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same shape as figure @ below?

Al ] Al T 1

| ® ~

B Cl B [ C
A A

L] ®

L] C
1 © ©

B[ TTTTTICIBITTTTTTTTTTTIC

2

o Complete the table below.

Length of sides
(Number of square)

Side AB | Side BC
A 4 6
B 4 12
C 8 6
D 8 12
E 4 6

Each size of angle B is 90°.

If the length of side AB and BC are

the same, these are congruent.

Figure A and E are congruent.
What about Figure A and D?

~ [F&1 2 From the following figures ®, ©, ©, and ® which has the

e

Represent the length of the corresponding sides of Figure A to E

with simplified ratios. Let the corresponding sides of Figure A be |.
Ratio of the lengths

Side AB

Side BC

m OO |m|>

|
2
2
|

2
|
2
|

the length of the side of Figure A?

What about the size of the

[{ corresponding angles?

9 How many times the length of the corresponding side of Figure D is

()
A
ST

2 times

{

o
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N
® 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.

Congruent

S

Enlarged
Reduced /
Gl

- J

Look at the figures below and answer the following questions.

oD
P

m

P=
Ay

®

o Which of the following figures is an enlarged drawing of Figure A? Also,
how many times is it enlarged?

Enlarged drawing How many times

9 Which of the following figures is a reduced drawing of Figure A? Also,
how much is it reduced?

Reduced drawing How much reduced

LZ_I Figure B is a reduced drawing of Figure A. Answer the following questions.

o Represent the length of the corresponding sides of BC to FG with

simplified ratios. D
6:3=
A
9 Find the length of side GH. 4 cm
60° 1"
: , E 70
0 Find the size of angle D. B c
6 cm
F G
3cm

131
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[ Enlarged and Reduced Drawings
|
1 1 2 How to Draw Enlarged Drawings ()
.

< 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.

C"m 1 Draw enlarged triangle DEF which is 2 A
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.

E E

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

132
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7

This is an example using Method 2. You can also draw with Method |

& ®

or 3.

LI_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.

1
w
A i
B RN
B
B L
I
. . . 08 [.6 cm
cw@ﬁm}ﬂgz Draw enlarged triangle DBE which is 2 <°c¢m
times as large as triangle ABC.

2.7 cm

|. Measure the length of side AB,
BC and draw point D and E at twice
the length of side AB, BC.

2. Extend side AB, BC to point D,
E respectively and connect point D
and E.

D

P

C

LZ_I Draw enlarged triangle DBE which is 2 times as large as triangle ABC.

0 12/

2.8 cm

2cm 2cm

[.7 cm

B
|.6 cm

B

C C

2 cm

L?._I Draw enlarged triangle DBE which is |.5 times as large as triangle ABC.

A
4.7cm . . .
2 cm You can enlarge drawings using | point
like point B, and its connected lines. This ﬁ
B T om C reference point is called the centre point. ¢\ /%

133
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[ Enlarged and Reduced Drawings
1 1 3 How to Draw Enlarged Drawings (2)
&

Corresponding
Side AB

7 cm

Corresponding
Side BC

Corresponding
Angle B

45°

0 Draw the enlarged triangle DEF.

6 cm

9 Find the size of the corresponding angle B.
D

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

3.5cm

45°

< [3€rHH 1 When you draw enlarged triangle DEF 2 times as large as
triangle ABC, answer the following questions.

E

F

3cm

I_I_I Draw the enlarged triangle DEF 2 times as large as triangle ABC.

Answer the following questions.
o Find the length of the corresponding sides AB and BC.

Corresponding
Side AB

Corresponding
Side AC

e Find the size of the corresponding angle A.

Corresponding
Angle A

Corresponding
Side BC

A

9 Draw the enlarged triangle DEF.

134
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csmz Draw a 2 times enlarged drawing of the following
quadrilateral. Use point B as a centre point.

2.3cm
|05° You can draw it using the same
- hod when drawi larged ()
29 em method when drawing an enlarge ”U"
triangle. o
75°
3cm

|. 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.
the length of them.

