Bridge Programme P6 to S1 (Bilingual version) Junior Secondary Mathematics in Action

Arithmetic Operations EffEE

A. Four Basic Arithmetic Operations PORIZEE

Operation Expression Word Phrase Result
L F NFRE ER
Addition 445 Add 5 to 4 (or 4 plus 5) The sumis 9.
JI[IVZS 4 ik 5 FTSEIFLE 9 -
Subtraction 9_7 Subtract 7 from 9 (or 9 minus 7) The difference is 2.
B2 7t 9 WAL 7 Frfgiz=gE 2 -
Multiplication 6x5 Multiply 6 by 5 (or 6 times 5) The product is 30.
EOFS 6 Ll 5 FTiSHIREE 30 °
Division 18- 6 Divide 18 by 6 The quotient is 3.
E7S ' 18 BRLL 6 PSR E 3

The following are some rules in performing mixed operation.
PUR B—Sefef iR o e T AR AR] -

f 1. If an expression contains brackets, perform the operations inside the brackets first. \
EEAEETES - R IRESINEE -
2. (a) If an expression invovles addition and subtraction only (or multiplication and
division only), perform the operation from left to right.
EREAABRALENEGE (B RSENRE) - QB AR AT HER -
(b) Otherwise, perform multiplcation and division before addition and subtaction.

k R I TIRAMPRANER > MR FETIDANRVARER - /

€ Example 1

Find the value of each of the following expressions.

KTHEHEAAE -
(@) 16+24-32

() 16+24—32=40-32
=8

(b) 9x2+24+4=18+6
-2

(b) 9x2+24+4

<« Perform the operations from left to right.

HEZAEE -

4 Perform the multiplication and the division first.

TR B ARIFRAE R -
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€ Example 2
Write the following word phrases as arithmetic expressions, and calculate the answers.
YIS SR EE R atEAER -
(@) Multiply 6 by the sum of 2 and 3.
6 2Ll 2 B1 3 HYAD -
(b) Subtract 18 from 42, and then divde the difference by 4.
7€ 18 s 42 > WAEFTSHYZE BREL 4 -

(@) 6x(2+3)=6x5 <« Perform the operation inside the brackets first.
=30 et ERESRNAYER -

(b) (42-18)+4=24+4
=6

@ Example 3
52 books are packed evenly into 6 plastic boxes. How many books are there in each plastic box?
How many books are left?

8 52 ARENRUE 6 (EEFE - FEBHEAZ/ VAT P BRI/ VAE?

I

8 < quotient 8 «
divisor » 6 )52 <« dividend <« Shortdivision BB > 6 )52 < Wi
48 48
4 < remainder 4 < BREY
52+6=28...4 0 52+6=8..4
There are 8 books in each plastic box, and S HEBRE 8 AF BRI 4AE-
4 books are left.
Note:  The symbol ‘*."” means ‘because’, while the symbol °.".” means ‘therefore’.

fEIR T AUEEE Tl o TREER T AVEREE TARE, -

L - The remainder must be less than the divisor.
BREUNE /N BREL -
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B. Multiples and Factors fZEFIRE

Mathematical term Example

L Srh e Bl
Multiple (i) 6,12,18,24, - are multiples of 6.
B8 (i) 8,16, 24,32, - are multiples of 8.
Common multiple 24,48, 72, - are common multiples of 6 and 8.
ANEL
Least Common Multiple (L.C.M.) 24 is the L.C.M. of 6 and 8.
g/NVAEE (L.CM.)
Factor (1) 1,2, 4 and 8 are the factors of 8.
R (i) 1,2, 3,4,6and 12 are the factors of 12.
Common factor 1, 2 and 4 are the common factors of 8 and 12.
ANREL
Highest Common Factor (H.C.F.) 4 is the H.C.F. of 8 and 12.
AR AN

€ Example 5
Write down the first four multiples of 12 and 16, and find the L.C.M. of the two numbers.
FHLH 12 M1 16 AV E POEE R - RIS W (B Sy e VA (B -
First four multiples of 12: 12, 24, 36 and 48 12 BB VO - 12> 24 > 36 0 48
First four multiples of 16: 16, 32, 48 and 64 16 HUEPU{EMESE - 16 > 32> 48 > 64
L.C.M. of 12 and 16 = 48 oo 12 16 YR/ INVAREE =48

€ Example 6
Write down the factors of 20, 45 and 50, and find the H.C.F. of the three numbers.

