 9 027'|0‘7‘T§X\7\X7‘7 95'2'0‘5‘\“35*\‘&‘3
Let's Try !
Multiply the horizontal fractions and write the Let's Try !
5 answer in the D above. Put the three numbers, 2, 3, and 6 in the following D to complete the math
26 sentence. We can use each number only one time.
We have to calculate not only by multiplying Lets .
L i fractions, but also by dividing fractions. 5 e:sftr: ::I’IOI.IS ca;es (Q\
3 12 7 and find the corre =
3 5 3 Give a hint to those who are wondering where answer
5 q % to calculate. You can do it from the [] on the
left of the second row.
50 51
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How to Divide by Fractions
5 = 1 0 Division and Multiplication with Various Kinds of Numbers

EEnl Calculate 6 x%+ 2.1

Remember to change whole numbers and
decimal numbers to fractions. Divide by
multiplying by a fraction’s reciprocal. Simplify by

dividing a numerator and a i by its

greatest common factor.

Sy lExamplelyi} % m long iron bar weighs % kg.

How to Divide by Fractions

Division Problems

o How much does | m of this iron bar weigh?
6 How long is | kg of this bar?

Weight

ke

(kg)

oo ]~
&

3
3

Lenghth

B

Math sentence
weight lenghth |

o,
5
N

54

Calculate the following. Simplify the answers. Leave them as improper i+i=\A xJd - Answer - kg
fracti 579 57810 SRsHE 10 % IA
ractions. 2 - -
9 LT Th
; 2 ‘ % H T, w0 [ willchange
o2><i+0.6:2\x‘7xl&:l 03><L—0<7:i><L><LQ:i ot | ! ! 59| epending on
5 Fos7% 3 6 [N N Longin | - s ;
| 3 3 3 T ™ - [[Jm | which amount
3 | 5 | | 5 Math senten ¢ ey is used as the
2 =R R N5 3 525,38, 5 E—— - standard.
OQX 3 = |.6= ‘ XS‘\XM’A 05>< 8 | 5= T X\§\XT§74 lenghth weight \é\ . o " o
o X“‘ ‘ ‘ &“ q—?=7x?=70r\7 Answer g mor |
T oiogod R L SR NV NVl S
Qo2x '2'87T‘€LX8X%§72 Ooix= "67T\QX5X1{{5 . .
2 | int = ith —— i
é\ 2 \L\ a2 A carpenter can paint 3 m of a wall with 7 dL of paint.
i; _8 A M_16 L; _6 KN M _12 i i 2 2 Complete the
OO.SX 5 'O'OG_NX&XK_ 3 oo.éx25 ‘00‘_TQX2§X =% 0 How many dL of paint does he need to paint | m” of the wall? °bP ;
| 1 3 ] 5 Math sentence = ! = numperiine
4 2 Ly <D)(u) (T)“HD)“L diagram and
e L
Lets Try! 773 o [ i s
. 2 —
As the example, multiply the three /! M _3_6 M= T ) 6
numbers side by side and write the @ @ =TT BRI p Ansuet 7 db
. 2 | - —_—
answer in the above /. . X o If the carpenter has | dL of paint, how many m’ of the wall can he paint?
Complete a number pyramid. Example 5
6 Mathsentonce o G g fcEac
We f.mvt? to calc.ula(,e not only by /\ 5y 2 .4 M";“‘:‘ i i . % ol D -
multiplying fractions, but also by T 2 0.25 3 7 Arca } } = 2
dividing fractions. 3 /5 o ) (D ™
0.3 6 < . B .
9 :\%\X%:%or\% )t M%m‘or\%m‘
5 = -
52 53
How to Divide by Fractions How to Divide by Fractions
- -
5 12 Size of the Product 5 13 Size of the Quotient
" " J
< Instruction In multiplication, when the multiplier is a whole number or < Instruction In division, when the divisor is a whole number or decimal
decimal number, the size of the product and the size of number, the size of the quotient and the size of the
the multiplicand are related in the following pattern: dividend are related in the following pattern:
(D When multiplier > |, product > multiplicand (D When divisor > |, quotient < dividend
(2) When multiplier < |, product < multiplicand (2 When divisor < |, quotient > dividend
(3 When multiplier = |, product = multiplicand (3 When divisor = |, quotient = dividend
For example, (D 6 >< 9 > 6 For example, (1) 6 4 < 6
@ 6 >< 4 < 6 @ 6 9 > 6
® 6 x@: 6 = 6 ® 6 +@: 6 = 6
< [FFEnd3 Which product is less than 6? Answer the letter of the < [3EnJl3 Which quotient is more than 7? Answer the letter of correct
correct math sentences. math sentences.
8 12 1 L2 - -2 S
@ 6x5 b 6xF © 6x1 @ 6xI+ @ 7+15 ® 751 © 7+7 @ 7+
) Because the product is less than 6 which is also multiplicand, / Because the quotient is more than 7 (which is also dividend), /
we must choose the formula whose multiplier is less than |.  Answer (b) we must choose the formula whose divisor is less than |. Answer (c)
|_|—| Which product is less than 12? Answer the letter of the correct math |_I—| Which quotient is less than |5? Answer the letter of correct math
sentences. sentences.
8 A 23 .5 K] .19 L1
(@) 12x g (b) 12x | (c) 12 x 5 (d) \2><25 (@) 15+ 9 (b) 15= ‘ () 15 g (d) 15+ 5
@ l2x2-  ® 12x4f @ 15x14 @ 15+
answer  (a), (d), () answer (b)), (d), (e)
|_2—| Which product is more than 31? Answer the letter of the correct math |_2—I Which quotient is more than 9? Answer the letter of correct math
sentences. sentence.
5 2 [ 32 .3 L6 .3 .
(a) SIXT (b) 3l X? (c) 31 x \W (d) 3l Xﬁ (@ 9= 7 ) 9= 5 () 9+2 7 d 9=
@ 3x1  ® 31x{% © 90 @ e
answer (), (), (d) Answer (a), ()
55
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How to Divide by Fractions
=14 ;
Review (1)

|_|—| Calculate the following division problems. Simplify the answer. Leave
them as improper fractions.

4
@2:46-3,1_2 16, Ig%x
:

577 574 20 2575

| 3 5 3
8 .4 . 4B, %, N_1I5 LT
0T77T |.6_\‘3\x\{2\x)§_4 @2 5+ 6—§X

|_2—| Which product is more than 5? Answer the letter of correct math

sentence.
@ 5x14 ® 5x% @© 5xI (@ 5x1%
@ sx2  ® 5xE

answer (), (e), ()
|_3—| Which quotient is less than 82 Answer the letter of correct math

Ll'—l % kg of fertilizer is used in a % m’ flowerbed. Answer the following

questions
o How many kg of fertilizer do we need for an | m” of flowerbed? W

Amountof ertizerused na = of fowerbed. Amount o frizarused i a | of Sowerbed.
| kg | kg Complete the
number line
’ diagrams and
X tables.
=g T
e

Math sentence

Fertizer

| |

=NV N
= —
®os U T o kg

e How many m” of flowerbed can be fertilized with | kg of fertilizer?

Math sentence 5 2 . <LTL
15,3 18,810 w4
(A A N S e
[ —
- Answer 10 m?

|_5—| A lawnmower can mow 35 m” of grass in 20 minutes. How many m’ of
grass can this lawnmower mow in | hour?

] « 35 rymfc )m
Math sentence ‘ . IR O

20 minutes =%— 3 ofan hourm. ’—'—'J) e

e f t

(hours)

20_35 60_35 @_
3B+ =x o= IxQ‘Qf\os

|_6—| Which of the following word problems equals the math sentence:

o )
4 I
I

% = % ? Write the letter to the correct word problem.

(a) We painted a % m? of board with % dL of paint. How many m? of

board can we paint with | dL of this paint?

) 1 Answer 105m°

sentence.
(b) There is a rectangular piece of paper with an area of % m’. The
(@ 8 _E (b) 8 +% (c) 8+ T d 8+1 W length of the paper is -5~ m. How many m is the width of this paper?
(e) 8+1 ® 8 +% (c) There is oil that weighs % kg per L. How much kg is % L of this oil?
Answer (), (d) Answer (b)
56 57
How to Divide by Fractions |_2—I Answer the following questions ]
7 Complete the number
Times as Much with Fractions (1) @ How many times heavier is % ‘2 g than 2~ kg? line diagrams and tables.
Math sentence . ) (1) 4o
5 | T .5 _ T 12 wegn r 2 Skl (T
=TI Ablue ribbon is M. Ared ribbon is - m. How many. 6 1276 " 5 rimes | | Coo [
_ 2 (imes) i
times longer is the blue ribbon? If a red ribbon is 2 m and blue Tx N 4 9 4 o c gug
ribbon is 6 m, we can calculate TX 5 OreTg 14 .. 4 .
it easily. This problem is also 1 5 5 5 Answer B times or 2 B times
We can consider the length Red the same, but it uses fractions. _—
of the red ribbon as |. . + < - ‘ : 9 How many times more is % L than % L?
Once we draw a diagram, it “*"*" ?_?—?_ 2" " Math sentence o « % ) « % ) C
is easier to understand. Times | D imes 5 - 8 — 5 x 9 Amoum ’—'—'— (8]
0 | (times) 1279 1278 | | | C[Dowmes| € 1)
Math sentence | | / 3 Times | 5 — Gimes)
5.1 _5_.%_5x%_5 | 5 _5x% _ 15 0 [ )
777_?XT_Y§\X =75 925 mncwer TtlmesorQT imes DR Answer :“Tgtimes
Even vlvhen fractions are inyol\{ed, we use division to find out how 3—| Arectangle piece of paper is 4 cm long and 4 cm wide. How many
many times as much something is as a base quantity. L= 3 5
times longer is the length of the rectangle than the width?
2 5 Math sentence
|—| Ablack ribbon is 3 m A white ribbon is o m How many times 4 4 _ 5 . L,
L e 80
k longer is the black ribbon? black W 3°5 3 4 Lengh @ (£rem|(5)em
i i I
@ Complete the number line 0 (705 o P _ x5 _5 or | 2 Tmes e (imen) (e
diagrams and tables. tengh i ‘&' -4 3 X\?\ 3 3 ¢ Croodib
imes |
Mathzsenten;e . . i ! o (iimes) Answer % times or | % times
393" 5 (Zom|(Zim 3 3
9 \3\ 6 | A 6 | Ll'—l Package A weighs 5 kg. Package B weighs o kg. How many times
or | — Answer —= times or | = times .
“3x5 5 5 5 5 heavier is Package A than Package B?
i -
|_2—| It takes % of an hour to walk to the market. It takes 2—25 of an hour to % s , TCTE: pfcige)s - _
. — ’ (k| (5K
go to the market by bicycle. How many times longer does it take to walk 525 x 3 tenan 9 i
than bicycle to the market? [hioe ] | Times | o e
0 ( (7) _8x2 _2 0 o [
Malh sentence Time duration | 7 (hour) =S =
I I
2. Times | } (times) ! Package B
7 5 o > Package A
_x25 _ 25 b |CE) sl E a
= =5 or3 =
7 X?\ 7 7 1) |([])wes| Ansuer 275times orS%times Answer %times
58 59

16

JICA_64F_fR&ARER_P002-046. indd 16

2022/02/25

16:40:4;




Sometimes the word —

problem can be easier to x—=

3
understand if we use a 0 .
whole number. If the blue ~ tengt | t f smo | [Om
ribbon is 2 times longer T 5
p imes | I ' S e
than the red ribbon, the blue . i M 2
fanjthe 0 5 (times)
ribbonis 6m (3 X 2). ! x5 -

red ribbon is 3 m, how long is the blue ribbon?

(]

|

Math sentence /
5 _3x5_15 I 15 I

X5 =Txo=n o075 Answer & mor7 5

Even when fractions are involved, we use multiplication to find out the amount to
be compared. A formula is: (a base amount) X (how many times as much)

|_|—| The tree in front of my house is % times taller than my house. If my i

house is 9 m tall, how tall is the tree? Complete the number

Math sentence Howse line diagrams and
0 C9cOH tables.
QXLZ%X% Helght
3 Times )—‘—— (times)
_ex4 _12_ Craes)
= =—=12 x5
RN Coom ([Jom

T
SR Sl Answer \Zm

|_2—| A small water tank holds 50 L of water. A bigger water tank holds %

|_2—I Answer the following questions.

© Whatis % of 35 kg?

Complete the number line

diagrams and tables.

T :
Math sentence 5 3 , o P (GL) - (D] 5k
B G
35 ><— 22 %= weignt < B
| 7 ! ! ] C—mes| (1)
5 L e . —————
—%XB—E—IE) o (2, . (| ) Gimes)
‘X§ ‘ x( =)
I Answer 15 kg
0 Whatis%onOL’? oz | oo
0 (20 = R

Math sentence

C L) e

Amount

9_20,9 o 1 I
W X=Xy - T e
5 x( <)
_%x9 _45 L
TxR T8
I Answer 451

|_3—I My family consumes 25 kg of rice every month. My friend’s family

4 . S ;
consumes - as much. How much rice does my friend’s family consume

[ wengsiamy | ]

every month?

Math semenZe S . NEISES
L4 29 % Riee |
25 x 5 T X5 i
5 Times |
/x4 _20_, 0 )
‘X\ ! (w2
CEymal ¢ 1 Answer 20 kg

|_4—| The garden has an area of 240 m”. The flowerbed’s area is % of the
garden. What is the area of the flowerbed?

[Flowsrbed ]
times as much water as the small tank. How much water can the bigger - é ) x(15)
water tank hold? Aea t
i !
Math sentence (50) (] Math sentence Times (1] - l ;
6 _50 6 fmom p——t——+© I3 3 )
Soxg=Txw L 1 uoxp=Fixy L m |
10 s 3 (times) 5
_8x6 _ — D40 x 3 _ 45 (ODom jczom
IERN s [ :‘XN:T:/&
! 3 ) (Lo | 1)
C s Aoswer 60 L ¢ Aoswer 45 m’
60 61
How to Divide by Fractions |_3—I lam % as tall as my father. If | am 140 cm tall, how tall is my father?
Times as Much with Fractions (3) Math sentence NES AT
¢ ) 5 Ciao)y (D)
140 + 5= X7 von ;—o—'— em Cia
thy b
< [3E0TJS  Ablue ribbon is % times longer than the red ribbon. If thd - \T*SIEQX 5 _ 175 _ 10 Times C)—(L‘T“_)wm) iz
STxw T 5 diagrams
blue ribbon is % m, how long is the red ribbon? Ml ) | C160) em | ([]) eml (5 and tables.
Sometimes the word (LY e
.5 & problem can be easier e c Angwer &
- ? s to understand if we al ; 2 '
o l:l T w [ [Jn] & o useawholenumber (&' The can of black paint holds 5 3~ as much as the can of yellow paint. If
en 4 il i
e i ] i - I:.:.T; Tcl’l;eer:b‘l::rr“ is5 the can of black paint holds j dL, how much does the yellow paint can
Tines | | | - € hold? Coioer] [
0 | 5 5 (me9 divide —— (m) by 5. Math sentence
5 2 .
(S 5.2 _25 . W )
| | 6 T3 " g Xy P f Vb A
5 e | | 637672
X =75 Answer - m | Times }—‘_‘_7 (tmes) .
?? 2 — 2 _ 25 %3 _25 (3 .00 -
- \&x 2 T 4 L= ="t
Even when fractions are involved, we use division to find out the amount to be a 2 ¢ (D ) N & L
base. Aformula is: (amount to be compared) <+ (how many times as much) ( %) mes | (1) Answet 4
=1 3
|_I—| A juice bottle can hold % times more liquid than a milk bottle. If the |5 My classmate is -~ as heavy as mine. If my classmate welghs 42kg,
6 N How much do | weigh? (Wi woig | weig ]
juice bottle can hold - L, how much liquid can a milk bottle hold? 47/, 9 R
ot Math sentence e (@ (g) @
e
Zt sen:‘ence 6 3 Complete 42 = i — Q X i ° i i
O 20 w2 Amount the number T4 | 3 Tme o " (times)
5T T ine & EENN
di X 4 56
=§%=% (e a:‘f’;’;‘l;. =7 X\&=T=56 (eoml[w
X 3
2 " 9 ‘ Gl ) Answer 56 kg
(SRR (¢ 3 ) times| Answer W L -
v 1 ) 3 ) i
Lz—l A big package is % imes heavier than a small package. If the big |_6 A farmer cultivated 8 of his field. If the farmer cultivated 3 ha, what
) 8 . is the size of his field? et
package weighs 9 kg, how much does the small package weigh? \iath sentence
[ ] [omor | Math sentence
Math sentence 1 | .3_1
8.5 _ T8
g "3 q | \g\ .
X
_8x3_8 T%x3 9
\Z\X5 15 (Dl ke : 4
ok % . Answer 15 kg ¢ % ) unes| ¢ s Answer 7 ha
62 63
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How to Divide by Fractions

Review (2)

o %timesof%m m

|_'|—I Calculate the following.

o 2 times of% m

2 2 16 5
0 3 times of 8 0 5 times of 3
|_2—| How many times more L is EL L than L L? 1‘5’(}%
15 5
Math sentence . (thcke, Complete
E;i=ﬁxi Amount i i i L the number
o 5 R | | ; line
Times T T ™ Gimes) .
13 X‘:\ _13 IL 0 Cioo diagrams
)\5X4 2o T2 CEoul L and tables.
o D Answer EEL times or | L times
12 12
|_3—I What is = of 20 kg? )
Math sentence 0 C20) ([
7_2.7 weight - f—————————— (ko)
20 X ==X = i | |
° ! 5 Times ~ F—————+———F— (times)
4 0 (
20 x 7
= xs. 28 (2006w
I

[ERIE IS Answer 28 kg

|_4—| My brother has % as many pieces of candy as | have. If my brother
has |2 pieces of candy, how many do | have?