I_Z_I Draw a 2 times enlarged drawing of the following quadrilateral using
the point as a centre point.

0 trapezoid 9 parallelogram
4cm
3cm 3em 3cm
L1209 75°
3cm T Bom
|_3_| Draw a |.5 times enlarged drawing of the following quadrilateral.
o rectangle 9 trapezoid
You can measure the length ﬁ
using a ruler easily. " a
3cm
4cm 2.8cm 2.8cm
65
T
6cm 5cm

135
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cw@;ﬂm};ﬂg 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|2. Connect these points.

and each point. Then, draw point G,

H and J at twice the length.
F R

G/////
[ )

I_I_I 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.

\>
me
O
Mme

136
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< [3&ndls 2 Using point D, draw triangle EFG that is 2 times
quadrilateral ABC.

A Compared to Example |, the point is (i
B c A

outside of the figure. —

{
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.

1/ ’
Ue¢

I_Z_I Using point O as the centre point, draw the following enlarged figures.

o Triangle EFG that is 2 times e Pentagon FGHIJ that is 2 times
larger than triangle ABC. larger than quadrilateral ABCDE.

A
o° B~ \E
A \

C D
B C

|_3_I Using point O as the centre point, draw the following figure 2 times
larger than the enlarged figure.

Oe

ﬂk)

@)
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c*m 1 Draw reduced triangle DEF which is half A
of triangle ABC. Point E, corresponding /
to point B, is already located on the grid [/

B C
paper below.
|. 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.
E F s

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

|_1_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.

< [3E€d5 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 4 Corresponding
Side AB M | sideBC

2cm

138
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e Find the size of the corresponding angle B. A
Corresponding o
Angle B 60
8cm
9 Draw the reduced triangle DBE.
WAL C
4 cm
|. Measure the length from point B|2. Connect point D and E.
and draw points D and E.
A A
D
B E C E
|||||||||||||||||||‘||||||||||||||||||||||||||||‘||||| B C
o I 2 3 4 5
LI_I When you draw a % reduced drawing of triangle ABC, answer the

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

Corresponding
Side AB

Corresponding
Side BC

7 cm

C

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

W JICA_64F _Ag&_P130-147.indd 139
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Enlarged and Reduced Drawings
1 1 6 How to Draw Reduced Drawings (2)

.
A
<~ [3&mya 1 Using point B as a centre point, 3.5 cm
D
draw a % reduced drawing of 7.5¢m
4.3 cm
quadrilateral ABCD. 755
C
8 9 cm

|. 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

BL G c
| I |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||I|||||||||||||||||||||||||| ||||||||||||||
0 | 2 3 4 5 6 7 8 9 10l 1213

I_I_I Using the point as a centre point, draw the following reduced drawings.

| , | ,
o A — reduced drawing 9 A 3 reduced drawing
3.4 cm
7.4 cm 8.4 om
4 cm
50°
—— 75°
9 cm
7.8 cm

< [FEn5 2 Using point O as a centre point, draw a reduced
quadrilaterals that is 2 times as small as the quadrilateral.

[\

B C

140
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|. Draw lines from point O to each|2. Connect these points.
point. Then, take point E, F, G and

H at % of the length.

I_Z_I Using point O as a centre point, draw the following triangles.

o A % reduced drawing G A % reduced drawing

®0

®0

0 A % reduced drawing

e O

141
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[ Enlarged and Reduced Drawings
1 1 = 7 Application of Reduced Drawings (1)

<

~» Instruction Reduced scale.

The figure on the right is a reduced drawing from school to ~ School

a student’s house. The actual distance between the school E
and the house is 300 m. It is shown as 3 cm on the reduced [T~
drawing.

Express the rate of reduction using a fraction. Also express

the rate as a ratio.