B9 20 ~ 45 M1 50 HYNEY - WoKiE = (EEHYE AN NE -

Solution

Factors of 20: 1,2,4,5,10and 20 «(20=1x20 20 FYR# : 1°2°4-5-10>° 20

Factors of 45: 1, 3,5, 9, 15 and 45 g 45 1Y% : 1-3°5°9°15 45

Factors of 50: 1, 2, 5, 10, 25 and 50 50 AYRE: 1>2>5>10° 2550
H.C.F. of 20, 45and 50 =5 s 20~ 45 F150 R R ARE =5
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€. Example 7
A box of candies can be evenly divided among either 6 or 8 kids. What is the minimum number of

candies in the box?

MR —= > AHE04 6 B8 HvINZ - MaT /ARSI ?

Multiples of 6: 6, 12, 18, 24, ... 6 FUMZHE 612> 18° 24 ...

Multiples of 8: 8, 16, 24, ... 8 HUfZHL 81624 ...
L.C.M. of 6 and 8 = 24 oo 6 1 8 HURyINVAEEL =24
The minimum number of candies in the s RPEVAEER 24 i -
box is 24.

| 6 Knowing More

Prime Factors ' %l

Consider the factors of 12. The factors are 1, 2, 3, 4, 6 and 12. Among these factors, 2 and 3

are prime numbers. Therefore, 2 and 3 are called prime factors of 6.

FhE 12 YRS - 12 fVRECE 122232426 f1 12-2 1 3 BA2EH > & 12 YA
8 e

I - 2 A1 3 TRy 12 AVENE -

Every composite number can be expressed as products of prime factors.

FHEE BT T 5 R E A BOE S -

For example, 90 can be expressed as product of prime factors as follow:

B4 > 90 EERE RErEIEAT ¢ Short divisionis )99
useful to find all 3)45
90=2x3%x3x%x5 <« the prime factors 315
of a number. )—5
>
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>>p-

Index Notation 35 #c3s ¥kiz
For simplicity, we can write the expression 3 x 3 x 3 x 3 as 3%, read as ‘3 to the power 4°. This kind

of expression is called index notation.

R HRER > B 3x 3% 3% 3 WIEEk 3 (F "3 /Y 4 W5, - BREREARE AIEEECEE -

Junior Secondary Mathematics in Action

Index notation
Expression TERECEUL
=X Expressed as Read as
EIE=1577 ERIE
the square of 3 3 R
3x3 32 a . ¥
or 3 to the power 2 2 32X
the cube of 3 3 WyIrJy
3x3x3 38 .
or 3to the power 3 2 33T
the 4th power of 3
3x3x3x3 34 P 31 4 X5
or 3tothe power 4
the 5th power of 3
3x3x3x3x3 3 P 315 &I
or 3tothe power5

In 34, 3 is called the base and 4 is called the index or exponent.
£ 3' 7> 3 TRBE 4 TREiSE -
— index/exponent (}5%%)

3x3x3x3=3"

X pase (E5)

Similarly, 2 x 3 x 3 x 5 can be written as 2 x 32 x 5 in index notation.

[EIEI > FIFHERECHUEL - 2x3x3 x5 AJFIE 2x 32 x5 -

¢y, Key Terms / Phrases

addition Ik
subtraction  JE%A
multiplication 3&}%
division FRiA&
plus il
minus I
times ES
divide F
sum il

difference
product
quotient
dividend
divisor
remainder
multiple

common multiple

least common multiple /N AEEL

7=
f&
]
HefR
PREL
BREL
{fE2

N fE

OeATE:

Pronunciation

factor RE
common factor AN
highest common factor & KA R%L
) prime number '
composite number B
prime factor H R
index notation fEHGECEUE
] base J&&
index / exponent Gt
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E Useful Sentences

Junior Secondary Mathematics in Action

What is the product of 5 and 3?

5 f1 3 ;ERE%/D?

Divide 6 by 3, and then subtract 1 from the guotient.

2 6 [RDL 3 ZMRIEPTS AR 1o

Is 1485 divisible by 3?

1485 w]f 3 FEFRIG ?

My brother’s age is twice my age.