Math sentence [y brotrer | w
3 12 4 1
12 + =% 0 <u)‘<DJ
4 ‘ 3 Candy (pieces)
4 — 1
x4 16, Tme —— |
=TS =T 16 0 (2, 3()‘ ) times)
| T
(12 ) o] ([ ] ) ens (el
3 pieces of
(2 )wal 1) Answer \6candy

A

|_5—| | have % kg of sugar and % kg of salt. How many times more kg of,L\f
2 a g
sugar than salt do | have? m [swer ] [~} Complete

¢ )
Math sentence We‘gm’—'—'_(kw Ls:xn' SUGAR| the number

8.3_8 4 line
5745 3 ™! - T e e
_Bx4 32,2 (2| Lk and tables.
T 5x3 715 15
D Answer %times orZ%times

|_6—| My younger sister has % as many as stamps as my older sister. If

my older sister has 75 stamps, how many stamps does my younger sister

have?
Math sentence ﬁml N ) (o

17E i ‘Stamps )—‘—‘_(s‘amm)
XIS e

15 0 s (1 (mes)

_Tex3 _
B

4\3

=45 (rssmes| (75 ystamps

Answer 45 stamps

(%).m 1

L']—l % of the students at school participate in athletic clubs. If |00 students

in athletic clubs, how many students are there at school?

Math sentence
100y T4F

Students ’—'—'— (students)
Times et (imes)
_\T@QX‘?_225_225 i .

S B,
A %ﬁ

o
IS}

|

1]
4.\‘{7

(00 ymomn] [y Answer 225 students

(L) s

)

|_8—I | used % of a piece of tape. The amount of tape left over is 160 cm
long. What was the length of the original piece of tape? o’(‘tﬂ%

Math sentence

[ommae][oomme] )

Because | used 5 of a piece of tape, = (7 )
7 8p PS Cie0) ([ To solve this
the rest of the tape is 5. Tap ‘)—'—'—‘ = ©™ question,
8 _ 160 q  Times (times) ~ calculate
160+ ="1"x3 ° ) how much
20 tape | used.
(160 ) em P
X
S [
i Cg )| 1) Answer 180 cm

64 65
6 l How to Analyze Data The graph shown on the previous page is called a dot plot. Vertically,
= :
you can see the amount of data. Horizontally, you can understand how
Average and Spread ( I ) the data is distributed. The number corresponds to the data numbers.

— Instruction Representative values. S Example] The following plot shows the results of the language class
The following table summarizes the results for the exam. A girl got 70 scores and she compares the score with
cultivation of two sets of tomatoes. Compare which record classmates. Answer the following questions
R e e =

@
Set |: Tomato Cultivation Record @1 Jo] [eleole o]
Number| Weight [Number| Weight [Number| Weight [Number| Weight [Number| Weight @ Find the mean 0 10 20 30 40 5 60 70 8 90 100
[ = 9 49 i 44 Ol 35 W 50 O+ 10+30+70+3x80+90+2x 100) +10=064
2 49 7 32 12 49 17 37 22 58 _ )
3 w0 8 52 13 58 18 m 23 38 e Which score is the most frequent value?
4 46 9 39 14 53 19 57 2% 46
5 36 0 53 15 46 20 38 25 56
Set 2: Tomato Cultivation Record o When the data is aligned in size order, which value is located in the
Number| Weight [Number| Weight [ Number| Weight [Number| Weight [Number| Weight middle? Find the middle value counting from
1 54 6 45 I 37 16 36 21 39 L P77 top and bottom and calculate—the
2 [ [ 7 [ e [ [ 50 |07 [ 4o | 2 [ 40 (80 +80) +2=280 Sth value in this case.
3 49 8 49 13 49 18 44 23 54
4 39 9 60 14 40 19 58 24 49 Her score is higher than the mean value, but she is 7 from the top.The
5 37 10 38 15 38 20 49 mean value is not appropriate when she compares the scores this time.
o Find the mean for the records of each set. Average you learned is ® Within the data, the most frequent value is called the mode value.
called mean. @® When the data is aligned in size order, the value that is located in the middle is
The mean for Set | The mean for Set 2. called the median value. When the number of data is odd, the value is in the
| 168 = 25 = 46.72 1101 = 24 = 45.875 exact middle. On the other hand, when the number of data is even, the mean
value of the two values is in the middle.
{The mean learned so far is called the mean value. ® Values that represent data such as the mean, mode, median are called
— - representative values. Depending on data use, it is chosen among the three
(Mean value) = (Total of data values) <+ (Number of data) vaies.
From point of mean values, Set | is heavier than Set 2 Wi The following data plot shows the results of a survey on students’ shoe size
Is there any other way to compare? Eﬁ in a class. A shoemaker wants to know which size of shoes he should make
@ Which is the maximum score for each set? Also, find the minimum score. to sell more shoes. Answer the following questions.

: — Mean: (21.5+3%22+5x
= Ma);l)r;um M'"";‘”"‘ Set | has a larger mean value but has 0 © 2254+2%X23+2x235
Set 2 %0 % smaller maximum and minimum weight. @ B +244+2%x254+2%255

EIG) 3 @
. . =1 =1 = +2x26+20=235
@ Think about the graph which shows the record of Set . T s m ms B ms W BE B m5 X WS ) - Lo
) Median: (23+23) +2=23
o Find the mean, mode and median value
Mean ‘ 235 ‘ Mode ‘ 225 ‘ Median ‘ 23 ‘
= 0 Which size of shoes he should make to sell more shoes? Choose an
) appropriate representative value for the situation.
) ERE @ €
3037 32 33 3 3 3 37 36 39 40 41 42 43 &6 45 46 &7 48 49 50 51 52 53 5% 55 56 57 58 59 ) Not many students have the same shoe ‘,A\
size as the mean. eﬂg‘b
66 67
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How to Analyze Data
6 - 2 Average and Spread (2)

= The records of Set 2 on page 66 are summarized in the dot
plot below. Answer the following questions.

® )| 23]
@ Dol [ [ele
3031 32 33 34 3 3 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 G0
o Complete the table. Weight (g) Number of
tomatoes
e From what number to what [ "= 397 755 0
number represents the largest | orequalto than
number of tomatoes? 3B ~ 40 7

Morethan | 35g |andless| 40g =
orequalto| 45g |than 50g <0 4 ¢

@ How many tomatoes are 8 ~ 50 7

o Complete the table where there Weight (g) Number of
are blank spaces. tomatoes
@ From what number to what number e 0~ ot 35 :
represents the largest number of 3B ~ ) 5
tomatoes?
More than and less 40 ~ 45 2
or equal to 469 than 50g
45 ~ 50 7
9 How many tomatoes are more than
or equal to 35 g and less than 40 g? 50 ~ 55 4
] e
@ Which class has 4 tomatoes? Total 25
More than or and less than
equal to
|_2—I The following table summarizes the results of mathematics class exam

for boys and girls. Compare which record is better.
Score of Mathematics Class Exam in Boy

more than or equal to 35 g and 50 ~ 55 3 Number| Score |Number| Score |Number| Score |Number| Score |Number| Score
2 | 92 3 88 5 78 7 70 9 88
less than 40 g? 7 s A % 3 5 : %
56 ~ 60 3 4 ! 6 4 8 6 0
. . . Score of Mathematics Class Exam in Girl
o Which class has 4 tomatoes? Total 24 Number | Score |Number | Score | Number| Score |Number| Score |Number| Score
| 84 3 72 5 94 7 84 9 90
More than or equal to and less than 2 100 n 100 % 2 3 8
® A section (delimiter) such as “more than or equal to 30 g and less than 35 g”
is called a class, and the size of the section is called a class interval. s Number of S Number of
® The number of data counted for each class is called frequency. A table that students students.
shows the distribution by class or frequency is called a frequency distribution moetian 70~ less 75 | moretian 70~ less 75 |
table. or equal to than or equal to than
@ You can decide the class interval and use a frequency distribution table. 75 ~ 80 0 75 ~ 20 |
|_I—| The records of Set | on page 66 are summarized in the dot plot below. 80 ~ 85 | 80 ~ 85 2
Answer the following questions.
85 ~ 90 3 85 ~ 90 0
a0 ~ 95 2 a0 ~ 95 3
@ [ 2 5 ~ 2 5 ~ 2
@ [ o @ ElE
@ A EINENE 20 [elo] | [lelo]
ENEEEEE] 37‘33‘3¢ 404742 43 44 45 46 47 48 49 50 51 52 53 54 55 66 57 58 57 60 Total 10 Total 9
68 69
How to Analyze Data |_'|—I The table below shows commuting time of classmates. Answer the
- 3 . following questions.
Histograms (1)
\ Time (min) Number of
student (People)
e The graph below was drawn based on the distribution of '“"'E"‘Ia; 0 ~ l:ss 3 2 E
. ) or equal an
records of Set 2 on page 66 and its corresponding frequency . 3 s A
distribution table. Answer the following questions.
(Number) 6 ~ 9 9
Weight (g) tumberof | o
moetan 0~ tes 35| 0 9 ~ 12 7 5
or equal to than
3% ~ 40 7 12~ 15 3
40 ~ 45 4 15 ~ 18 | [ |
~ 5 | |
45 s 7 Total 28 03 6 9 1215 18 21 (min)
5 ~ 55 3 .
0 Complete histogram.
5% ~ 60 3 e Which time frame represents the most students?
Total 24
ota 0 35 40 45 50 55 60 (g) More than or and less than
o How many tomatoes are heavier than or equal to 50 g and less equal to
than 55 g?
9 How many students take more than or equal to 12 minutes?
e Which class has 4 tomatoes?
More than and less
or equal to than -
‘A graph fike the one above is called a histogram. If you look at the histogram |_2 .The following tablelsummanzes the results of a language class test for
itis easy to understand the distribution. girls. Complete the histogram.
In a histogram, the horizontal axis represents the class interval and the vertical
axis represents how many tomatoes were produced by that class. D () Number of
student (People)
morethan )~ less 5 | 10
- " or equal o than
linstraction Difference with albar graph. ; = 0 Z
Bar graph and histogram use bars. What differences are
there?
10 ~ 15 2
(ecnie)
There i between b: hist b
) ere is no gap between bars on histogram. 5 ~ 2 ‘ 5
;his is bec?u?e it ShOYNS. how many data 20 ~ 25 0
ere are within a certain interval.
The horizontal axis of a histogram is always % ~ 30 ‘ ™
si: a numerical value. Total 10 0 5 10 1520 25 30 (score)
70 7
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How to Analyze Data

Histograms (2)

64

< [3Endl The following frequency distribution tables below were from
the same records at throwing a softball of a class.

interval is 3 m interval is 2 m
Distance (m) Numbor of Distance (m) Number of
morethan @~ less |2 3 morethan G~ less || |
or equal to than or equal to than
12 ~ 15 13 I~ 13 5
15 ~ 18 16 13 ~ 15 10
18 ~ 21 25 15 ~ 17 16
21 ~ 24 2| 17 ~ 19 19
24 ~ 27 17 19 ~ 21 6
27 ~ 30 5 21 ~ 23 I
Total 100 23 ~ 25 17
25 ~ 27 10
. 27 ~ 29] 5
Complete the histogram on the left. Total 100
(People) (People)
20 20

9 121518 21 24 27 30 (m) 9 11131517192123252729 (m)

Answer the questions on the data above.
o Complete the histogram for 2 m interval on the right.
6 How many mountain shapes are there?

3 m 2 m
interval interval

Even using the same data, set of a class makes a shape of graph different. For
example, while you can observe the most people throw a ball from 19 m to
20 m on the left graph, we can not say so on the right graph.

How to Analyze Data

6-5

Various Graphs

ENJExample) The graph on the right shows the relative populations of

men and women in a country by age group in 2005

Relatve populations of men and
ra cottey by 090
@ Which group has the highest number of " enfon Women
people? Answer the question for both men |55 o2
and women. 51 i

Men Women

(%)
o What % of the total population is younger than age of 20?

Math B+ 46+ 48+ 4L =189
sentence
Answer 18.9 %

|_1—| The graph below shows the relative population of men and women in a
country by age group for 1945 and 1975.
Relative populations of men and women in a country by age group for 1945 (Left) and 1975 (Right)
Total population: 71990000 (Left: Men, Right: Women) Total population: | 11940000

70+ [T Tie 2.0] [2.8

60-6 25] [29 3] [3.8

50-5 39] [38 4.2] [5.2

40-4 5.4] [53 7.0 [7.0

30-3 53| l6.9 7.9] 17.9

20-2 5.0 [8.7 8.9 [8:8

10-1 [T [115 7.4] [7.1

0-9 \IQ,‘E } [12.2 8.‘7\ \s.g
0 0 10 10 0 10

(%) (%)

o For each year, which group has the highest number of people? Answer
the question for both men and women

[ [ 1945 | 1975 |
Men 20-29
Women 20-29

o Choose appropriate observation.
A

The proportion of the
population younger than age
of 20 doesn’t change from
1945 to 1975.

Comparing graphs in 1945 and
1975, the proportion of the
population in the age of 0-9 and

10-19 turns small.

72 73
How to Analyze Data |_2—| The table below shows the result of a survey on learning time for G5
6 - 6 ) and G6 students at home.
Review Grade 5 Grade 6
|_'|—I The following table summarizes the records of the number of books E W
students in two classes borrowed. Compare which record is better. — ; — - - ‘2‘ — -
Record of Class A Student's Borowsd Books R o R
Grade 5 Students Grade 6 Students
Number| Books |Number| Books |Number| Books |Number| Books
. q Number of (T p Number of
| 15 6 14 1 I 16 12 Learning time (minutes) o Learning time (minutes) students
2 7 v 18 2 18 lg 10 moetan 0~ less 20| 0 moetan 0~ less 20 [
3 4 8 8 13 16 18 13 or equal to than or equal to than
4 24 9 2 14 20 19 15 20 ~ 40 4 20 ~ 40 5
5 18 10 14 15 13 20 3 40 ~ 60 7 40 ~ 60 |
, 60 ~ 80 4 60 ~ 80 3
Record of Class B Student's Borrowed Books 80 ~ 100 0 80 ~ 100 6
Number| Books |Number| Books |Number| Books |Number| Books Total 15 Total |6
) | o 12 Ul 15 6 15 Learning time for Grade 5 Students Learning time for Grade 6 Students
2 22 7 15 12 8 17 10 0 50 10
3 18 8 14 13 17 18 9
4 14 9 18 14 16 19 13
5 23 10 6 15 20
o Represent the records using data plot. 5
Class A | |
@ |
®|0]|® o) ]
@|@|E 2|® ®|D]©]6|©|C ® @ @ |
0 1 23 45 67 89 (011 121314151617 18192021 22 23 2 25 020 40 60 80 100720 0 20 40 60 80 100720
Class B 0 Complete histogram above.
© 0 Complete the table below to find the mean, mode and median values of
i ol 1 Grade 5 and Grade 6. e
0] | |@|®|0 olw|@|@|w|e|e | |o|s [ [ Mean | Mode | Median from the table on the
0 1 23 45 67 891011 121314151617 1819202 22 23 24 25 Grade5 | 44 | 40 [ 40 ) A
6 Grade 6_| 55 | 80 | 70 | left and histogram? E
Complete the table below to find the mean, mode and median values of : .
Class /fand Class B e Choose appropriate observation. B |yhile mean, mode, and median
) A|since mean, mode, and median values of Grade 6 students is
‘ e } T;gg } M‘oge } T } values of Grade 5 students higher than that of Grade 5
‘ESSB ‘ n ‘ 5 ‘ = ‘ is lower than that of Grade 6 students, about half of (.3rad.e 6
students, all the Grade 5 students students have less learning time
Finding mean value for Class A and Class B have shorter learing time than than the mean.
that of Grade 6 students.
Matn 255 +20 = I275 ~ Mab 266+ 19 = 14
sentence sentence
74 75
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Area of a Circle

Area of a Circle (1)

<@ Instruction How to find the area of circle B.

Let’s find the area of a circle with a radius of |0 cm, comparing to the

area of the following figures.
C 20cm

f \ The area of
20 m is composed of N
O R Y

The area of square A: The area of square C:
Math Math

(10 x 10 +2) x 4 =200 20 x 20 = 400
sentence sentence
Answer 200 cm’ Answer 400 cm’
The area of circle B is larger than 200 cm’ and smaller than 400 cmzAA

How we can calculate the area?