Since the actual distance is 300 m and it is shown as 3 cm on

the drawing, m cm House
3 _ | 3
30000 10000
Also, expressing the rate as a ratio, SO O[O [0 LD
3:30000 = | : 10000 Im=100em >

® 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:

A | B C (l) I(l)O 2(|)0 30|0m
70000 | : 10000

Answer the following questions.

w@@ﬁm 1 The figure on the right is a reduced drawing of a park.

sentence

142

< [0

W JICA_64F AE&_P130-147.indd 142 $

o The actual lateral length of the park is 20 m. o cm
Express the rate of reduction using a fraction.
m cm
4cm
5 5 _ |
5 0 0 0 2000 - 400 Flower bed
|
Reduced scale = | 777 X m S
400
6 Find the actual width of the park. | ¥ ¢ !f ‘
vt g0~ xS
T 4 x 400 = 1600 Answer |6 m
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LI_I The figure on the right is a reduced drawing of a field. Answer the
following questions.

6cm
o The actual lateral length of the park is 30 m. oo
Express the rate of reduction using a fraction.

m cm 4 cm Tomato

Maize
 [500] AN

Reduced scale = | VoAl

‘igp =% =

€ Find the actual width of the field.

Math
sentence

Answer

9 The 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.

Length: Width:
Area:
Math
Answer
sentence
LZ_I There is a map of a school that is drawn to ﬁ reduced scale. In the

reduced drawing, the assembly hall has a rectangular shape with a length
that is 6 cm long and a width that is 3.2 cm long. How many meters is the
actual length and width of the hall?

Length:
Math
Answer
sentence
Width:
Math
Answer

sentence

143
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[ Enlarged and Reduced Drawings
1 1 = 8 Application of Reduced Drawings (2)

< 312 A girl walked from point C to B codar
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.

ul 407 €
3 20 m 4ench

Draw a L reduced drawing of the right triangle ABC.

500
Step |
Calculate the length of corresponding Side BC:

20 X —— = 0.04 4 em

500
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.

4 cm

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?

Math 3.2 x 500 = 1600 Answer |6—m

sentence

144
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I_I_I In the figure shown on the right, how
many meters is the actual height of the
tree? Find the answer by drawing a

reduced triangle in ﬁ reduced scale.
Calculate the length of the corresponding o
Side BC: g\

6m

Math

sentence

Answer

I_Z_I Find the actual height of the building shown below.

o Draw a reduced triangle in ﬁ reduced scale.
A Calculate the length of the corresponding Side BC:
5N
B 8m
9 Find the height of the building. B—I
Math
Answer
sentence
When you draw a reduced triangle in ﬁ reduced scale, find the
height of the building.
Do you have any findings =
Math i)
Answer when you change A ° b

sentence - N~
reduced scale?

145
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Review

1 1 Enlarged and Reduced Drawings
=9

I_'I_I Look at the figures below and answer the following questions.

/\

A B

~

~_|
G -
—

o Which of the following figures is congruent to Figure A?

Congruent

9 Which of the following figures is an enlarged drawing of Figure A? Also,

how many times is it enlarged?

Enlarged drawing

0 Which of the following figures is a reduced drawing of Figure A? Also,

how much is it reduced?

Reduced drawing

LZ_I Draw an enlarged triangle DEF 3 times larger than triangle ABC.

Answer the following questions.
o Find the length of the corresponding sides AB and BC.

Corresponding
Side AB

9 Find the size of the corresponding angle A.

Corresponding
Angle A

146
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Corresponding
Side AC

o

How many times

How much reduced

13 cm

A 25

7 cm
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|_3_I Answer about a

12

——

reduced scale.

|
2000
Using the scale, how many m is the actual length of 4 cm and 6.5 cm?

In the case of 4 cm:
Math

Answer
sentence
In the case of 6.5 cm:
Math
—_— Answer

sentence

60 m are represented by how many cm using the scale?

Math
sentence

Answer

|_4_I The figure on the right is a reduced drawing of a swimming pool.

Answer the following questions.

o The actual lateral length of the pool is 30 m.
Express the rate of reduction using a fraction.

5cm

m cm

3cm

Reduced scale =

€@ Find the actual width of the field.

Math

sentence

Answer

0 The size of a maize field is 4 cm in length and 1.5 cm in width.

Find the actual size of the maize field. Also find the area of the field.

Length: Width:
Area:
Math

Answer

sentence
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