EFEFA Rl BRA L -

The sum of two consecutive numbers is 29.

WA {EZLERHTRIZE 29 -

The square of 8 is 64.

8 I Jif 64 -

Evaluate the following expressions.

HE TS -

Exercise 1

Write the following word phrases as arithmetic expressions, and calculate the answers. (1 —9)

1. Add seventy to twelve.

2. Subtract one hundred and six from two thousand.
3. 97 minus 48 plus 23.

4. 30 times 5 minus 38.

5. Multiply the sum of 12 and 4 by 8.

6. Divide the sum of 35 and 17 by 13.

7. Subtract 14 from 30 and then add 20 to the result.

8. Add the product of 16 and 4 to the quotient of 28 divided by 4.

9. The difference between 50 and the quotient of 45 divided by 9.

Evaluate the following expressions. (10 — 17)

10. 67+22-79

12. 5+144x23

14, 15x33-636+2
16.  (38+46)— (24 + 19)

11.

13.

15.

17.

25x14+5
342 -26 x 7
(42-18)+2x3
(128+64+8)+4
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Determine whether the following are true or false. (18 — 21)

18.

19.

20.

21.

22.

23.

The divisor in the expression 54 + 9 is 54.
The product of two even numbers is an odd number.
50 is a multiple of 50.

33 is a factor of 132.

Find the L.C.M. of the following sets of numbers.
(@ 7,8 (b) 18,24
(c) 30,50 (d) 15, 20,40

Find the H.C.F. of the following sets of numbers.
(@) 24,30 (b) 20, 36
(c) 27,54 (d) 12,18, 60

Solve the following problems. (24 — 27)
Find the sum of two consecutive numbers if the smaller one is 43.

24.

25.

26.

27.

Junior Secondary Mathematics in Action

True False

A dozen pack of noodles costs $36. Tony buys 5 packs of them. How

much should he pay?

Soya milk costs $8 per litre. If Peter has $100 and wants to buy 17 litres

soya milk, how much more money does he need?

3 bags of rice weigh 15 kg in total. 2 bottles of cooking oil weigh 6 kg in
total. How much heavier is a bag of rice than a bottles of cooking 0il?

Solve the following problems. Show your working steps clearly. (28 — 31)
28. Candies cost $84 per 6 kg. Apple juice costs $8 per pack. Find the cost for 4 kg candies and 12 packs

of apple juice.

determine #IE7  even number {887 odd number Z&{ consecutive numbers E&EZ dozen —3T litre AF
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29. 1 orange costs $4 and 1 watermelon costs $48. Martha pays $200 for 6 oranges and 2 watermelons.

How much change should she get?

30. 80 toy cars and 64 teddy bears are shared evenly among some children.
Each child gets the same numbers of toy cars and teddy bears as the
others. What is the maximum number of children?

31. Inaferry pier, ferries set off for islands A, B and C every 25, 45 and
75 minutes respectively. At 10:00 a.m., ferries set off from the pier for
all the three islands. When will they set off again at the same time if the
ferry services end at 11:00 p.m. every day? List all the possible cases.

change KMEMZEE  maximum A  setoff B list JIH  possible TTAERY
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Decimals and Fractions /NE{F1478

A. Conversion between Decimals and Fractions /NEEISTEEI AL

16.295 is a decimal, which can be read as sixteen point two nine five.
16.295 2 —{E/N - BEME-F/NEE LT -

units tenths
{Efiz l l 453
tens hundredths
iz v y [ERaxing

decimal point

/INEERE

T

Fractions can be classified into following three types:

var GV

thousandths

Proper fraction

H®

Improper fraction

(Ea)

Mixed fraction

gy

The numerator is smaller than
the denominator.

The numerator is greater than
or equal to the denominator.

An improper fraction which is
written as a sum of a natural
number and a proper fraction.

TN Bk T RINEEE R B
R B E R H B
ZFEgE =
integral part _¢
numerator BBy
(/jsnminator — 5 4 fractional part 3
PaNSS TTEE Y

Read as : three-fifths /
three over five

EfE AZ=

Read as : seven quarters /
seven over four

safE s Wozt

Read as : six and two-thirds /
six and two over three

A

S -

7

eg. =1

3

4

Improper fractions can be converted into mixed fractions and vice versa.

BB bR 8 KZIRAR
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€ Example 1
Convert 0.45 into a fraction.