How about laying graph paper with | cm square sides
and counting the number of squares?

<»[3ZNTH2 Separate the circle into 4 parts and look at one of them.
Answer the following questions to find the area of the figure
below.

Red squares pass through the circumference of the
circle and green squares overlap the circle.

o How many green and red squares are there?

Patterned squares Coloured squares

6 If we consider the red squares, as squares with an area of 0.5 cm?,
about how many cm’ is the area of a quarter of this circle?
, Red squares do not overlap
5 estimate the area, we assume
Red squares 5 [(em?) the red squares have 0.5 cm’

(em?)

The area of a quarter of the circle is about

e About how many cm’ is the area of the entire circle?

Melb (776) x 4 =310 poswer 310 om?

sentence

|_'|—I The following diagram shows a quarter of the circle with a radius of 12 cm.

I cm

Answer the following questions. Wiizizy
Red squares pass through the circumference VA:/A:/A:/J L .
of the circle and blue squares overlap the circle. | A{A,/A,/A,/A,
7
GHGOHY,

o How many blue and red squares are there?

Patterned squares Coloured squares

o If we consider the red squares as squares with an area of 0.5 cm’,
about how many cm’ is the area of a quarter of this circle?

Blue squares

Red squares

The area of a quarter of the circle is about | 4 (cm?)

e About how many cm’ is the area of the entire circle?
Math

o (495) x 4 =198 Answer 198 cm’

sentence

76 7
A f ircl . A
iealollalGiicly Since the radius is 5 cm,
Area of a Circle (2) The circumference is
Math
sentence 5 X 2 X 3.14 = 3|.4 3l.4cm
<re Instruction How to find the area of a circle (2). , -
The area of the circle
Let's think about how to find the area of a circle with a radius of 5 cm. Math
Remember how we learned to find the I see. Let us think cut the circle sentence (circumference <+ 4) x (4 times of radius) <+ 2
area of parallelograms. Cut a part of the and rearrange a known figure. Not —3lb b xbXELD
figure and change it to a known figure, only rectangle, can we rearrange o ) >
recangle. other shapes? =785 m
ut & Change N B
- M oY aced Idea 2 looks good, but in case you divide a circle into
. ‘j\ﬁ” N LJ 8.Can you make a triangle?
The circle was separated into |6 parts.  Also remember el Jicabl \
(Circumference) = (Diameter) X 3.14 ea | Is more applicable. \
Itis rearranged into a parallelogram. In short,
(Area of Circle) = (Radius) % (Circumference + 2)
B = (Radius) X (Diameter X 3.14 + 2)
\ \ radius = (Radius) X (Diameter +~ 2 x 3.14)
‘ VRAVRVAVAVAVAVA = (Radius) X (Radius) X 3.14
-———» B The area of a circle can be found with the following formula:
The area of the circle ' circumference + 2 (Area of Circle) = (Radius) X (Radius) X 3.4
Math
1 (circumference + 2) x (radius) When we look at it
senence carefully, it has curves <= [3ENTE  Find the area of the circle with a radius of 4 cm.
=3l4+2X%x5 and doesn't look like a 2.54
=785 785cm’  rectangle... A Since (Area of Circle) = (Radius) X (Radius) X 3.14
”fs we divide the circle into small sections of equal Math 4 X 4 x 3.4 =5024 Answer 50.24 cm?
size, it resembeles the shape of a rectangle. sentence -
Find the area of the circles with the following radiuses.
In the case of dividing a circle into |6 parts, ! " " w Wwing radiu
they were rearranged into a triangle. N o with 10 cm 0 with 8 cm
4 times the radius oom |
radius
- % Yo % 10 x 304 = 314 Melh g 8 x 3.14 = 200.96
Y. 3 sentence sentence
AT i
Pal ; . 2 2
N circumference + 4 Vel Answer 3l4cm Answer  200.96 cm
78 79
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Area of a Circle

Area of a Circle (3)

~[FEE 1 Find the area of the following figures.

Find the length of the radi
(Radius) = (Diameter) =+ 2

Since the diameter is 6 cm, the radius is 3 cm.
Math Answer

— 3 X 3% 3.14=2826

sentence

28.26 cm’

This is a half circle with a radius of 4 cm.We
can find the area by calculating the area of 4;1‘:‘,’ §
- the circle and divide it into 2. ;
om

el x4 x 3.14) + 2 = 25,12

sentence

Answer

25.12 cm’

The area of the square The area of the quarter of the circle
Y g j0=100 M (j0x 10x3.14) +4=314%4

sentence sentence
=785

The area of figure A
Math Answer

— 100 — 785 = 21.5

sentence

21.5cm’

'|—I Find the area of the following figures.
0 Since the diameter is |10 cm, the radius is 5 cm.
Yl 55 x 304 =785

sentence

Answer 78.5 cm’

o Since the figure is a quarter of a circle.
Mah g % 6 x 3.04) + 4 = 28.26

sentence

Answer  28.26 cm’®
6.cm

<»[3ZEN{3 2 Find the area of the A parts.

g What kind of figures do you observe? -
® Also, what does it consist of? QS - )Za

10 cm

A
b (Qﬁ?‘/m
T0om

|_2—| Find the area of the coloured parts.

\ How many are the part A above?
10cm \

10cm

Separate the circle into 4 parts and look at one of them.

The radius of the quarter circle is 10 cm.

The area is 4 times of the area of the quarter of the circle
Math

sontonge ¢ X 215 =86 Answer 867<:m2

Alternatively, The area of the figure is as follows: / \
Yl 50 x 20 = 400 \ /

sentence
10 x 10 X 3.14 =314
400 — 314 =86

Find the area of the following figure below.
i If we move the half circle to the bottom of
1 the figure, it is easy to find the area.

H
I Math

H 10cm

! sentence

H 10 x 10 =100

'

H

I Answer ,

| 100 cm 10cm
H e

H

80 81
Area of a Circle o If the red squares have an area of 0.5 cm”, how many cm” is the area
A imate A of a quarter of this circle?
roximate Area
pp Blue squares x| (cm?)
2
<= [FEn3 1 The illustration below shows a field that lies between rivers. Red squares E x 05 (em?)
Find the approximate area of the field surrounded by the black line. Approximate area of the field is (cm®)
Can we do the same as when we calculated
the approximate area of a circle? <»[3E07J15 2 The illustration below shows a lake. Find the approximate
om area by considering it as a triangle.
Math
1om N TEY 80 x 40 + 2 = 1600
sentence
40m
[ Answer ) /
a In the diagram on the right, how many [ 80m 1600 m
blue and red squares are there? T
By considering the object as a known
figure, we can find approximate area. /gkb
Red squares D a3l . . . . .
|_2 The illustration below shows an island. Find the approximate area by
6 If we consider the red squares as squares with an area of 50 m?, considering it as a parallelogram.
about how many m” is the area of a field that lies between rivers?
Math
X 100 = We assume Red sentence 36 x 24 = 864
squares have the half —
area of Blue squares.
Red squares x 50 = m’) Answer 864 km’
Approximate area of the field is
2| N . .
I_I—I Find the approximate area of the leaf below. |_3 Whin yo_u find the_approxma_te area of the lake. If the actual area is
1 em || km®, which approximate area is closer to the actual one?
| Colour the squares which pass through the ki Considering it as a circle
om N edge of the leaf in red and colour the squares
that overlap the leaf in biue. Mo o x 314 = 1256
sentence
-~ Answer  |2.56 km®
o In the diagram on the right, how many 2km
blue and red squares are there? | cm Considering it as a trapezoid
| Math
Blue squares on ince (542 x3+2=105 Answer  10.5 km?
Red squares |I| . Considering it as a s closer to the actual one.
83

82
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Area of a Circle 3_|

|9 Find the area of the circles with the following length.
Review @ with a radius of 7 cm @ with a diameter of 10 cm
Math _ Math _
|_'|—I Thinking about how to find the area of a circle. ontence | X 1 % 314 =153.86 sontence 0 < 0 X 314 =785

As we divide the circle into small sections of equal size, it approaches the 5 5
shape of a rectangle. Answer  153.86 cm Answer 78.5 cm®

= Mﬂy e

|_ﬁ—| Find the area of the coloured parts.
A B

—

Choose appropriate words and fill in the blanks. ‘I

The length of Ais the same as the of a circle. '

Since the length of B is the same as a half of the
Figure A B O B
(Length of B) x (Ratio of circumference) + 2 Math o5 314 = 08.06

sentence

= X (Ratio of circumference) Answer 28.26 cm’

Figure B bod
[ Circumference Radius Diameter Centre } Vot Area of the larger circle Area of the smaller circle
o~ 5% 5x 3,14 =785 3% 3 x3.14=2826
sentence
|_2—| Find the area of the following figures. Area of figure A X
- = A 28.26 cm
o Since the diameter is 20 cm, the radius is 10 cm. 785 — 28.26 = 50.24 I —
Malh 10X 10 % 3.14 =34 |_5—I The illustration below shows a lake. Answer the N
sentence thefollowing questions. ' \
Answer 314 cm’ @ What kind of shape can you use it to find the area? /
Z
9 Since the figure is a half of a circle. 0 Find the approximate area.
Math P
sentonge (0 % 6% 3:14) = 2=5652 M )16 x 90 + 2 = 5220
Som Answer  56.52 cm’
Answer 5220 m’

84 85
Proportion and Inverse Proportion The table below shows the number of nails and their weights. Each nail
- 1 . ) weighs 6 g.
Meaning of Proportion
- o If the number of nails doubles, triples or quadruples, how does the
weight change? Fill in the [].
< [3Znila 1 The diagram below shows the depth of water in a
rectangular shaped tank at one minute intervals.
Let's think about the relationship between the time it takes
to fill the tank with water and the depth of the water.
o If you double, triple, or quadruple the time to fill the water in the .
tank, how does the depth of the water change accordingly? [Number of nail | -]
|weight (@) | -
o
[Time (minutes)] B
[Depth (cm) | -
6 If you make the number of nails one-half, one-third, or one-fourth, how
2om does the weight change? Fill in the [].
e If you one-half, one-third, or one-fourth the time to fill the water in
the tank, how does the depth of the water change accordingly?
\Number of nail \ \
|weight (@) | |
[Time (minutes)| -
[Depth (cm) | -
o What is the relationship between the number of nails and their weight?
If we have two numbers x and Y and If x is doubled, tripled or Answer Weight is proportional to number of nail
quadrupled, or 1/2, |/3 or |/4 times as many, and Yy is also doubled,
tripled or quadrupled, or 1/2, |/3 or |/4 as many, we say that x and Y
are proportional. In other words, we say that “y is proportional to x”.
86 87
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Proportion and Inverse Proportion

Expressing Proportion with a Math Sentence

R

<~o|33:]1q;ﬂ9 The table below shows the depth of water in a rectangular
shaped tank at one minute intervals.

Time x (minutes) 2 3 4 5 6

Depth y (cm) 3 6 q 12 15 18
o Find out how many values of Y increase as the value of x increases
by one.
+ | + 1 + |
| — | — | — oy
N T I - I
[yl[slelafi2[m]is] ]

| E— ) | E—
+[3] +[3] +[3] 3em

e What is the relationship between the value for time x and the
corresponding value for the depth Y of the water?
Answer Y is proportional to x

o Using the fact that the depth of water per | minute is 3 cm,
investigate the relationship between the amount of water and its depth,
and express the relationship between x and Y in an math sentence.

Depth of water y (cm)] Depth of water per minute (cm)] time x (minute)]
3 |

— N3 X

6 — 3 X 2
9 — 3 X 3
2 (— 3 X 4
y — 3 X x

Answer Yy = 3xXx

If we have two quantities x and Y, and Yy is proportional to x, we can
express this relationship by the following math sentence
y= Fix number X x

o What is the depth of the water if it is filled for |5 minutes?

Math sentence 4 = 3 X |5=145 Answer 45 cm
o how many minutes will it take for the depth of the water to reach
60 cm? 60=3xx
Mathsentence - = 60 + 3 = 20 Answer 20 minutes

88

For the square on the right, here is a table showing the relationship between
the length of one side, x cm, and the length of the perimeter.

[Length of | side x (cm) | [ [ 3[4 [5] 6]

|2
[Perimeter Y (cm) | 4« [ 8] 12] 16 [ 2] 2 |

o Find out how many values of Y increase as the value of x increases by
one: +1 41 41
v v v

[x[ 12345 6]]

[yl s 82]16]2 [24] ]

— E— E—
+[4] +[4] +[4]

9 What is the relationship between the value for the length of | side x and
the corresponding value for the perimeter y?

Answer 1/ is proportional to x

9 Using the fact that number of the side is 4 cm, investigate the
relationship between the length of | side and its perimeter, and express
the relationship between x and Yy in an math sentence.

Wery (cm)] [%eroflhe side] [Length of | side x (cm)

4 — 4 X |
8 — 4 X 2
12 — 4 X 3
16— 4 X 4
y  d— 4 X x

Answer Yy = 4 X x

° If the value of x is 8, what is the value of 13?
Math sentence y = 4x8 Answer Y = 32

6 What is the perimeter if the length of | side is |2 cm?
Math sentence y= 4 X |12 =148 Answer 48 cm

o How long the length of | side is if the perimeter is 60 cm?

Math sentence 60 =4 X x Answer |5 cm
x=60+4=15

89

Proportion and Inverse Proportion

Drawing a Graph of Proportion

83

cs@:ﬂ]jﬁﬂg The table below shows the depth of water in a rectangular
shaped tank at one minute intervals.

‘ 10 ‘ ‘
I'em

o For a time of x minutes and a corresponding depth of water of ycm,
draw a point on the graph below that represents a pair of values of x

[Time xx (minutes)] 0 | 4
\ 8

|
[Depthyem) | 0 [ 2 [ 4 | 6 |

and y
y(em) y(em)
10 10
9 9
8 8
7 7
6 6
5 5
3
4 &
3 3
2 2
| |

o e w e L minves)
e What is the relationship of = (minutes) and y (depth)?
Answer Y is proportional to x
9 Using the fact that depth of water per minute is 2 cm, investigate
the relationship between time and depth of water, and express the
relationship between x and Y in an math sentence.

@th(\)f water y (cm)] Mwater per minute (cm)] Time x (minutes)]

X
4 e 2 X 2
8 (— 2 X 3
Y — 2 X x

Answer Y = 2Xx

If we connect the points representing the corresponding pairs of x and Y values
with a line, we get a line like the one above. This line is the graph of Y= 2 X x.

920

The table below shows the depth of water in a rectangular shaped tank at
one minute intervals.

[Timexz (minutes)] 0 [ I [ 2 [ 3 [ 4 [ 5 [~ |
[Depthyem) | 0 [ 3 [ 6 | 9 [12] 15[ |

o For a time of x minutes and a corresponding depth of water of y cm,
draw a point on the graph below that represents a pair of values of x and Y.
y (em)

10 ofy

9

8

x (minutes)

0 | 2 3 4 5 6 9
@ Whatis the relationship between x (minutes) and y (depth)?
Answer Y is proportional to x

o Using the fact that depth of water per minute is 3 cm, investigate
the relationship between time and depth of water, and express the
relationship between x and Y in a math sentence.

Wf water y (cm)] w)f water per minute (cm)] [Tlrne x (minutes)

3 ——— 3 X |

6 —— 3 X 2
9 — 3 x 3
y —— 3 X T

Answer 9 =3Xx

0 Write the graph represent the relationship between x and Y-

91
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Proportion and Inverse Proportion

84

Reading a Graph of Proportion (1)

<~o|33::m§ﬂg The table below shows the relationship between the length
of the wire x cm and the weight Y9

Lenghxem) 0 [ I [2 [ 3[4 [8&5[6 7]
|weighty (@ | 0 [ 2 | 4 | 6 [ 8 |10 1214 ]|
o D;?gv;/ a graph to show the relationship between x and Y.

15
14
13
12
I
10
9
8
7
6
5
4
3 You can find the
) answer of 3), @
by using the graph!
|
x (cm)

0
o Usir!g the fact t%at weight of wire pqer cm is 2 g, investigate the
relationship between length of wire and its weight, and express the
relationship between x and Y in an math sentence _
Answer Y = 2Xx
0 When a wire is 7.5 cm long, how many g does it weigh?
Answer |5 g
o How many cm of wire will it take if it weighs 13 g?

Answer 6.5 cm

92

The table below shows the relationship between the length of the wire x cm
and the weight Yg.

6
[0 ]

| [ 2345 ]

2 [ 4 ] 68

o 1;)(;a;w a graph to show the relationship between x and Y-
15

[Length x (cm)[ 0 ]
|weighty (@ | 0 |

14

13

x (cm)

0 [ 2 3 4 5 6 7 8 9 10

e Using the fact that weight of wire per cm is 2 g, investigate the
investigate the relationship between length of the wire and weight and
express relationship between x and Y in an math sentence.

Answer Y = 2Xx

9 When a wire is 5.5 cm long, how many g does it weigh?

Answer || g

G How many cm of wire weighs 14 g?
Answer 7 cm

93
Proportion and Inverse Proportion The graph below shows the relationship between the time (x hours) and
-— 5 ) i the journey (y km) since the bicycle and the truck set off at the same time.
L Reading a Graphs of Proportion (2) Read the graph.
<»[3Enl53 The graph below shows the relationship between the time
(x hours) and the journey (y km) since the bike and the ) P
car set off at the same time. Read the graph. 20013 m Truck
y (km) Car ﬂ Bike B 180
200
160
180
140
160
140 120 %
120 100 Bicycle
100 80
80 60
60 40
40 20
20 o x (hours)
15 2 3 4 5
0 x (hours)
| 1.5 2 3 4 . N
@ How many km does a bike go in two hours? @ How many km does a bicycle go in two hours?
Answer |00 km Answer 40 km
o How many hours does it take for a car to travel 150 km?
Answer _|.5 hours O How many hours does it take for a truck to travel |50 km?
o Looking at the graph, what are the speeds of the bike and the car? Answer 2.5 hours
Speed is km per one hour, so...
Answer e Looking at the graph, what are the speeds of the truck and the car?
Car 100 km/hours  Bike 50 km/hours Answer .
Truck 60 km/hour Bicycle 20 km/hour
94 95
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8 Proportion and Inverse Proportion
= 6

Review (1)

|_|—I The table below shows the relationship between the price of the wire
x cm and the price Yy zeds.

Length x (xcm) | 0 I 2 3 4 5 6

Price y (y zeds) 0 30 | 60 | 90 | 120 | 150 | 180

o What is the relationship between the length (x cm) and the price (y
zeds)?

Answer 1 is proportional to x

0 How can you express the relationship between x and Y in the math
sentence if the length of wire is x cm and the price of wire is Yy zeds?

Answer Yy = 30 X x

e When the value of x is 8, what is the value of y?

Math sentence

Y= 30 x 8 Answer Y = 240

o What is the price of an 8 cm wire?

Math sentence

y =30 x 8 =240 Answer 240 zeds

e How long is a wire whose price is 360 zeds?

Math sentence

360 =30 x x (360 + 30 = x) Answer 12cm

96

|_2—| The graph below shows the relationship between the time (x hours)
and the journey (y km) since the bus and the motorbike set off at the
same time. Read the graph.

Y (km) Bus i i
200

180

160

Motobike
-

140 ﬁ

120

100

80

60

40

20

x (hours)

0 15 2 3 4

o How many km does a motorbike go in three hours?
Answer 90 km
0 How many hours does it take for a bus to travel 120 km?
Answer _|.5 hours
9 Looking at the graph, what are the speeds of the bus and the

motorbike?
Answer

Bus _ 80 km/hour

Motorbike 30 km/hour

97

Proportion and Inverse Proportion

-

8 7 Expressing Inverse Proportion with a Math Sentence
A

<»[3Zni7Jl5 The table summarizes the relationship between the length
and width of a rectangle with an area of 24 cm®.

Let's think about the relationship between the length and the
width of the rectangle.

o If you double, triple, or quadruple the length of the rectangle, how
does the width of the rectangle change accordingly?

] X 4
| x3
1 X2

|| [Lengthx m)[ 1 [ 2 |
|| [Width Y (cm) | 24 | 12 |

0w

[] 0 If you one-half, one-third, or one-fourth the length of the
rectangle, how does the width of the rectangle accordingly?

[Length xx (cm)] |
|Width Y (cm) | 24

If we have two numbers x and Y and If x is doubled, tripled or
quadrupled, y is 1/2, 1/3 or I/4 as many, we say that x and y are
inversely proportional. In other words, "y is inversely proportional to x”

98

The table summarizes the relationship between length and width of the
rectangle with 72 cm’.

Let's think about the relationship between the length and the width of the
rectangle.

o If you double, triple, or quadruple the length of the rectangle, how does
the width of the rectangle change accordingly?

X 4
x 3
X 2
Lenghx em)] I [ 2 [ 3[4 [5] 6] |
|Width y (cm) | 72 [ 36 [ 24 [ 18 [144] 12| -~ |

o If you make the number of nails one-half, one-third, or one-fourth, how
does the weight change? Fill in the [].

Lenghx em)] I [ 2 [ 3[4 [5] 6] |
|width y (em) | 72 [ 36 [ 24 [ 18 [144] 12

e What is the relationship between x and y?

Answer Y is inversely proportional to x

99
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Proportion and Inverse Proportion

Math Sentence of Inverse Proportion

EEE

<~o|33::m§ﬂg The table summarizes the relationship between length and

width of the rectangle with 24 cm?.

Length x (cm)| | 2 3 4 5 6

Width y (cm) | 24 12 8 6 48 | 4

o Find out how many values of y increase as the value of x increases
by one. x 2 x 3

Length x (cm)| | 2 3 4 5 6
Width y (cm)

e What is the relationship between x and Y is?
Answer Y is inversely proportional to x

o Using the fact that the area of rectangle is 24 m’, investigate
the relationship between the length and width, and express the

relationship between x and Y in an math sentence.
Area (m°)

Length x (cm) M}

The table summarizes the relationship between speed of walking and time
for a 36 km walk.

Speed x (km/hour) | 2 3 4 5 6
Time y (hours) 36 18 12 q 7.2 6

o Find out how many values of y increase as the value for x increases by
one.

X2 X 3
]
Speed x (km/hour)| | 2 3 4 5 6
Time y (hours) 36 18 12 q 7.2 6
+ +

O What is the relationship between x and Yy is?

Answer Y is inversely proportional to x

0 Using the fact that the distance is 36 m, investigate the relationship
between the speed and time, and express the relationship between x and

1 in a math sentence?
%r (km/hour)] Time y (hours)] distance (km)

| x 36 = 36
I x 2 = 2% P X 8 - %
2 X 12 = 24 3 N 12 = 36
3 x 8 = 24 s « _ %
x x y = 2 Y
Answer T X Y= 36
If there are two quantities x and Y and Y is inversely proportional to x, —a
then this relationship can be expressed by the math sentence. 59 X ”
“x x y = Fixed number” G If the value of xx is 9, what is the value for y?
Math sentence 9%y =236
o If the value of x is 8, what is the value for y? y=36+9
Math sentence 8 X y= 2% Answer Y = 4
y=26+8 Answer Y =6 E—
. . . 6 If the time is 8 hours, what is the speed?
6 If the width of rectangle is |2 cm, what is the length of the rectangle? \ath sentence %8 =3
Math sentence 12 x y= 24 xz RPN
_ . Answer 2 cm x=236+8
y= 2% = |2 _— Answer 4.5 km/hour
100 101
Proportion and Inverse Proportion There is a tank that holds 12 L of water. Find the relationship between the
- 9 ) 3 volume of water you fill the tank per minute and the time it takes for the tank
Drawing a Graph of Inverse Proportion (1) to fill up in the table below.
A
Waterx (L/min) | | |2 |3 |4 [5[|6| 7 |8] ¢
<»[3Enil5 The table summarizes the relationship between length and Timey (minutes) | 12| 6 | 4 | 3 |24| 2 |1.71..]15]1.33
width of the rectangle with 24 cm?. . —

Lengthx cm) [ | |23 |45 6| 7 |8 9 |10] Il

Width y (cm) |24]12| 8| 6 |48 4 |3.42..| 3 [2.66..|2.42.18.

o For a length of x cm and a corresponding width of yom, find and o For a water of x L/min and a correspondlng time of Y minutes, draw a
draw a point on the graph below that represents a pair of values for x point on the graph below that represents a pair of values for = and y.
andy. [ em]12] 15 16 [1s[i6]-Jae] (5 y (inutes)

4 om) ly ©em [2 1817 g[8 1] “'%
24 Il
22 10
20 q
18 8
16 7
14 6
12 5
10 4
8 3
6 2
4 |
) 2 (L/min)
0 | 2 3 4 5 6 7 8 9 o 112
2 (cm)
0 2 4 6 8 10 12 14 16 18 20 22 24
e What is the relationship the length ( cm) and the width (y cm)? 0 What the relationship between water (x L/min) and time (y minutes)?
Answer 1y is inversely proportional to x Answer Y is proportional to x

e How can you express the relationship between x and Y in the math
sentence if the length is x cm and the width is Y cm? 0 How can you express the relationship between x and Y in the math

= _ _ . Answer X X Y = 24 sentence if the time to fill the water is x L/min and the time is Y minutes?

S x X y= fix number. So Y= fix number + x
Answer X X Y = 12
102 103
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Proportion and Inverse Proportion

8 - l 0 Drawing a Graph of Inverse Proportion (2)

u

cw@:@m}ﬂg The table summarizes the relationship between speed and

the time it takes a car to travel between villages A and B.
o How can you express the relationship between x and Y in the math
sentence if the speed is x km/h and the time is Yy hours?

X X y = fix number. It

can also be represented “
as Y = fix number < x

Answer X Y = 120
@ Filinthetable.
Speed x (km/h) | 10]20]30] 40 e0] 80 [100] 120
Timey (hours) [12] 6 [ 4 [3[2][15]12] 1

e For speed of x and a corresponding time of Y draw a point on the
graph below that represents the values for x and Y.

y ()
12

x (km/h)
0O 10 20 30 40 50 60 70 80 90 100 [0 120
o Fill in the table, if x is 15, 25, 75.

Speed x (km/h) | 15| 25 | 75
Time y (hours) | 8 | 48| 1.6

There is a job that will take 60 days if one person does the same amount of

work per day. It will take Yy days if x people do this job. Let's consider the

relationship between x and Y.

o How can you express the relationship between x and Y in the math
sentence if the number of people is x and the number of days?

x X y = fix number. It can )
also be repi as

Y = fix number + x

Answer T X Y = 60

@ Fillin the table.

People x (person) | | 2 3

Days Y (Day) 60 30 20 15 2 10
‘x (person)‘ 8 ‘ 10 ‘ 12 ‘ A‘
[yay [ 75 [ ¢ [ 5 | a@m

o For x people and a corresponding Y day, draw a point on the graph
below that represents a pair of values for x and Y-
y (Day)
60

55

50

45

40

35

30

25

20

x (person)
0 | 2 3 4 5 6 7 8 9 1o 112

0 Fill in the table, if x is 1.5, 2.5, 7.5.
People x (person)| 1.5 | 25 | 7.5

Days y (Day) 40 | 24 8
104 105
Proportion and Inverse Proportion |_2—| The table below shows the relationship between the amount of water
8 - 11 . x L per minute and the time y minutes it takes to fill a water bottle with
Review (2) 18 L of water.
|_'|—I The table below shows the relationship between the base and the 0 How can you express the relationship between x and y in the math
height of a parallelogram with an area of 30 cm’. sentence if the amount of water x L per minutes and the time is i minutes?
@ Fillin the table. Answer x X y = I8
Base x (cm) | 2 3 4 5 6 @ Fillin the table.
Height y (cm) 30 15 10 | 75 6 5
Water x (L/min) I |23 |4|5|6]|29
@ What is the relationship between the value for base and the Time y (minutes) | 18 | 9 | 6 |45|36| 3 | 2
corresponding value for height?
[ wmin) [ 10 ] 12 ]
Base x (cm) | |y (minutes)| 1.8 | 15 |
X—=
Height y (cm) 30 © For x Umin and a corresponding Yy minutes, draw a point on the graph
below that represents a pair of values of x and Y.
. . X y (minutes)
0 What is the relationship between the base of the parallelogram (x cm) 8
and the height of the parallelogram (y cm)?
Answer Y is inversely proportional to x 5
o How can you express the relationship between x and Y in the math
sentence if the base of the parallelogram is x cm and the height of the
parallelogram is Y cm? 10
Answer X y = 30
e If the value of x is 10, what is the value of y? 5
Math sentence
y=30+10 Ansuet y=3 2 (L/min)
0 5 10 15 18
o If the height of the parallelogram is 8 cm, what is the base of the
parallelogram? ° Fill in the table, if x is 1.5, 2.5, 7.5.
Math sentence
x x 8 =30 Ny
$=30<8 Answer 375 cm Water x (L/min) 15| 25 | 45| 75
Timey (minutes) | 12 | 7.2 | 4 | 24
106 107
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Proportion and Inverse Proportion
8 l 2 Review (3)

|_|—| The table below shows the depth of water in a rectangular shaped tank
at one minutes intervals.

[3[4T5 67 -]

[Time (minutes) |
| 12 [ 16 [ 20 24 [ 28] ]

|
[Depth (cm) | 4

o Draw a graph to show the relationship between x and Y-

[C2IN)

y (cm)
40

30

20

x (minutes)

0051152253 4 5 6 7 8 9 10

o Using the math sentence y = 4 X x to show the relationship between
x and Y, find the value of Y when the value of x is 0, 0.5, 1.5 and 2.5.
Draw a graph showing the points that represent the values of x and Y.

o Draw the graph representing the time (x minutes) to fill the water and
the depth of the water (y cm).

0 How many cm is it if the time is 9.5 minutes?
Answer 38 cm

o How many minutes does it take if the depth is 22 cm?
Answer 5.5 minutes

Lz—l

This table summarizes the relationship between the length x cm and
the width Yy cm of a rectangle with an area of 60 cm”. Let's consider the
relationship between x and Y-

o How can you express the relationship between x and Y in the math
sentence if the length is x cm and the width is Y cm?

Answer X y = 60 Z X y = fix number.
¢ Soy= fixnumber + x *L,.:JW
@ Fillin the table.

Length x (cm) | 2 31 4|5 6 8 10| 12
Widthy(Cm) 6030|2015 12|10]75] 6

o For the length of x cm and a corresponding width of ycm, draw a point
on the graph below that represents a pair of values of x and Y.

y (cm)
60

55

50

45

40

35

30

25

20

0 | 2 3 4 5 6 7 8 9 10 Il 12

O Fillin the table, if 2 is 1.5, 2.5, 7.5.

Lengthx (cm) | 1.5 | 25 | 7.5
Width y (cm) 40 | 24 8

29

108 109
Volume of a Prism and Cylinder
. Mabh 6x3+2x7=63 amswer 63om’ i N
Volume of a Prism senience -
7cm
We learnt how to find the volume of the quadrangular prism as follow: ’ /A\
4em
X X = Cm3 Both answers are the same.
3 cm The volume of the triangular prism can also be found using the formula
Length Width Height Volume 2em (Volume of Prism) = (Area of the base) x (Height)
Find ’\:h;volume of the quadrangular prism when the height is | cm. 4 th layer |_1-| Find the volume of the following prisms.
ol 3X2X | =6  Answer 6cm’ :
sentence _oun a —(0cm Where is the
bomfTT base?
<
P
e 10X 4 X7 +2= 140 e 6X4x9+2=108
Alternatively, |10 X 4 =2 X 7 = |40 Alternatively, 6 X 4 +2 x 9 = |08
<o Instruction| Area of the base .
Answer 140 cm® Answer 108 cm’
The bottom area is called the area of the base. Find it and compare the
volume of the quadrangular prism with a height of | cm. g <~[EEnyB 2 Find the volume of the prism below.
Math 3Ix2=6 Answer 6 cm’
sentence E— 10em Find the area of the base.
The volume may also be calculated by : S cm Gel 12cm
(The area of the base) X (Height) “’yﬁ on N
5cm Ag"o
: ) ) ) Malh (54 10)x 6+ 2% 2= 540 answer 540 cm’
< [FEnTi3 1 Find the volume of the triangular prism on the right. sentence —_—
Idea I: Itis half of a cuboid.
Math 6X3XT7T+2=63 Amswer 63cm’
sentence Z—I Find the volume of the prism below.
Math . 30,“ T
Volume of a cuboid centonce |0 X 67 2x3=90 “w
Idea 2: Use the area of the base.
Answer 90 cm’
110 1M
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Volume of a Prism and Cylinder

Volume of a Cylinder

< [3Znd 1 Find the volume of the cylinder on the right.

~ Instruction How to find the volume of a cylinder.

Find the volume like how you

o]
1413 find the volume of a prism.
om How do you find the

(B3Xx3x3l4)x5=

Area of the base 5
area of the base? \
5cm

(Volume of Cylinder) = (Radius) X (Radius) X 3.14 X (Height)

= (Area of the base) X (Height)

2cm

© Filinthe[ with words. <
(Volume of cylinder) = | (Area of the base) | X (Height) 5°m

@ Fillinthe[_|with numbers.

( X 3.|4) X 5 =628

Find the volume of the cylinder on the right. gem

© Filinthe[ with words.
(Area of the base) =

@ Fillinthe [ with numbers.

(Ex@xam) X 4 = 452.16

~[3€niH3 2 Find the volume of the following cylinders.

o Since the diameter is 6 cm, the radius is 3 cm. 6 cm
Mab (3% 3% 3.14) x 12 =339.12 N~
sentence X = 339. 12cm
Answer 339.12 cmal

4cm
0 Since the figure is a half of the cylinder with 4 cm om

of radius and 10 cm of height.