U 0.45 (bRl 728 -

9
0.45 = ﬁ
16020
9
= E <« Reduce the fraction to its simplest form.

= #ITEIY o B BALREEE R

€ Example 2

3 7 . )
Convert 5 and >5 into decimals.

B2 R = (bR -

25
Method 1: Expand the fractions Method 2: Use division
Tk TR B MIHBRE
3_3x2 3_ 3.5 0.6
5 5x2 5 5]3.0
6 - 06 4| 30
10
=0.6
7 7x4
25 25x4
8
100
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@ Example 3

Junior Secondary Mathematics in Action

Arrange the following numbers in descending order.

ERPUIRSS CiRERNEVINE I

11, 1§, 1.125
4 8

Solution

Method 1: Convert the numbers into fractions
JiE— RS E b B
1 1x2 2

1= =1 =12
4 T4x2 8

1.125 =l£ =1l

1000 8

1§>1g>ll
8 8

<« Compare the numerators.
ELER 7 FHIME

1§ >11 >1.125
8 4

Method 2: Convert the numbers into decimals
AT BB R INEL

1l =1+E =1+0.25=1.25
4 4

1§ :1+§ =1+0.375=1.375
8 8
1.375>1.25>1.125

1§ > 1l >1.125
8 4

B. Basic Operations of Decimals and Fractions /NEFIs By EE

The following table shows some basic arithmetic operations of decimals.

NERATR R SE R NBUE R -

Addition f[i% Subtraction J{E
e.g. 2.08+3.42 2.08 e.g. 5.4-2.25 5.40
=55 + 342 —3.15 - 225
- 5.50 = 3.15
Multiplication 3£ Division A
= 27.608 x 34 = (3.5x10) + (0.4x10) 4)35.00
24 360 _35:4 32
T B i
27.608 =0./9 =5
20
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€ Example 4

Evaluate 2.5x3.6+1.5.

= 25x3.6+15 o 25
x 3.6
solution 750
+ 1,50
25%x3.6+1.5=9+15 < 9.00

=(9%x10)+(1.5x10) <« Multiply both the divisor and the dividend by 10 so that the divisor
-90-+15 becomes a whole number.

6 TEERBONIHERE FRe SR Ll 10 - FEEREGEREREL -

The following table shows some basic arithmetic operations of fractions.
IR Ry — LAY ROE R -

Addition fiIvE Subtraction &£
eg. 1, 1_2 1 eg. 32_o,1_36 5,1
3 6 6 6 5 15 15 15
_3 _15
6 15
_1 I
2 3
Multiplication 3% Division &%
11 %0 1 5 2 5 4!
€0 3=x—=—x— 0 —+—=—x—
3715 315, 2779 27 2
_2 _>
S L

If the multiplication and division of fractions involve mixed fractions, we
should first change the mixed fractions into improper fractions.

& T B RERMBRIA T BT 8 Bt By bR 8-
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@ Example 5

1 3 5
2= +3—+—.
Evaluate 2 + 2756
st 2243342
4 4 6
21+3§;§_2l+EX§ 3 . . 3 _—
4 "4 6 4 4% <« Express 3Z as an improper fraction. 2 3Z BT E -
1 9
= ZZ + E <« Perform multiplication and division before addition and subtraction.
1 1 SRR » PRI ©
4
1
= ZZ + 42 <« Express the fractions in a common denominator.
3 w5y BB AEE SRR -
=6=
_4

& Example 6

Harry bought a % kg chocolate cake and ate % of it. Find the weight of the remaining chocolate

cake.
BEIET—(HE ko 0SSR ERERN 2 o RETIT R ERER -
Solution

Weight of the remaining chocolate cake

B NI R I EREE R

3 3
_2]1-2]«
4X( 5) :

2
=k
><5 g
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@ Example 7
The selling price of a pen is $6.3 and the selling price of a pencil is $3.7. What is the total selling

. 1 .
price of half a dozen pens and 15 dozen pencils?