MEh X 4 x304+2) X 10=2512

sentence
Alternatively, (4 X 4 X 3.14) x 10 + 2 =25].2

Answer 251.2 cm® First, you find the area of the base. Or

you can also find the volume by halving

the volume of the cylinder with a 4 cm W
radius and a |0 cm height.

|_2—| Find the volume of the following cylinders.

2

(1) 4om (2) 0 cm
" - ’ cmq ‘

Math Math

oo (7x7x3.14)x 10=1538.6 ___

sentence sentence

(5 x5 x 3.14) x 20 = 1570

Answer  538.6 cm’ Answer 1570 cm®

0 5cm  Math

8cm sentence

Alternatively, (5 x 5 x 3.14) x 8 = 2 = 314

(BX5x3.14+2)%x8=3l4

Answer 314 cm’

12 13
Volume of a Prism and Cylinder o Find the volume using the area of the base,
The volume is found by
(Length) x (Width) + 2 x (Height)
e — |
|_|—| Find the volume of the following prisms and cylinders. Area of a base
6 cm )
° . 24 - x
10em -
8cm) |_3 Find the volume of the following prisms.
(1] 2] 7
Math _ Math _ “5em |®
sentence |0 % € % 8 = 480 smonce (2 X 2% 3.14)x 10= 1256 bl
Answer 480 cm’ Answer  125.6 cm’ L
Math . _ Math . —
0 hom. o sontence 0 X 2X3+2=15 m6><5><'7v2—|05
‘W ] Alternatively, 5 X 2 + 2 X 3 =[5 Alternatively, 6 X 5 + 2 X 7 = |05
pol som Answer 15 em® Answer 105 cm’
(3] som (4]
Malh a7 =112 Malh %4 x 3.14) X 6 = 30144
sentence sentence 6cm
Answer 112 cm’ Answer 301 .44 cm®
Math . Math .
12! Fillin the blank with numbers to find semence (AT 8)X3+2x6 senence 3+ X T+E2x5
the volume of the triangular prism on the right. =12x3+2x6 =10x7+2x5
=108 =175
o The triangle prism is half of a cuboid. 5 5
The volume is found by soswer  108cm doswer  |75cm”
(Length) x (Width) X (Height) + 2,
L J e
Volume of a cuboid Math _
0 somtence 27 X 6 =162
. [ Joem e
x x cm 27 o q., Answer 162 cm®
14 15
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o We need 4 times more water than sauce. . . . . u

o We can represent the relationship as follow. Water Sauce

When the quantity of water i is 4 lhen the quantlty of sauce is |, the ratio can
be represented by using the “: " symbolas ‘4: |
4: | isread as “Four is to one”. This way of representation is called ratio

o We can also represent the relationship by a fraction.

When a ratio is represented as “a: b”", the quotient of “a” divided by “b” is
called the value of ratio. The value of ratio represents how many times “b”
is ‘a” [Value of ratio a : b is the quotient of a < b

In particular, when “a” and “b” are whole numbers, the value of ratio “a: b”
can be represented as %

Math sentence 4 - | — There are various ways to express ratios! \H?\

4
[

To make salad dressing, the quantity of ingredients needed is
<-|1€Iﬁmb J as follows;

‘Salad dressing--Salad oil (3 spoons) , Vinegar (2 spoons) ‘

@ Fillintheblank. Mahsentence 3+ 2=15 I & I
we need [1.5 ] times more salad oil than vinegar.  Salad oil Vinegar
How can the ratio between the quantity of vinegar and the quantity of
salad oil be represented using two numbers? Answer 3:2
O How can the ratio between the quantity of salad oil and vinegar be
represented by a fraction? Math sentence semence

(o s 2 = i
Jﬂ\ﬂ [ If the base quantity is the vinegar, how many

# times more salad oil is needed than the vinegar? Compared quantity | Base quantlty
To make the rice, the quantity of ingredients needed is as follow; . . . i
‘Rice """" Water (360 mL), Rice (300 mL) ‘ Math sentence Water

@ Fillin the blank. 360 + 300 = 1.2 D D E

we need |1.2 |times more water than Rice.
How can the ratio between the quantity of water and the quantity of rice be
represented using two numbers? Answer 360 : 300

e How many times the quantity of the water is that of the rice? Let's represent it

with a fraction. Math sentence 360 + 300 = %: %

116

Ratio and Its Application
10 = 2 Equal Ratio (1)
|

<»[3ZnTia 1 You made the soup using a small cup as shown below.
‘Soup --------------- Water (4 cups) and Sauce (I cup) ‘

o What is the ratio of ingridient of the soup represented as “a: b”

The ratio of ingredients IIl . . . . u

Q Your friend has made two portions of soup in the same cup as you.
What is the ratio of ingridient of the soup represented as “a: b”

The ratio of ingredients = : . . . . u
e

0 Is the concentration of the soup you and your friend made the same?

The value of the ratio 4 : | =[] =E = Answer 4
The value of the ratio 8 : 2 + Answer 4
Answer same
The ratio of the ingredients in your friends ;. f -8 . 2
soup is the same as the ratio of yours, 4 : |. ’ x2 " %

When the value of the ratio is equal, such as 4 : | and 8 : 2, the two
ratios are said to be equal, and are written as follows.
4:1=8:2

What is the concentration (ratio) of coffee to milk?
“ What is a ratio of ingredient of the cafe represented as “a: b”
(@) 120 mL of coffee and 80 mL of milk

The value of the ratio : Coffee
(b) 9 cups of coffee and 6 cups of milk
The value of the ratio[ ¢ |:[ 6 | Milk
@ s the concentration (ratio) of these café the same?
(a) The value of the ratio = +[80]= %:%
3

(b) The value oftheratio =9 |+ [ 6 |= %: 5

Answer same

Milk

17

Ratio and Its Application
1 0 = 3 Equal Ratio (2)
|

— Instruction There are two combinations of rice and water. The
relationship between the rice and the water is the same.

0

[(@ - Rice (60 mL) , water (72 mL)][(b) - Rice (300mL) , water (360 mL)]

H ey CEE] SN

@ calculate the ratio of (a) to (b) . Write the answers in fraggons 5

(a) Theratio[60]:[72] Value of ratio = [60] +

~6
(b) The ratio [300] Value of ratio = + % %
Find the relationship of 2 equal ratio above.
(2] pof2eq "

60:72 = (60 x [5]) : (72 x [6]) =300:360 | ———
60 :72 = 300 : 360
[

300:360 = (300 + [5]) : (360 = [B]) = 60:72

The ratio "a: b' 'S. equal t'o lther“ra”tlo tha} |§ 360 - 300 = 60 : 36
created by multiplying or dividing "a” and b 4

by the same number. +
<»[3E07J13  Among the ratios below, Which are the same? ﬁ
¢
2:6= (=
22; 4 Z _ E4 Let’s simplify the

ratio to find same

(©6:1 s—(é—@) (\87@)_|I|

ratio with smallest
(d) 16:32 = (16 whole number!!
(e 4:12 = (4 +

Answer (a), (c), (e) and (b), (c)

Among the ratio below, What is the same ratio?
(@8:10= (8 +
(b) 40:50 = (40

Arswer (@), (b) and, (0). (&)

118

Ratio and Its Application
1 0 - 4 Equal Ratio (3)
|

< [3E0TJI5  To make juice, we need the ingredients below.

[Water (120 mL), Juice base (30 mL) | Water  Juice base

If there is 60 mL of juice base, how many mL of water should be added
to make the same concentraion of juice?
4 Jh

X mL of water is needed to get the same concentration.We can make an equal ratio using X.

Math sentence  [20:30 = x : 60

We can use the diagram

o he left to find !
ﬂxZIQOX on the left to find !
[20:30 = x: 60
L—ix = Answer 240 mL

|_'|—I To make pancakes we need the ingredient below.

[Pancake mix (200 g), Milk (160 mL)]

If there are 100 g of pancake mix, how many mL of milk should be added to
the mixture to make?

Make the math sentence and find the answer using x mL of milk.

Math sentence 200: 160 = 100: x 100 g 100 mL
= ¥ = x =160+ Pancake Milk
200: 160 = 100: x —[50] ingredient

Answer 80 mL of milk

|_2—I To make café latte we need the ingredient below.

[Coffee (120 mL), Milk (360 mL) |
If there are 40 mL of coffee, how many mL of milk should be added to make?
Make the math sentence and find the answer using x mL of milk.

Math sentence 120:360 = 40: x .a EIDDEJ

=) x = 160 + Coffee Milk
120:360 = 40: x
L 4

Answer |20 mL of milk

119
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Ratio and Its Application

Simple Ratio

= Use equal ratios to express ratios with the smallest whole
number if it is possible. Then find the same ratios.

Decimal number make the ratios
difficult to understand, so it's better
to represent as whole number!

(a) 1.2:2.8 = (1.2 x[10]) : (2.8 x [10])

(b) 1.6:32= (1.6 x[10]) : (3.2 x [10])
=[16]:[32] = ([T&]+ [16]) : ([32)+ [16]) =[1]:[2]

(© 15:35=(1.5x[10]):(35x[I0])

) ([EE]+ 5] =

(d) 2.4:48= (24 x[10]): (48 x [10])

.38 = ([ ) : (@) () = [1:(2)
@, ©and (). @

Answer

Use equal ratios to express ratios with the smallest whole number if it is
possible. Then find the same ratios.

(a) 0.2:0.6 = (0.2 x [10]) : (0.6 x [10])
Le]= ([2]+[2]): ([6]+[2]) =[1]:[3]
(b) 0.9:1.2= (0.9 x[10]) : (1.2 x [10])

=[9] = @+ [3D:( 3D =[3]
(c) 45:6.0= (45x[10]): (6.0 x[10])
= [60] = (45] - (60]+ [18]) =

(d) 1.3:39= (1.3 x[10]): (3.9 x [10])
= = ( :

(8D =[]:[3]

Answer  (a), (d) and (b), (c)

>::@G/\}

—»[3Enln 2 Use equal ratios to express ratios with the smallest whole

number if it is possible. Then find the same ratios

Fraction make the ratios difficult

3.2
@ G5 =7
to understand, so it's better to

represent as whole number!

To get whole number, (Q

Let’s convert to one

4.2 .
O g5 =5y
_ (12 (18
‘(ﬁx)'(WX)
[14]=[e]:[7]

fraction!

Use equal ratios to express ratios with the smallest whole number if it is
possible. Then find the same ratios

@ 2. 3_1615
58 40 * 40

= (&g <) (5 <)

= (55 ) (55 =)

120 121
Ratio and Its Application |_'|—I In the same situation as the example, what is the height of the tree
1 0 - 6 ) : ) when its shadow is 2| m? Fill in the blank.
Ratio Application
- Height of stick : Length of shadow = 2:3 = x: 2|
<»[3En7l5 Let's find the height of the tree from the length of its shadow. . _ _
For sticks A and B, compare the ratio of the length of the z= -
stick to the length of the shadow.
Ar
‘StickAm 0.8 m, its shadow 1.2 m‘ Answer  ldm
‘Stick B::- 2m, its shadow 3 m‘
Length of stick : length of shadow = |_2—I Make cookies with a 3 : | weight of flour and sugar.
@ ,‘(//{,:' = ([08] x 10): ([1.2] x 10) 0 What is the weight of sugar if the weight of flour is 150 g?
a . )
Weight of flour : Weight of sugar = 3: | = 150 : x
08m =[8]: = 9 ¢ ¢ LI
x| 50 Flour  Sugar
o - S ey 2=
Length of stick : length of shadow 3:l=150:z
e X | 5
(b) “// o The sun’s rays are shining in Answer 50g
R the same direction, parallel to ﬁf
each other, so the ratio of any 0 What is the weight of flour if the weight of sugar is 200 g?
2m sticks and shadow should Weight of flour : Weight of sugar = 3: | = x: 200
be same.
x [200]
— ) = x =
3:1 =2x:200
o At this time, the shadow of the trees in the schoolyard were W
15 m. What is the height of this tree? Answer 600 g
To find the height of tree, let’s use ratio and set the height of the tree to x. -
|_3 Draw a rectangular court in the schoolyard with a length to width ratio
Height of tree : Length of shadow = 2:3 = x: 5 of 5:3.
o What is the length if the width is 9 m?
) r=[2|x[5]=[I0] Length : Width = 5:3 = £: 9
5
X
Answer 10m mmm) y =[5 ]x[3]= \
5:3=2x:9 =3
L4
X Answer 15m
122 123
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Ratio and Its Application
1 0 -1 How to Divide by Ratio
|

~[3€nl2 Aribbon 72 cm long is divided into two pieces with a length
ratio of 5 : 4.

What is the length of each?
72cm

Longin | —————

Ratio I I I I I I I

Older sister 5 Younger sister 4
o What is the length of the older sister's ribbon?

The overall ratio is 5 + 4 = 9. So compare the overall ratio and older sister ratio.

Older sister ratio : Overall ratio = 5:9 = x : 72

x (5]
5:9=x:72
>< Answer 40 cm

0 What is the length of the older sister's ribbon? Find the answer
using the ratio.

Ol

der sister ratio : Younger sister ratio = 5: 4

x[8]
3

L+ Answer 32cm
x _oecm

% You can also use the fraction to find the answer.
Example: The ratio of the ribbon of the older sister is 7 of the total.

TxZ = (1249 x5=

|_'|—I In the same situation as the example, if the ribbon is 54 cm long, how
long are the ribbons for the older sister and younger sister? Find the
answer using ratio.

Older sister’s ratio : Overall ratio = 5:9 = x : 54

x[ 6] Math sentence
v ¥ z=[5]x[e]=
5:9=1x:54
[
X El Answer 30cm

Older sister’s ratio : Younger sister's ratio = 5: 4 = i x

x[6]

X El Answer 24 cm

|_2_| You and your father share 400 mL of milk in a ratio of 3 : 2.

400 ml

Your father

Amount

You
Ratio u u

4
Your father 3 You 2
Your father’s ratio : Overall ratio = 3:5 = x : 400
x
¥ = [240]
3:5 = x:400
L 4
X Answer 240 mL
Your father’s ratio : Your ratio = 3:2 = 1x
x
3:2= T X
L 4
X Answer 160 mL

125

126

< [FEn 1 Divide a 56 m” garden into flower bed and fields so that the

Ratio and Its Application

Problems

10-8

ratio is 3 : 5. What should be the area of the flower bed?

o What is the ratio of the area of the flower bed to the area of the
whole garden?
The ratio of flower bed : Whole garden = 3:8 3 5
o Write an math sentence where the area of the flower bed is x m’
and the ratios are equal and find the answer
Math sentence 3:8=1x:56
x=3x7=2|
9 Find the area of the flower bed by thinking about how much of the
area of the whole garden is covered by the flower bed.

Answer 2| m?

To find the proportion of the flower bed to the total area, divide the flower bed )
by the total area. ‘f\gm

Ratio of flower bed--- 3:8= %
Math sentence 3 _
56 x 8 =2 Answer 2| m?
Cut 10 m of ribbon into 2 : 3 pieces. How many cm will they be? 10em

—————

o What is the ratio of 2 to the whole ribbon?
The ratio of 2 : Whole ribbon = 2:5 \7/\7/
6 Write a math sentence where The ratio of 2 is x cm and the ratios are
equal and find the answer
Math sentence 2:5=x:10
rx=2x2 =4 Answer  4cm
e Find the length of ribbon in ratio of 2 by thinking about how much of the
whole ribbon is covered by the ribbon in ratio of 2 .

To find the ribbon in ratio of 2 to the whole ribbon, divide the length of ribbon /3
in ratio of 2 by the whole ribbon. I
. Ny . . _2
Ratio of ribbon in ratio of 2:-- 2:5 =5
Math sentence 10 x % =4

Answer 4 cm

<~o|§:ﬁm 2 Draw a rectangle so that the length and width of the

rectangle is 7 : 4.

/\p " Let's consider the answer as .

o If the length is 28 cm, what is the width?

Math sentence 7

Answer 16 cm

e If the width is 36 cm, what is the length?
x E Math sentence

I
7:4=1x:36
L4

X E Answer 36 cm

Draw a triangle so that the base and height of the rectangle is 8 : 5.
0 If the base is 64 cm, what is the height.

x[8]
M
8:5=064:1
L+ |mmm) r=[5]x[8]=[40]
X Answer 40 cm

@ Ifthe heightis 65 cm, what is the base.

) r =[8 |x

Answer |04 cm

127
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Ratio and Its Application

Review

|_'|—I Express the following proportions as simple ratios.
(a) Ratio of 20 ml vinegar to 30 ml salad oil. Answer  2:3

(b) The ratio of the length of a rectangle 18 cm to its width 14 cm.

Answer 9:7
|_2—| Find the number that applies to x.
(@ 2:5=12:x Answer = 30
(b) 63:49=2x:7 Answer x =9
|_3—| Simplify the following ratios.
(a) 16:24 Answer  2:3 (b) 52:13 Answer 4 : |

(c) 1.5:45 Answer | :3 (d) 0.6:38 Answer  3: |9

(e) % : 3 Answer 7:2

: <f)‘72:% Answer |6 : 2|

-

|_5 There is a 5 : 3 ratio of story books to science books in the school

library and there are 240 story books. How many science books are

there? x
Math sentence 5:3=240:x
x =3 X48 Answer | 44 books

|_5—| Make a flag in the shape of a rectangle so that the ratio of length to
width is 3 : 4. If the length is 60 cm, how long should the width be? Find
the length of the rectangle.

|_6—| In one school, grade 5th and 6th students are in the football club. The
ratio of 5th and 6th grade students in the football club is 9 : 7 and there
are 32 members in the football club. How many 5th grade students are
there in the football club?

o Find the ratio of the whole number 9+7=16

+ th
0 Find the number of 5" grade students. 9:16=12x:32
[
x
Ratio of 5" grade : Ratio of whole number = 9:16 = x:32

rx=_9x2=18
Answer __ 18 students

/]

L Make a lottery so that the ratio of the number of winning lots to the

number of losing lots is 3 : 7. If the total number of lots is 120, how many
winning lots should there be? Write two different math sentences.

(a) Find the ratio of the total number of lots. 3+7=10
(b) Math sentence...
Ratio of winning lots : Ratio of total lots = 3: 10 = x = 120
x r= 3x12=36
3:10=2x:120
Answer 36 winning lots
X -

(c) What is the ratio of winning lots to the total lots? Express it in fraction.
Math sentence
S 0=2
3+10= 0

(d) What is the ratio of wining lots? Calculate with fraction above.

Length: Width = 3:4 = _60:x g =_4x20=280 Math sentence
x 3
3:4=60:1 Answer 80 cm 120 x T0 =36 Answer 36 winning lots
L1 e -
128 129
® When all the lengths of corresponding sides are extended in the same ratio and the
corresponding angles are respectively equal, then it is called an enlarged drawing.
® |f shorted in the same ratio, then it’s called a reduced drawing.
Enlarged
<~z From the following figures ®), ©, ©), and ® which has the Reduced Congruent ~
same shape as figure @ below? -~ [\—» [\
gassamsascsesns =
E @N\L } Look at the figures below and answer the following questions.
[ Cl [TT
8 gas
X i
H S
- Each size of angle B is 90°.
1 © © If the length of side AB and BC are
[l N ] the same, these are congruent. <
130 A
@ complete the table below. £
Length of sides
(Number of square)
Side AB | Side BC
A 4 6
B n 2 o Which of the following figures is an enlarged drawing of Figure A? Also,
how many times is it enlarged?
c g ¢ Enl d drawi H: ti
nlarged drawin ow many times
D 8 12 FroAn B s 9 9 Y
E 4 6 What about Figure Aand D? b 0 Which of the following figures is a reduced drawing of Figure A? Also,
@ Represent the length of the corresponding sides of Figure A to E how much is it reduced?
with simplified ratios. Let the corresponding sides of Figure Abe |. Reduced drawing How much reduced
Rafio of the lengths 2! Fi Bi duced drawing of Fi A A the followi i
igure B is a reduced drawing of Figure A. Answer the following questions.
Side AB | Side BC L= e gorre 94
A | | o Represent the length of the corresponding sides of BC to FG with
simplified ratios.
B | 2
C 2 |
. A : . A
D 2 2 What about the size of the }L ) 9 Find the length of side GH. 4em
E | | corresponding angles? \y v
e How many times the length of the corresponding side of Figure D is
the length of the side of Figure A?
130 131
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Enlarged and Reduced Drawings

-

I 1 2 How to Draw Enlarged Drawings (1)
\

< Instruction How to draw congruent figures.

When you draw enlarged figures, the method of drawing a

congruent triangle can be helpful. Review how to draw the
congruent triangle with the figure on the right.

Method | Method 2 Method 3
Measure all the sides|Measure two sides and|Measure two angles,
and draw. angle and draw. the side, and draw.

< [FFns 1 Draw enlarged triangle DEF which is 2
times as large as triangle ABC. Point
E, corresponding to point B, is already
located on the grid paper below.

|. Draw point F at twice the length of side |2. Measure the size of the angle B and
BC and connect point E and F. make the same size of the angle at point E.

This is an example using Method 2. You can also draw with Method | J/’\m

or 3. ()

|_I—| Draw enlarged triangle DEF which is 2 times as large as triangle ABC.
Point E, corresponding to point B is already located on the grid paper below.

e

IC]
[l F|
6
<~[E=ns 2 Draw enlarged triangle DBE which is 2 28¢m -
times as large as triangle ABC.

2.7cm

. Measure the length of side AB,|2. Extend side AB, BC to point D,
BC and draw point D and E at twice|E respectively and connect point D
the length of side AB, BC. and E.

I_Z—I Draw enlarged triangle DBE which is 2 times as large as triangle ABC.

35

(1] A (2] ’
A A
e 2em 28cm
gth of|4. Connect point D and F.
. BS~——
® e © £ [6om © £
/ I_S—ID Draw enlarged triangle DBE which is 1.5 times as large as triangle ABC.
/|
4 A
/ 2em LIem You can enlarge drawings using | point
£ like point B, and its connected lines. This (-
e Tom C E  reference point is called the centre point. )\‘rr/:’
132 133
11 3 Enlarged and Reduced Drawings <»[3F&ma 2 Draw a 2 times enlarged drawing of the following
- - ) }
How to Draw Enlarged Drawmgs (2) quadrilateral. Use point B as a centre point.
\
<~[E3&mia 1 When you draw enlarged triangle DEF 2 times as large as L e B E DT
triangle ABC, answer the following questions. EetecidetCainennia s )
triangle.
o Find the length of the corresponding sides AB and BC. A
Corresponding Corresponding 35 2om
5cm
Side AB Side BC |. Measure the length of AB, BC,|2. Extend side AB, BC to the plotted
. . . and BD, then take points at twice points and connect them.
e Find the size of the corresponding angle B. the length of them.
Corresponding ° B 3cm c g
Angle B -
o Draw the enlarged triangle DEF.
B c -
E F I_Z—I Draw a 2 times enlarged drawing of the following quadrilateral using
the point as a centre point.
|_1—| Draw the enlarged triangle DEF 2 times as large as triangle ABC. o trapezoid o parallelogram
Answer the following questions.
o Find the length of the corresponding sides AB and BC.
5
Corresponding Corresponding A = c
Side AB Side BC
Corresponding 3em
Side AC “om
0 Find the size of the corresponding angle A. B 1_3—1 Draw a |.5 times enlarged drawing of the following quadrilateral.
Corresponding o rectangle 0 trapezoid
Angle A You can measure the length 2’?1
@ Draw the enlarged triangle DEF. using a ruler easily. ¥
4om 28m m
S
5om
134 135
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Enlarged and Reduced Drawings

How to Draw Enlarged Drawings (3)

~[FEn3 1 Consider point E as the centre point and draw an
enlarged quadrilateral FGHJ that is 2 times as large as
quadrilateral ABCD.

Previously, we consider from one
of points, like point B. The ratio of
the lengths of each side is | :2.

|. Measure the length from point E
and each point. Then, draw point G,
H ancg J at twice the length.

|_1_| Consider point E as the centre point and draw the following enlarged figures
o Quadrilateral FGHJ that is 2 9 Triangle FGH that is 2 times
times larger than quadrilateral larger than triangle ABC.
ABCD. ik

~[F#H 2 Using point D, draw triangle EFG that is 2 times
quadrilateral ABC.

Compared to Example |, the point is
outside of the figure.

A
BAC

L]
D

|. Measure the length from point E|2. Connect these points.
and each point. Then, draw point G,
H and J at twice the length.

Ee

|_2—| Using point O as the centre point, draw the following enlarged figures.

o Triangle EFG that is 2 times 9 Pentagon FGHIJ that is 2 times
larger than triangle ABC.
E

larger than quadrilateral ABCDE.

H

(e}

|_3—| Using point O as the centre point, draw the following figure 2 times
larger than the enlarged figure.

138

Enlarged and Reduced Drawings

How to Draw Reduced Drawings ()

< [3Zni 1 Draw reduced triangle DEF which is half A
of triangle ABC. Point E, corresponding
to point B, is already located on the grid
paper below.

IC|

|. Draw point F at half the length of side |2. Measure the size of the angle B and
BC and connect point E and F. make the same size of the angle at point E.

=

3. Draw point D at half the length of side [4. Connect point D and F.
AB and connect point D and E.

in] D]

F et

|_‘|—I Draw enlarged triangle DEF which is half of triangle ABC. Point E,
corresponding to point B is already located on the grid paper below.

< [3EOTIB 2 Draw a % reduced drawing of triangle ABC and answer
the following questions.

o Find the length of the corresponding sides AB and BC.

Corresponding Corresponding
Side AB Side BC

o Find the size of the corresponding angle B. A
Corresponding
Angle B
i 8cm
e Draw the reduced triangle DBE.
sl e

4em

|. Measure the length from point B|2. Connect point D and E.
and draw points D and E.
A A
D,
B c
\HHHHWHU\H HH\HH‘H\HHHWHU\H‘\HH B ¢
o ! 2 3 4 5

‘|—I When you draw a % reduced drawing of triangle ABC, answer the
following questions.

0 Find the length of the corresponding sides AB and BC.
Corresponding
Side AB 13cm
Corresponding
Side BC B ¢
7om

e Using point B as a centre point, draw the reduced triangle DBE.

A

139
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< [FEnri3 1 Using point B as a centre point,
D
draw a % reduced drawing of 75cm
43cm
quadrilateral ABCD.
B @

<e[FEmi3 2 Using point O as a centre point, draw a reduced

Enlarged and Reduced Drawings

How to Draw Reduced Drawings (2)

A _35cm

9em

|. Measure the length from point B|2. Connect point E, F and G.
and draw points, E, F and G in the
middle of AB, DB, and CB.

A

E L

3

0 | 2 3 4 5 67 8 9 (ol 12
1

|_I—| Using the point as a centre point, draw the following reduced drawings.
6 A % reduced drawing

8.4cm
A E

7.8cm

0 A % reduced drawing

quadrilaterals that is 2 times as small as the quadrilateral.

|. Draw lines from point O to each|2. Connect these points.
point. Then, take point E, F, G and

Hat LZ of the length.

|_2—I Using point O as a centre point, draw the following triangles.

0 A % reduced drawing e A % reduced drawing

oo

e A % reduced drawing

‘o
140 141
Enlarged and Reduced Drawings |_|—| The figure on the right is a reduced drawing of a field. Answer the
| Iﬂ . . ) following questions.
Application of Reduced Drawings (1) oom
o The actual lateral length of the park is 30 m.
einstruction] Reduced scale. Express the rate of reduction using a fraction.
The figure on the right is a reduced drawing from school to ~ School D D D D E
a student's house. The actual distance between the school e 6 _ |
and the house is 300 m. It is shown as 3 cm on the reduced 3000 500
e (131 [o] [o] [e]
Express the rate of reduction using a fraction. Also express Reduced scale =
the rate as a ratio.
Since the actual distance is 300 m and it is shown as 3 cm on e Find the actual width of the field.
the drawing, m cm House
3 -1 LU ath 4x 500 =2000  Answer 20m
30000 10000 sentence _—
Also, expressing the rate as a ratio, . @ @ @ @
3:30000 = | : 10000 I'm = 100 cm. @% lThe size of a maize field is 5 cm in length and | cm in width.
Find the actual size of the maize field. Also find the area of the field.
® The ratio that represents how many it is reduced by from the actual distance is
called the reduced scale.
® There are 3 ways to show a reduced scale: Length: Width:
A | B C 0 100 200 300m
70000 | = 10000 Area:
et 25 x5 =125 pnswer 125 m?
sentence _
< [FFEn7d3 1 The figure on the right is a reduced drawing of a park.
(REET G elleiig) GUEseE: |_2—| There is a map of a school that is drawn to ﬁ reduced scale. In the
@ The actual lateral length of the park is 20 m. Sem reduced drawing, the assembly hall has a rectangular shape with a length
Express the rate of reduction using a fraction. that is 6 cm long and a width that is 3.2 cm long. How many meters is the
m cm actual length and width of the hall?
Length:
et 6 X 400 = 2400  Answer 24 m
sentence _—
O Find the actual width of the park. U
MA 4 x 400 = 1600 6 b it
— X = Answer m
sentence _ [ Math _
x [400] sentence 3.2 X 400 = 1280  Answer [2.8m
142 143
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Enlarged and Reduced Drawings
ﬂﬂ = Application of Reduced Drawings (2)

<»[3ELTJS A girl walked from point C to
point B as shown on the right. What should we
do to find the distance from point B to point A?
Point A is a cedar tree at the opposite side of
the pond.

Draw a ﬁ reduced drawing of the right triangle ABC.
Step |
Calculate the length of corresponding Side BC:

|
20 X — = 0.
0 500 0.04 4cm
Step 2. Draw 4 cm as the|Step 3. Measure angle C at 40°
corresponding side BC and draw|and place point A. Then, connect
a perpendicular line to the drawn|point A and point C.
line.

Step 4
Measure the length of side AB on the reduced drawing and find the
distance between point A and point B.

Given that the length of side AB on the reduced drawing is 3.2 cm, what
is the actual distance?

pa 32X 500 = 1600 answer [6m

sentence

|_1—| In the figure shown on the right, how A
many meters is the actual height of the

tree? Find the answer by drawing a
|

reduced triangle in oo reduced scale.
Calculate the length of the corresponding
Side BC: e (s
| ém
s Too 0.06 6cm AGiven that the length of side AB

on the reduced drawing is 4.8 cm,
what is the actual distance?

Malh 8 x 100 = 480

sentence

4.8cm

Answer 48m

[

6 cm

B
|_2—I Find the actual height of the building shown below.

o Draw a reduced triangle in ﬁ reduced scale.

i Calculate the length of the corresponding Side BC:
I _
SXM—O.OA . 4cm
8 am C 260m

9 Find the height of the building.
Given that the length of side AB on the reduced drawing is 2.6 cm, what is
the actual distance?

Yl 96 x 200 =520 Amswer 52m
sentence s
When you draw a reduced triangle in ﬁ reduced scale, find the
height of the building.
Calculate the length of the corresponding Side BC and draw the triangle,
| A

8Xm:0.02 2em | 5em

B 2cm C
Given that the length of side AB on the reduced drawing is 2.6 cm, what is
the actual distance?
Math

sentence

Do you have any findings
[.3 X 400 = 520 Answer 5.2m  when you change
reduced scale?

144 145
3_| Answer about a L reduced scale
= 2000 )
o Using the scale, how many m is the actual length of 4 cm and 6.5 cm?
In the case of 4 cm:
et 4% 2000 = 8000  Answer 8 m
L] \ [ [ \ \ sentence —
| \ | /B\k | ® I‘J In the case of 6.5 cm:
A
et 6.5 x 2000 = 13000 Answer  13m
sentence _
5 M — 9 60 m are represented by how many cm using the scale?
[ || Math ' Answer 30
E — I ?i sentence 60000 x 2000 =30 newer 9V CmM_
G
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ |_l|—| The figure on the right is a reduced drawing of a swimming pool.
o Which of the following figures is congruent to Figure A? Answer the following questions. Sem
Congruent o The actual lateral length of the pool is 30 m.
Express the rate of reduction using a fraction.
G Which of the following figures is an enlarged drawing of Figure A? Also, m cm
how many times is it enlarged? D D D D 3om
5
) ) 5 _ |
Enlarged drawing How many times D @ @ @ 3000 600
e Which of the following figures is a reduced drawing of Figure A? Also,
how much is it reduced? Reduced scale =
Reduced drawin How much reduced
- 9 o Find the actual width of the field.
|_2 Draw an enlarged triangle DEF 3 times larger than triangle ABC. Math _
Answer the following questions. sentence 3 % 600 = 1800 Answer  [8m
o Find the length of the corresponding sides AB and BC.
g;:e:gondmg g;’;isgondmg o The size of a maize field is 4 cm in length and 1.5 cm in width.
13cm Find the actual size of the maize field. Also find the area of the field.
En
A
. . . cm 8 Area:
6 Find the size of the corresponding angle A. Vath
Math _ 2
Corresponding e 24X 9=216 answer 2|6 m
Angle A
146 147
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Ways of Ordering and Combination

Ways of Ordering (1)

12-1

~ Instruction How to put items in order without missing an item or
choosing the same item twice. Three students, Emma,
John, and Mia are relay athletes.

‘Well, Emma, John, Mia
Then, Mia, John, Emma...Oh it isn’t very easy. Do you

have any good ideas to decide?

Consider the case where Emma runs first. How will the running order of
John, Mia, and Steven be decided?

To write down their names easily, you can use symbols such as
For example, E for Emma, | for John, M for Mia, and S for Steven.

Idea |. Using a table. Idea 2. Using a diagram.
I'st 2nd 3rd
I'st 2nd 3rd J M
E J M
E M J E
M—J
/A
Using a table or diagram is helpful when ordering items. | |~
=

The following tips are effective for ordering items.
® Use symbols to write down their names easily.
® Choose the first item.