St FE st i N St 1 st FE
IR TEAVER R $6.3 0 —AUnRAVERS $3.7 - BT TEN 1o STEAvEER
%7
Solution
Total selling price  44E(g

=$(6.3x12x%+3.7 lexl%j

=$(6.3><6+3.7 lex%j

=$(6.3x6+3.7x16)
=$(37.8+59.2)
597

Knowing More

Recurring Decimals #3%-| #&

In a decimal, if a digit or a pattern of digits after the decimal point repeats continuously, the decimal is called
a recurring decimal. For example: 0.555...,0.409 09 ..., 0.629 629... are recurring decimals.
NI N R B U B AR - A — (BB s AN Bt R T - S (N R B ER
/NE o 5140 ¢ 0.555... ~ 0.409 09 ... ~ 0.629 629... HBEMEER/ N -

In a recurring decimal, the repeated part is called the recurring period. It is indicated by the recurring point(s).
FEAEER/ NP > ANETER AR A [EI R0 0 1 R IR E - PR & TG TR -

For example:
17 Recurring point(s) EE=EL H_*
0555 555...=0.5 0.409 090...=0.409 0.629 629...

A

Recurring period {EERE]

We can use recurring decimals to represent fractions as follows:
FedM =] A FITEER/ NBOIRE R o 8 > 20 NRR

1 _0333.-03 8 _07272..=0.72, 1 .407 407..=0.407
3 11 27
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i

¢, Key Terms / Phrases Pronunciation
decimal /INE thousandths ToriL mixed fraction LETaN )
decimal point /)N BE fraction pak i divisor [FR44

units iz numerator 5T dividend HEbREL

tens iz denominator ik descending order  FHARZE/NIEF
tenths R RANITA proper fraction — EL53# ascending order  F/NE KHEF]
hundredths I=Paxine improper fraction {E77%1 recurring decimals {EER/NEL

E Useful Sentences

What fraction of the time is spent on studying? | fE{FE2E FAVISE (G2 > 26 2

. 7 . 1 1 7
What fraction of i E? > = s 2%y 2 46 9

Convert the following mixed fraction into an . o s
improper fraction. LN B R

4.085 is read as three point zero seven five. 4.085 FE{EVUBLE )\ F -

Which digit in 35.62 is in hundredths place? £ 35.62 E{EEF > W—EETFREE S ?

Exercise 2

1. Consider the number 65.013. Determine whether each of the following is true for the number.

Puta ‘v or a ‘x’ in each of the boxes.

(@) ‘1’ isin the hundredths place. I:' (b) ‘1’ in the number represents 10. I:'

(c) ‘6’ in the number represents 60 000. I:' (d) ‘0’ is in the tenths place.

) . 13
e) ‘5’ in the number represents 50. f) Itisequalto 65—.
(e) p ] ® q T

2. Reduce the following fractions into their simplest forms.

24 120 126
g by ==Y 1<%
@2 = @ =

[]
[]
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3. Convert the following decimals into fractions.
(a) 0.55 (b) 3.75 (c) 15.625

4. Convert the following fractions into decimals.

98 1 27
(a)ﬁ I (o)) 35 _ (© =

5. Compare the values of each of the following pairs of fractions. Put a “>’ or ‘<’ in each of the boxes.

4 6 11 14 5 7
@53 ® 5 5n © mlUg

6. Arrange each of the following sets of numbers in ascending order.
(a) 6.7,8.03,0.969, 10.34
(b) 3.6, 3.06, 36, 30.6

7. Arrange each of the following sets of numbers in descending order.
2 5 7 1
(@)

i)

3

127 2

6
) 05 L, 11 115 11 012
8 16 a

Evaluate the following. (8 — 19)

8. 54-32+26 9. 19.8+0.33
10. 12.6+0.7-2.25x4 11. (6.6x0.3—-1.5)x4
12, 1,5 7 13, 7.6 10
30 6 10 30 7 12
19 1 2 11
14, 1=—=:32+1= 15. |3——|+2—
157327 ( 5) 35
2 (11 5) 5
16. 1+11—l><g 17. =x| =—=|[+=
10 2 6 3 3 \12 6 8
3 7 1
18. 25+3= . 19. 0.25x|2—— |+1=—
25+3"x(2+0.75) ( 12j T

ascending order ER/NZE AHEF
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Find the result of each of the following. (20 — 22)

20. 6.5 L orange juice is divided into 26 cups equally. How much orange juice
is there in each cup in L?

21. Wendy is 35 years old and Jacky is 15 years old. What fraction of Wendy’s
age is Jacky’s age?

22. A bag of coconuts weighs 10.5 kg. If we sell 5 bags of coconuts for $756,
how much does one kilogram of coconuts cost?

Solve the following problems. Show your working steps clearly. (23 — 26)
23. Each box of apples costs $35.8. It costs $4.3 more than each box of oranges. Nelson pays $250 for

5 boxes of oranges. How much change should he get?

24. A bag of peanuts weighing 2% kg costs $30. Mary buys a bag of peanuts that weighs 4% kg.

How much should she pay?

coconut 1+
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25. Red roses cost $50.4 per dozen, yellow roses cost $81.6 per dozen.

How much do 5 red roses and 8 yellow roses cost? v

.—‘“‘!‘\. ,d y
>

26. Linda uses % of a bag of flour to make some bread and % of the

rest of it to make some biscuits. What fraction of the flour is left?
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. . »
Approximations ¥T{LME

A. Unit Conversion EafiriEiia

The following table shows some common unit conversion.

NRATR R R A B A

Quantity & Example i+
1 minute (min) =60 seconds (s) 1 47¢E =60 b
Time 1 hour (h) = 60 minutes (min) 1 /Ni% =60 5748
T
1 day = 24 hours (h) 1 H =24 /NHF
Weight 1 g =1000 mg 1 v =1000 Z 7
HE 1 kg = 1000 g 1 A7 =1000 5%
1cm =10 mm 1 Bk =10 =K
Length 1 m=100cm 1 >k =100 JE
BE .
1 km = 1000 m 1 AEH =1000 >k
1mL=1cm? 1 ZFF =1 1L HEXK
- T = =
Capacity | tL=to00mt o 1AgR=1000 A
e 1L =1000 cm?® 1 AFF =1000 3775/EK
1 m®=1000 L 1 37752k =1000 AFf
Example 1

Express 60 cm in the following units.

LA TPIZEAIFR R 60 cm °

(@ mm

(b) m

Solution

(@ 60 cm (b) 60cm
=60 10 n —ﬂm
=600 mm 100
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Example 2
Express 75 min in the following units.

LA MY AR R 75 min -

(@ s
(b) h
Solution
(@ 75 min (b) 75 min
~75¢ 60 B,
-4500 60
~1.25h

B. Approximate Value #{LH{E

Mathematical term Example
BEas EN
Exact value 7.56 is the exact value of 2.1 x 3.6.
FLRE(E 2.1 x 3.6 HYEMEEZ 7.56 -
Approximate value 7.6 is an approximate value of 7.56.
AME 7.6 & 7.56 (Y—{EHT{AE

Rounding off is a method of finding an approximate value.
PO i ATA BT (DB R —FE 57k -

Take 17 825.364 as an example. It can be rounded off as follows:

DL 17 825.364 Fyfill » T AT A DR 2L AERUS PA T RYAT{UE -

Approximate value Degree of accuracy
FUE RERERE
20000 correct to the nearest ten thousand
AERE 2 i PR A AL

18 000 correct to the nearest thousand
AR B e PR 0 T

17 800 correct to the nearest hundred
AERE 2 i PR i
correct to the nearest ten

17 830 s R
AR B e PR A i
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Approximate value Degree of accuracy
FME RS
correct to the nearest one
17 825

e 22 B PEAT A (B A1

correct to the nearest tenth or correct to 1 decimal place

HENE B AEITHY oI B0 HEREE — L/ NEL

correct to the nearest hundredth or correct to 2 decimal places

AENE ERPEITHY T o3I B B i/ NE

17 825.4

17 825.36

% Example 3
(a) Round off 98 467 to the nearest thousand.

& 98 467 fa A FEEAEATHITL - <« TREA L FRMUBTA -
(b) Round off 4.29 to 1 decimal place.

4,98 & AZE—N1L/NEY -

(@ 98 467_98 000 (correct to utheen
(EREZ BN TAI)

(b) 4.98= 5.0 (correct to 1 decimal place)
(EEEZ—M/NE)

% Example 4

(a) Round off 46.95 kg to the nearest kg.

1 46.95 kg & A BEFFITHY kg ©
(b) Round off 46.95 kg to the nearest 0.1 kg.