® Use tables and diagrams to avoid mistakes.

~[3€nil> Draw tables and diagrams where the first runner is John or
Mia respectively.

John is the first runner.

I'st 2nd 3rd
I'st 2nd 3rd E M
J E M J
J M E
M E
Mia is the first runner.
I'st 2nd 3rd
Ist 2nd 3rd J E
M J E M
M E J
E J

0 In total, how many ways of ordering are there?

In each case, we can find two ways.

.4

A farmer delivers her crops to the market, hotel, and a customer’s house. As
for how to decide the delivery order, let market, hotel, and customer’s house
be M, H, and C, respectively, and answer the following questions.

o Fixing the first delivery place, draw tables and diagrams.

st 2nd 3rd Ist 2nd 3rd
M H [§ H ¢
M c H M <
H M c ¢ H
H c M M Cc
[¢] M H H <
] H M c M
M H
c <
H M

O In total, how many ways of ordering are there?

[« ]

149

150

Ways of Ordering and Combination
-
1 2 2 Ways of Ordering (2)
A
C"@Iﬁ]ﬂﬁb Four students, Emma, John, Mia, and Steven are relay
athletes. Decide the running order. Answer the following
questions.
I'st 2nd 3rd 4th
| 21 3 4th
st nd rd 1 M s
E J M s J <
E J s M S§—M
J——8
E M J s E M <
S——1J
E M S J v M
E s M J s <
E S J M d =M
I'st 2nd 3rd 4th
| 2
st nd 3rd 4th M s
J E M s E <
S——M
J E S M B s
J M E S J M <
S—E
J M S E M E
J s M E s <
J S E M E—M
Ist A 3rd “h I'st 2nd 3rd 4th
E——S
M J E s J <
M J s E S—E
J——S
M E J s M E <
sS——1J
M E
S J E__}
M s E J s <
M s J E J—E

I'st 2nd 3rd 4th
I'st 2nd 8 4
sf n, rd th M E
s J M E J <
E——M
S J E M J E
S M J E S M <
E——J
S M E J v 3
s E M J £ <
s E J M J—M
0 In total, how many ways of ordering are there? 2%
4
When we fix the first order, there are 6 ways to order.

A student visits a zoo to see four of her favorite animals: Rhino, Elephant,

Giraffe, and Leopard. Rhino, Elephant, Giraffe, and Leopard are R, E, G, and

L, respectively.

o If you see the Rhino first, decide the visiting order by drawing tables
and diagrams.

I'st 2nd 3rd 4th
G——1L

E<
L——G
E—L

RE—6 <
L—E
G—E

L<
E—G

ul

2nd 3rd 4th

PPVl vl e VR [ v o 7
mlr||O[mim
mer|imirio
Ommir|leo|r

@ Fillin the blanks with numbers.

In case we visit the Rhino first, there are E ways.

There are cases.
And there are E ways each. So in total, there are ways.

151
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Ways of Ordering and Combination
-
1 2 3 Ways of Ordering (3)
A
<»[3EniJI5 1 There are red, yellow, green and blue crayons. If you colour
the flag below, how many ways of colouring are there?
Let red, yellow, green, and blue be R, Y, G, and B respectively.
Left  Right
Colouring
Left | Right Left | Right Left Right Left Right
R | v G | R Y R
R | G G | v R G Y G
R B G B B B
Y R B R R R
Y | G B | Y G <Y B < Y
Y B B G
B G
yi
There are| 12 ~|ways in total.
|_'|—I There is a cookie, gum, potato chips, and a donut in a box.

<»[3F#En 2 There is one card for each of the following numbers: 1, 3, 5,

Let cookie, gum, potato chips, and donut be C, G, P, and D respectively.
Complete the diagram and find the total ways of ordering.  Left  Right

S e

There are ways in total.

7. From these 4 cards, use 3 cards to create 3-digit whole
numbers. How many whole numbers can you make in total?

Hundreds Tens Ones

[1]

0 Complete the table and diagram below when II| is in the hundreds

Hundlss] T OIS Hundreds Tens Ones
| 3 5
| 3 7
| 5 3
| 5 7
| 7 3
| 7 5

9 How many 3-digit whole numbers can you make in total?

When | is in the hundreds place, there are E ways.
There are
place.

And there are E ways each. So in total, there are

=
12

cases where we can put the number in the hundreds

ways.

There is one card for each of the following numbers: 2, 4, 6, 0.
From these 4 cards, use 3 cards to create 3-digit whole numbers. How
many whole numbers can you make in totHaI?

undreds Tens Ones

OCompIete the table and diagram below when

is in the hundreds place.

Hundreds| Tens Ones Hundreds Tens Ones
2 4 6 n
2 4 0 o]
2 6 4 4
2 6 0 ﬂ
2 0 4 -
2 0 6 n

e How many 3-digit whole numbers can you make in total?

If you place 0 in the hundreds place, you

place. numbers cannot make a 3-digit whole number.
152 153
\Ways of Ordering and Combination The same as when exploring ways of ordering, use a table or diagram to
= 4 Combination ( | ) erase one of the repeated combinations and then count the total cases.
A
c-m Three teams (Team A, B, C) play football. If each team
< Instruction Ways of combination. competes with the other teams only one time, answer the
Four teams (Team A, B, C, D) play football. If each team following questions.
competes against the other team only one time, how o X
many games will be played in total? Complete the table and diagram below.
L like d f ord A B & A
s try I ) ) .
Overlapped et’s try like we consider ways of ordering ‘w"“‘% A S S
B v
c B——C
When we consider pairs among ﬁA
three teams, we can draw a triangle. (‘\Q‘y\'
Given that each team competes only once, A — B and B — A are overlapped. O n total, how many combinations are there?
Do we have any other ideas to make a table or diagram? According to the table or diagram above, the ways are A-B,A-C
and B -C.
Idea |. Using a table. Move on to the next array and
Look at the horizontal array and continue to find pairs. For example, T 5t " i Apple pie. B ke. Chocolat K
find pairs of teams, like A- B, A- C,| B - Ais overlapped with A - B. ere are o types of pastries, Apple pie, Banana ca ?' ‘_)CO ate C_a €
and A- D. Add a check mark. Donut, and _Egg tart. Two types were bought. Answer the following questions.
Let Apple pie, Banana cake, Chocolate cake, Donut, and Egg tart be A, B, C,
A B C D A B C D D, and E, respectively.
A v v v ] A v v v o Complete the table and diagram below.
B B v v 1)
C C M ] A B [} D E A
D D A v v v v e N
B v v M B E
Idea 2. Using a diagram. Draw lines to connect pairs and c v v \ /
Place A, B, C, D to form square write them. D v — b
A-B,A-C,A-D,B-C,C-D, E ¢
andB-D
0 Write down the combinations and find the total number.
A B A B -
Combinations A-B,A-C,A-D,A-E,B-C,B-D,
>< B-E C-D,C-ED-E
¢ D c D The number of cases
154 155
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<~o|§:ﬁﬂmb 1 There is one card for each of the following numbers: 2,

Ways of Ordering and Combination

Combination (2)

12-5

4, 6, 8. From these 4 cards, add 2 cards to create whole
numbers. Answer the following questions.

o Complete the table and diagram below.

2 4 6 8
2 v | v 2 — 4
X
s v 4
: .

o Write down the combinations and find the total number.

Combinations 2+4=62+6=82+8=10

(4+6=10),4+8=12,6+8= 14

The number of cases

|_'|—I There is one card for each of the following numbers: |, 3, 5, 7.
From these 4 cards, add 2 cards to create whole numbers. Answer the
following questions.

Complete the table and diagram below.

| 3 5
v
v

NENEN X

<Slo|w|—

0 Write down the combinations and find the total number of cases.

Combinations | +3=4,1+5=6,1+7=83B+5=28),

3+7=1056+7=12

The number of cases

c*@mﬁ_‘@ 2 There are 5 coloured balls: red, blue, yellow, green, and

white. From these 5 balls, pick up 3 balls and put them
into a bag. Write down the combinations and find the total
number of cases. Let red, blue, yellow, green, and white
be R, B, Y, G, and W respectively.

[r][e]

By fixing a case and using a diagram,
let’s consider all the cases.

Assuming red is picked,

4

Y
G

R—B G R—Y< R—— G—W
w

W
Assuming blue is picked, and red is not picked,

G
B——Y < B—— G —W
W
Assuming yellow is picked, and red and blue are not picked,

Since we pick 3 balls, there is no case where
green or white is picked, while red, blue, and
yellow are not picked.

The number of cases

|_2—| There is one coin for each amount: | zed, 10 zeds, 50 zeds, and 100
zeds. From these 4 coins, choose 3 coins and find the total amount of

money. (‘zed(s)" is the fictional currency unit.) m -

o Start with | zed and write down all the different combinations of money.

Y —G—W

| ——50——100

The combinations

I+ 10+50=56l,1+10+100= 111,
of money

| +50+ 100 = 15|

0 When you use |0 zed and do not use | zed, write down all the different

combinations of money.
The combinations 10+ 50 + 100 = 160
of money

|0 ——50 ——100
9 How many the different combinations of money are there in total?

156 157
1 2 6 \Ways of Ordering and Combination <»[3&ni 2 You go to a school canteen for lunch. You can choose
- .
Combination (3) one from each category A, B, C. How many dlffereth
\ cases are there? (Let the name of foods represent their
first letter.)
c-‘@:ﬁﬂﬁﬂgl Four students, Emma, John, Mia, and Steven are F
nominees for student council. From these 4 students, 3 B — s A
students will be elected. Write down the combinations of F .
selected students. Let Emma, John, Mia, and Steven be E, c R < s Chicke
J, M, and S respectively. p F B
— S o
F Bread Rice Potato
B — S c
“Select 3 students out of 4 students” also means the same F | @
as “do not select | student out of 4 students”. F R — S Fruits Salad
N P F
L]0 ]l s s
: f 4
i Not |
Selected 35?'?,‘5% q(i The number of cases 12
Let's consider cases where “not selected 1 student out of 4 students” is. -
|_2 You go to a café for afternoon tea. You can choose one from each
Combinations E-J-M.E-J-S,E-M-S. J-M-S A' category A, B, C.
o Complete the diagram below. Let the name of foods represent their first
letter. If there are the same first letter, use second letter to distinguish.
The number of cases E
P =t A -
E N
|_|—I There are 5 different coloured flours: red, blue, yellow, purple, and c Ch —— S Tea
white. From these 5 flowers, choose 4 flowers and make a bouquet. Write Cu - F B
down the combinations and find the total number of cases. Let red, blue, S R, .
yellow, purple, and white be R, B, Y, P, and W respectively. P =— g ocowle cake  Bupeake
c y
F & o
T Ch p
][] N
Cu
— s
0 Find the number of cases you can choose.
Combinations The number of cases
The number of cases
158 159
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Ways of Ordering and Combination |_3—| There are 5 students, A, B, C, D, E, and F. 2 students were elected as
school council members.
Complete the table below.

[ L] ][]

0Complete the table and diagram below when m is in the hundreds place.

|_‘|—I There is one card for each of the following numbers: |, 2, 3, 4. A E S Ij E 5
From these 4 cards, use 3 cards to create 3-digit whole numbers. How

many whole numbers can you make in total? v v v v

Hundreds Tens Ones v v v

v v

v

mimo|0|m| >

Hundreds Tens Ones
Hundreds| Tens Ones @ Write down the combinations and find the total number.
| 2 3
‘ P . Combinations A-B,A-C,A-D,A-E,A-F,B-C,
‘ 3 B B-D,B-E,B-F,C-D,C-E,C-F,
D-ED-FE-F
| 3 4
| 4 2 The number of cases
| 4 3
|_4—| There is one coin for each: | zed, 50 zeds, 100 zeds, and 500 zeds.

9 How many 3-digit whole numbers can you make in total? From these 4 coins, choose 3 coins and find the total amount of money.

(“zed(s)" is the fictional currency unit.)
|_2—| There is one card for each of the following numbers: |, 2, 3, 0. II|

From these 4 cards, use 3 cards to create 3-digit whole numbers. How @ When you use | zed, write down all the different combinations of
many whole numbers can you make in total? money.
Thousands Hundreds _Tens Ones

100
m E ‘ H H ‘ | —— 50 <5oo —— 100 —— 500

o Complete the table and diagram below when

is in the thousands place.

The amount of moneys — —
Thousands| Hundreds Tens Ones ‘ I Tio‘golio5oo‘i‘éél+ 80 + 500 = 551, ‘
2 | 3 0
i ;‘-) ? g e When you use 50 zed and do not use | zed, write down all the different
combinations of money.
2 3 0 |
5 g ; Z‘i 50 —— 100—— 500 The amount of moneys | 55 4 |00 + 500 = 650

0 How many 3-digit whole numbers can you make in total?

numbers

160 161

0 How many the different combinations of money in total?

Number & Operation

i] Which product is more than 8. Write the letter of the correct math

Entire Grade-6 Revi (1) sentence.
ntire brade-b Review @8x 2 ()| ©8x18  @exiL
l] Calculate the following multiplication problems. (e) 8 + % f) 8 = ITO answer  (c), (d), (e)
2 2 4 7,3 13,32 5] Read the following problems and write a math sentence using the letter .
V7x3 @5x5 Iupxyg @igx] & P 9 *
I} Length of the perimeter of a square. One side is x cm long.
y%xa% y27><% yo,ax% yz%xo‘c Answer x X 4 (cm)
2! Price of 3 notebooks. One notebook costs x zeds*.
) % ¥ % 3 % @ 2 (“zed(s)" is the fictional currency unit.) Answer z X 3 (zeds)
25 | | | Total weight when x g of candy is put in a 200 g box.
9 ﬁor2ﬁ ® 12 9 x @ ?or\7 9 9 9 yisp 9

Answer x + 200 (g9)
& | mofrope costs 30 zeds*. How much does % m of this rope cost? . v

y Calculate the following division problems. R
x5

amp . Complete th
@t @132 @i-4& @u. I o | Sl mi e iy
7 6 " 8 39 | 0 Length | | | (5 m|( | )m| diagrams
| | | | s | o (1 } o and tables.
3ﬁ+lﬁ 327+|? 34+? 30-7+T Math sentence AL
0%+
& % ) %or \% ') %or IL2 @ %Oor \% =5 Answer 5zeds
) 7 o
2 27 13 5 e 14 4 7 1 have a 30 mlong ribbon. | used = of this ribbon. How many m of
i 39 O o'y |9 52y |9 5o ribbon do | have left? . ‘?7 —
3] Calculate the following problems. % of 30mis;  Times | | o (e (1)
7 0 Ly e
3 | 16 5 5 18 2 5 5 30 X == 14 157 x()
Oix(pxh) @pxgxn @Fx(3+<) o " e l6m
3 8 16 12 5 | 7 10 5
& 5 x (T + T) & 5 x (T - ?) & 15 x (T - ﬁ> 8) Thereis 2% kg of strawberry jam. If you divide the jam into bottles
2 5 2 2 | 3 | | that can hold % kg each, how many bottles can you fill?
qux?-‘—WXT yﬁx?_ﬁx? Math sentence (2%)}(5}
| | | S O A - ; - -
o = o] L To| + o] Zoet S T 0 s o e
7 % _ 14 \ANAAAANANANAAANANNS
3 5 | | =X == 0
™ 2 ™ = 2 - ® ol N [ (& )k pnower |4 bottles
162 163
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Entire Grade-6 Review (2)

1) The figure on the right is a point symmetric figure. ‘
Answer the following questions. ‘
\A AN
1) Draw the point of symmetry on the figure. 7‘

2) Draw in the figure the corresponding point B to point A

y Find the area of the following figures.
J Since the diameter is |2 cm, the radius is 6 cm.
Yelh g 6 x 304 = 113.04

sentence

Answer 113.04 cm®

Since the figure is a quarter of a circle.

et (2 x2X3.14) +4=314

sentence

Answer 3.14 cm’
2om _

3 Theillustration below shows a forest. Answer the

following questions. 40m
1) What kind of shape can you use it to find the

area? 80m

ij Fill in the blank with numbers to find
the volume of the triangular prism on the right.

1) The triangle prism is half of a cuboid.
The volume of a cuboid is found by
(Length) X (Width) X (Height),

[ ]~

Volume of the cuboid

2 Find the volume using the area of the base, (Area of the base) X (Height)

[s ]

Area of the base

Ej Triangle DBE is an enlarged drawing of
triangle ABC. Answer the following questions.

1) How many times is it enlarged?

Since side AC is 4 cm and side DE is 6 cm
e Sos

sentence 4

2) Find the length of side BE.
Math
sentence

|5x5=175

@) Find the size of angle C.

éj There is a map of a school that is drawn in ﬁ reduced scale. In the

reduced drawing, the gymnasium has a rectangular shape with a length
that is 10 cm long and a width that is 8 cm long. How many meters is the
actual and width of the hall?