8 46.95 kg & AEAFEITAY 0.1 kg -

(@ 46.95kg 47 kg (correct t9g
(EHfE B FEITHY k)

(b) 46.95 kg =47.0 kg (correct to the nearest 0.1 kg)
(ERE R ERETHY 0.1 kg)
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% Example 5

Express the following fractions in decimals and round off your results to 2 decimal places.

NI BUER NS R ZE RS AR /N -

1 7
(@ 5 (b) 3
1

a) —=0.0625
@) 16

=0.06 (correct to 2 decimal places)

(EEZ_NED

!
b) —=0.875
® 3

=0.88 (correct to 2 decimal places)

(EEZ_WNE

C. Solving Problems by Approximations F|FHIT{UEfERER &

When handling problems involving numbers in daily life, we may use approximate values to do
calculations to get a result close to the exact value.

FEHEAET > B B A R o ST U AT EUE S e B E AR -

For example, if we have $45 and each piece of cake costs $4.8, about how many
pieces of cake can we buy?

piran - ERAE 845 > MEFERVEE R $4.8 > HMRYAEEE 2/ DIRERIE ?

. . . .45
Firstly, we can round off the cost of a piece of cake to the nearest dollar, i.e. $5. Then, by computing 5
: L - .45
we get 9. Therefore, we can buy about 9 pieces of cake. This is simpler than finding the exact value (l.e. E)
. . - o e o s 304 .
B WM EAERIVEER A ZEEanT B $6 - 8% » 5t HE T S 9 - At - K

FUTSTREEL O (REEE o FERESFRb R U R (Eﬂ 2—58] e -
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% Example 6

There are 596 students joining the school picnic. If one coach can carry 40 students, estimate the
number of coaches required to carry all the students

CRIFEACIHA 596 B AESINEFRIT - =i o - rT 3, 40 224 (HEHFE e
BEA RV LHE -
There are about 600 students joining the school picnic. REE 600 SLEEAE SRR T -
". The required number of coaches o FTERENIREE S E
600 « The symbol ‘~’ means 600 < [P T~ B
40 ‘approximately equal to’. 40 TREVER
% Example 7

Calvin walks 49 minutes from one end of a sidewalk to the other end. If he walks about 81.5 m in
one minute, estimate the length of the sidewalk in km.

{EFRFELIT ABSHY— w17 49 885 —Um o Gl —r#E a2 1T 81.5 m » (HEREZEAT
NBEHIRE » BZELL km Ry BEAIL -

Length of the sidewalk
BT NS IR
=49x81.5m
~50x80 m

=4000 m

4000

1000
=4 km

¢4 Key Terms / Phrases

Pronunciation

unit conversion  EE{iriEHA rounding off VU A0E estimate {HE
exact value I=RiH(E correct to BAE | EEE
approximate value #T{l{E degree of accuracy EREE
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E Useful Sentences

Round off the following numbers to 1 decimal place. | & N7l %k A £ —A1/ N -
Estimate the average number of students in a school. | {i BRI ER AV EIgE2 4 A -

Estimate how many books Harry can buy. HEEATE S/ DARE -
Estimate whether Amy can afford to buy 12 dresses. | (i B EEGHEE 12 KEET -
The symbol ‘=’ means approximately equal to. R T~ ) TR REIER -
Exercise 3

1. Complete the following unit conversions.

(@ 100 min= S (b) 5h= min
(c) 1800s= h (d) 1200g= kg
(e) 0.85L = mL (f) 6L= cm?®
(9) 3.5m3= L (h) 150 m= cm
(i) 10m= mm () 05km= cm

2. In each of the following, determine whether the underlined number is an exact value or an

approximate value. Put a ‘v”* in the appropriate box.

Exact value Approximate value
(a) 5 kg equals 5000 g. D D
(b) Number of passengers of the train is around 900. D D
(c) The price of a shirt is $58. D D
(d) There are about 1200 students in the school. D D

3. Round off the following numbers to the required degree of accuracy.

Number 8637 742 218 37 425 99 999
Correct to the nearest ten thousand
Correct to the nearest thousand
Correct to the nearest hundred
Correct to the nearest ten

passenger EXE
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4.

10.

Round off the following numbers to the required degree of accuracy.
3.4637 0.3389 6.406 92 0.9999

|
|
|
|
Correct to3 decimal places |

Round off the following fractions to the nearest one.

2 3z 12 8— =
3 8

(2) Round off 7.45 m to the nearest m.