‘2 Find the approximate area. Length :
Math _
et 80 X 40 + 2 = 1600 otnca 10X 500 = 5000 faswer  50m
sentence
Answer 1600 m? Width :
Yeh g 500 = 4000 answer  40m
sentence —_—
164 165
Number & Operation gj Express the following proportions as simple ratios.
Entire Grade-6 Review (3) (a) The ratio of the length of a rectangle 35 cm to its width 2| cm.
Answer 503
lj The table below shows the time of walking and distance you go. . 3
If you walk at a speed of 40 m per minute, let y m be the distance you (b)  Ratio of 180 mL rice to |80 mL water. )
travel in x minutes. Answer the following questions. Answer 56
\Time X (minutes)\ 0 ‘ ! ‘ 2 3 4 ‘ 5 ‘ 6 ‘ ‘ ij Find the number that applies to x.
[Distance y (m) | 0 [ 40 [ 80 | 120 | 160 | 200 | 240 | - |
1) Write the number that fits in the blank in the table below. (@) 8:5=1x:25 Answer =140
2) What is the relationship between time and d(i:§ance ? () £:20=5:4 Answer x =25
Answer Y is proportional to x 55 Y -
@) Express the relationship between 5] Simplify the following ratios.
x and y in terms of a math sentence. (@) 36:28 Answer 907 (b) 420 : 350 Answer 65
Answer y=40x1x
T : A 8:3 : A 3:19
& Draw a graph representing x and y. 100 () 5.6:21 nswer 813 (d) 0.6:38 nswer O - 17
5) How many meters do you walk when (e) % R % Answer 59 G) % . % Answer 9 17
you walk for 30 minutes?
Math sentence 50 y My brother and sister have a coloured paper. The ratio of the number of
y =40 x 30 = 1200 sheets is 5 : 3 accordingly. My brother has 30 sheets. How many sheets
i ?
Answer 1200 m 0 - o & of coloured paper does my sister have?
x (minutes) Mathsentence 5:3=30:x x =18 Answer |8 sheets
y The table below shows the time of driving a car and speed you go. Let
x time be the time it takes you to travel 120 km at a speed of y per hour. 1) We measured the length of the shade of a tree in the school and found
Answer the following questions. it to be 9 m. If you put a stick 0.6 m long, the length of its shade is .5 m.
‘ Time (hours) = ‘ ] ‘ 2 ‘ 3 4 ‘ 5 ‘ 6 ‘ ‘ What is the height of the tree?.
[ Speed (km/hour) y | 120 | 60 | 40 | 30 | 24 | 20 | - | Mathsentence 0.6 1 1.5 = x 1 9 Answer 3.6m
) Write the number that fits in the blank in the table below. 8] The 3,000 zeds given to your family by your father will be divided 3 : 2
‘2! Ifthe value of x doubles or triples, how does the value of y change? between your brother and sister. How many zeds will my brother and
Answer y becomes |/2 or 1/3 as many sister get?
@ What s the relationship between x and y? Q) Find the total ratio. 3+2=5
Answer __ yis proportionaltox 2 How many zeds will my brother get?
&) Express the relationship between x and y in an math sentence? Mathsentence 3:5 = £ 13000 x = 1800 Answer 1800 zeds
Answer 1 X y = 120
5 If the time is 8 hours, what is the speed? @ How many zeds will my sister get?
Mathsentence 8 X y = 120 y = 120 + 8 Answer |5 km/hours Mathsentence 2 : 5 = x : 3000 x = 1200 Answer 1200 zeds
166 167
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Data Utilization

Entire Grade-6 Review (4)

l] The following information is the records of classmates’ weight.

37, 43, 41, 30, 49, 38, 36, 42, 39, 37, 32, 43, 37, 30, 35, 39 (kg)

1) Find the mean of the weight.

Math
sentence

608 +~ 16 = 38

2) Complete frequency table and histogram.

Record of Classmates’ Weight (People)
. Number of 10
Weight (kg) - ‘ ‘
morethan 30 ~ less 35 3
or equal to than
35 ~ 40 8
40 ~ 45 4
45 ~ 50 |
Total 16

0 30 35 40 45 50 55 (kg)

3 Where does the student who is |0th of the lightest belong?

& How much % of the number of students who are in more than or equal
to 40 kg and less than 45 kg? Round the second decimal place.

Since the total number of student is 16,
Math
sentence

4+ 16 x 100 =25

y A boy tosses a coin 3 times. In how many ways does he get heads and
tails?

Consider the case where it gets head first. Complete the table and diagram
below. Let head and tail be H and T, respectively.

Ist 2nd 3rd Ist 2nd 3"_—|d
H H H H
< .
H H T
H T T T 7]
T

How many ways are there in all?
Since there are 4 ways when it gets heads first,

2X4=8

y You are making four-digit passwords using numerals. For each of
the following situations, figure out how many different passwords are
possible.

1) Using each numeral |, 2, 3, and 4 once

Since there are 6 ways when you fix “|” in the thousands place,

4X6=24

2) If you use the numerals 0-9, and if you can use each numerals as
many times as you like.

Since there are 10 ways when you fix a number in the thousands place,

7 X 8X9x9=4536

ij A girl is buying 2 flavors of ice cream from 5 choices: banana,
chocolate, strawberry, vanilla, and walnut. How many combinations of
flavor possible? Let banana, chocolate, strawberry, vanilla, and walnut
beB,C,S,V,and W.

Combinations

B-C, B-S, B-V, B-W, C-S, C-V,
C-W, 8-V, S-W, V-W

The number of cases

168 169
Power up ! AJ Look at the following figures and fill in the table below. [G2~G5]
Diagnostic Review 1 ‘a @ .
1 calculate the following problems. [(D~® : GI~Gé, @~ : G3~G5]
Q) 326+674 @ 613-36 @) 53x46 & 204+6 @ @ ()
8 %+Ix5 @) 6-81+9 (@) 46—(@0—19) @ 17+ (45-6%x7)
Name Right triangle |Isosceles triangle| Pentagon Hexagon Circle
@ 48+23 10 508+7.34 P 7.6-53 12 9.152-8.72 Anawor © &) © ) )
Name Trapezoid Rectangle Square Parallelogram| Rhombus
1000 577 2438 34
e ? 9 d Answer (0] [0) (e) (b) (d)
9 79 L 87 9 35 @ 20 i] Read the lengths of the § on the tape measures below. [G3]
9 7.1 1] 58.14 w 2.3 2 0.432
2] Write the correct numbers in the D [G4~Ge6] A B 30 40 50
| 3_3
08+7.6=| [+0.8 X=X
y D y 2 5 5 D ‘60 70 8 9012m 10 20 30 40 50 60 70 80 90 13m 10
@ (198+84) +16=198+ ([_|+16) & (32x0.25) x4=32x (|_]|x0.25)
. el . 9\ _ 6 Match the same capacities with a line. [G2]
& 9+8+42+8=@+ D=8 @ 10x(12--5)=10x12-10x] .
| _ 8,8 s
y(7+7)><8—2 ><8+D><8 & 5xg—4xg=06 A)XD
‘ IdL IdL
v 7.6 2 -7 3 84 & 4 2
9 | 8
9 42 @ 70 9 “ @ 9 i
IL
3] Answer the following questions. [G4~G5]
1) What is 2 hundred millions, 8 one millions, and 5 ten thousands? 3
2’ How many |1000s are there in 3570007 E
@ Whatis7 0.I'sand 8 0.01's? It ldL
& Howmany 0.0l are there in 2.64? 1) The time is 9:15 now. Write the time points that shows the following
imes. [G2
& Whatis % times 3? times. (2]
1) 30 minutes after 2 3 hours before
‘3‘208050000‘3‘ 357 ‘3‘ 0.78 ‘y‘ 264 ‘5‘ 2 ‘ Itis Itis
170 171
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Power up !

Diagnostic Review 2

1) calculate the following problems. [(D~® : GI~G4, @~ : G3~G5]

J) 3208+4895 (2) 8100—354 3) 326%x418 & 360+45

& 47+7%x9 & 84—36+12 @) 52— (16-5%2) @) 12+ (45— 15+5)
@ 16.6+3.4 10 8.6+2.53 dp 3-0.2 12 25-1.86

@& sl03 @ 7746 @ 136268 | @ 8

i) 110 ] 8l ] 46 8 54

@| 200r200 |10 IRERENETY 28 2 0.64

_J Reuwrite the following math sentences using the properties of operations

and solve. [G5~G6)
B 63+1.75+37 =(63+37)+1.75=10+1.75=11.75
2 025x9x4 =(0.25%x4) X9=1|x9=9
@ 24%x93-73%x24 =(93-7.3)X24=2X24=48

@ (£-3)xu00 =(&xu00)~ (2 x400)=480-300= 180

& 1.02x23 =(1+0.02) x23=(1x23) + (0.02x23) =23+0.46=23.46

@) Answer the following questions. [G5]
1) Which numbers are even numbers?
(a) 26, (b) 43, (c) 187, (d) 6590,

(e) 192837 (@ , (d

2 Write the least common multiple of the numbers in the ( ).
(@ (2,8) () (3,5) (c) (8 6) (d (5 6, 10)

(a) ()

8 ‘(b)‘ 15

24 ‘(d)‘ 30 ‘

@ Write the greatest common factor of the numbers in the ( ).

AJ Two different set squares are used to make the following angles. Find

the size of each marked angle. [G4]
Angle b is

EJ Match solid figures and their name. [G4, G6]

Cuboid H Cube ‘

‘Cylinder ‘ Prism ‘

8] Convert the lengths to specified units. [G2~G3]

Hod oo o4 0
3km:m

b 1500 m = mkm
9 Im750m=cm I25mm—cm-mm
D

Fill in the D with the appropriate numbers. [G3]

1) Units of Weight 2) Units of Capacity

(@ (14, 21) () (16, 32) (c) (18, 24) (d) (12, 16, 18) @ Units of Time
(a) 7 ‘(b)‘ 16 (c) 6 ‘(d)‘ 2 ‘ | day = hours, | hour = minutes, | minute = seconds
172 173
Power up ! y Every position in the space is represented by a list of three numbers.
R . R The position of the pen is 2 width, | length, and 2 height. We express the
Diagnostic Review 3 positionas (2, 1,2) . [G4]
Represent the position of following items.
1 cCalculate the following problems. [G3~G5] ,/ of d
T 9
W 26%8 @ 1.7%x3.6 ) 7.04x52 &) 245%0.34 S | o+ T Sessors
. . . . 2
8.4+17 q.1+26 46.4+145 2.1+0.42
g ® g & F Notebook
& (35+65)x0.110 1.06%x100 +5 QP (45-2)+0.125(2 20+ 10x3.14 o
2 Whatitem is in position (0,3,0)?
¥ 20.8 2 6.12 @ 36608 |@ 8.33
Fill in the with appropriate units of quantities. [G3]
™ 2 |l 35 |@ 32 |@ 5 @ [ wit approp g
1) Length of a classroom.
9 | 0 2| w 20 2 51.4
Amount of canned juice.
y Write the correct numbers in thel:\. [G5] d
@ 9 &) Thickness of a notebook.
N O] T R (1
= =5 = 57= 4=
() (&) (f) © 5 Weight of a tennis ball.
(a) ‘(b)‘ (c) ‘(d)‘ (e)] 10 ‘(f)‘ 100 ‘(g)‘ 4 ‘(h)‘ ‘ 8] There are 72 passengers on a bus with a capacity of 60 per vehicle.
G5-6,
1) What percentage of the capacity is occupied by passengers? t )
3] cChange the following fractions to decimal numbers. [G5] 60 people] 72 people| Math sentence
| ] 72+60=12 1.2x100=120 Answer  |20%
2) What is the smallest ratio between the number of passengers and the
capacity of the vehicle?
Math sentence 72 : 60 = 6:5 Answer 6:5
lJ The table below shows the records of math test are summarized in the dot
plot below. Answer the following questions. (1} Find the mean value [G6]
41
‘2! Find the median value
Ol[0 [©] ]
303\323334353637383?404\424 4 45 46 47 48 49 50 43
174 175
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Power up !

Diagnostic Review 4

_IJ Calculate the quotient to the ones place and find the remainder. [G4~G5]
B 298 +3 & 563 + 14 @ 705+ 136 (& 1.83+ 052

o[ v wzs [o] < wos o] = wzs [o] 5 vom |

2] calculate the following problems. [G3~G6]

Vi+5 @5ry @il @5
97-35 @ x-20 @37 @ixq
OGx1T @iy B3 @igrly
o 7 |@ goif |9 Fosp e T
S x (9o 9 v |9
9 I o %or?% w % @ %

gj Round the following numbers to the nearest thousand. [G4]
Qb 4351 2 97820 (@ 40259 (4 852541 (§) 129834

‘y‘ 4000 ‘y‘ 98000 ‘3‘ 40000 ‘y‘ 853000 ‘5‘ 130000 ‘

ij What are the largest and smallest numbers that can be made when
rounded to the nearest ten thousand. [G4]

Largest Smallest Largest Smallest
J) 630000 | 634999 625000 | 2 9870000 | 9874999 | 9865000

ij 2.4 L of tea will be shared equally among x people. How many L of tea
can each person get? Write a math sentence and calculate when x = 6.

[Ge]
Answer When x = 6, the
24+ x (L) amount of juice is 0.4 L

&) Find the area and volume of the following figures. [G4~G6]
y 4cm

Math sentence

4Xx3=12
sem Answer 12 cm?
Math . . .
y e BX4TD +@x5+2) + (10x3+2)
6cm
/. =16+20+ 15=5]
nswer 51 cm’

3 S & )

10em

g =)
‘A\

M 30 x5 =45 (7 x7x3.14) x 10= 15386

sentence

Math
sentence

Answer 45 cm’® Answer

1538.6 cm®
7) From the following (a)~ (c), choose the one in which y is proportional
to x and the one in which Y is inversely proportional to x.” [G5~6]

(a) Asquare with a perimeter of 40 cm, length x cm and width y cm.
(b) A rectangle with a length of 4 cm and a width of x cm and an area of
2
cm’.
(c) ~ An area of 36 cm” with a length of 2 cm and a rectangle of length 1y cm.

yis proportional to z s (b)

is inversely proportional to zis  (C)
In (c), if the length is 4, what is the width of a rectangle?

Math sentence 36 + 4 = 9 Answer 9 cm

ﬁj There is one card for each of the following numbers: |, 3, 8, 0. [G6]
From these 4 cards, use 3 cards to create 3-digit whole numbers. How
many whole numbers can you make in total? Hundreds  Tens Ones

L]
[=]

How many 3-digit whole numbers can you make in total?
177

*

178

Power up !

Diagnostic Review 5

_IJ Calculate the following problems by converting whole numbers and
decimal numbers to fractions. [G6]
& 3 & 0.3x g+

2 .7
30-6X3 y773
7

2654+ @e5-4x2 @ £-07+% @ ++28x08

3 5.3

7 . 3. = Sq49 L2
@ 542%06 10 T+ 14 @ 0B0TEX T &+ 56

5
2 |
v 5 @ 8 3 T @ |
® ¢ (& goizle §+ |8 5
o e[ fesilel & e 4

y Write the correct decimal numbers from 1) to & and fractions from

@to® . [Go]

e ST TL SO T S S 5
FrEtte e e

¥ 02 ) |4 3 25 & 38
9

-

ol

w‘w

o = o LT | &

QJ 12.5 kg of rice is divided into bags of |.8 kg each. How many bags can
be made and how many kg of rice is left over? [G5]

6 bags can be made
Answer and 1.7 kg of rice is
left over.

Math sentence

25+ 18=6R 1.7

AJ | La kg of sugar is needed to make a 2 % kg cake. How much sugar
is needed to bake a | kg cake? [G6]

Math sentence I
(L2 & 12 %
375737573

5

X =g Answer % kg

wZ;‘O‘!

EJ The following triangles are congruent. Answer the following questions.
[G5]

1) Which is the corresponding vertex to vertex C?
Vertex F

2) Which is the corresponding angle to angle E?
Also, how many degrees is the size?

Angle B Size ‘ 40° ‘
@) Which is the corresponding side to side DF?

Also, how many cm is it?

Side ‘ AC
i] Draw the following figures. [G6]

1) Aline symmetric figure that has
the straight line xY as the line of
symmetry.

‘ Length‘ 3.6cm ‘

2) Apoint symmetric figure that
has the point O as the point of
symmetry.

X

lj There are 42 students in your class and the ratio of boys to girls is 3 : 4.
How many boys and girls are there in the class? [G5~G6]

1) Find the ratio of total number.

Math sentence 3 + 4 = 7 Answer 7
2) How many boys are there in the class ?

Math sentence 3 :7 = x : 42 x=3x%x6 Answer |8 boys
3) How many girls are there in the class?

Math sentence 4 :7 = x: 42 x=4X%X6 Answer 24 girls
8

Choose appropriate kinds of graph with the following situation. [G3~G6]

Data What you present ;'_';s: of
Daily temperature in a city Changes in every hours  |B
Planted area in crops Ratio to the whole (%]
Number of books borrowed by | Frequency of use of the A
classmate library.
Kinds of graphs

A: Bar graph, B: Line graph, C: Pie chart or strip chart, D Histogram
179
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