(b) Round off 496 mL to the nearest 10 mL.
(c) Round off $163.89 to the nearest $0.1.
(d) Round off 7649 g to the nearest kg.

Round off each of the numbers in the following expressions to the nearest one first, and then find the
approximate values of the expressions.
(a) 3.2+2.7 (b) 15.17-9.85

(c) 7.06x3.9 (d) 19.8+10.4

Round off each of the numbers in the following expressions to the nearest hundred first, and then
find the approximate values of the expressions.
(a) 2283-1098 (b) 113+202-97

(c) 189x101 (d) 999+218

6 pieces of toys cost $117. Estimate the cost of one piece of toy.

A box weighs 59.7 kg. Estimate the total weight of 3 boxes.
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Solve the following problems. Show your working steps clearly. (11 — 15)
11. If Raymond can type 38 English words in one minute, estimate the number of words that can be
typed in two hours.

12. In atheatre, there are 89 seats in each row. If there are 71 rows in the theatre, about how many
seats are there in the theatre?

13. A major shopping centre has approximately 49 780 visitors per day. Estimate the total number
of visitors per month.
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14. Polly has $1605 as savings. If she spends $80 every day, estimate the number of days needed for
her to use up the savings.

15. The costs of photo frames A, B and C are $40.2, $69.6 and $109.7 respectively. Estimate the total
cost of 2 pieces of A, 3 pieces of B and 1 piece of C.
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Junior Secondary Mathematics in Action

Basic Algebra and Simple Equations

ERERBEER TR

A. Introduction to Algebra $35%{CE;

Divide c by 6

c frLL 6

Mathematical term Meaning Example
B B B¥
A symbol representing a value. We often
Algebraic symbol use English letters as algebraic symbols.
REGTSE | REBENRTY: - T e
TR Ry RER% -
i . An expression that contains one or more
Algebraic expression _ 3X ..,
S algebraic symbols. \ 7y — 5, - 8a
B E—(EE L BRI RYEE -
Word phrase Algebraic expression
SR RE
Add2toa a jik 2 a+2
The sum of xand b x Bl b FYFI X+b
Subtract u from w e w EZE u w—u
) 3a
3timesa 3 kL a (3a represents 3 x a.)
The product of xand 2y  x £ 2y HYFE 2Xy
c
6

(% represents c + 6.}

One-fourth of mminus 2 7% m BYPUSr 22— 2 %—2
The square of t t BVEH t2
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@ Example 1
Represent the following word phrases by algebraic expressions.
MAEATR T AT -
(a) Add 3 to the product of y and 4.
oy BAmRENE 3-
(b) Divide the square of ¢ by 5 and then add 4 to the result.
¢ AP PABREL 5 1& - EPTISRVEERINE 4 -

(@) The required algebraic expression
AR AR
=yx4+3
=4y+3 « dyrepresentsy x 4. 4y FoR yx 4

(b) The required algebraic expression

FoRAY A
_ ¢ 2 ¢ g2
=—+4 < T representsc +5. = PR 2+5e

@ Example 2
There are 5 bags of chocolates in a box and each bag of chocolates weighs x g.
FETWAE 5 8w FEITRIIE xg -
(@) What is the total weight of 5 bags of chocolates?
[ 5 EI R INEEERES D ?
(b) The box of chocolates are shared among 9 students evenly and no chocolates are left. What is
the weight of chocolates does each student get?

RIEZ I 1ot 9 REE > HiRAFRerrse ) - e L o Giry I8y
HEEZ/DV?

(a) Total weight of 5 bags of chocolates
5 AT IHER
=5xX(¢
=5X¢
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(b) Weight of chocolates that each student gets
B4 A RIS I EE
=5x+9¢

oX

:Eg

B. Simple Equations f§5 52

An equality that contains an unknown is called an equation. For example, X+2=25 is an equation
with an unknown x.

EERMENEXTE AR - Bl > x+2=5 B—l&ARNE x (9HE -

@& Example 3
Solve x-5=13.
fi#z x-5=13 -
Solution

Xx—-5=13

X—-5+5=13+5 <« Add 5 to both sides of the equation.
x =18 JIRER A AW T EIFANLE 5 -

@ Example 4

Solve 3y+6.5=9.8.
fiZ 3y+6.5=9.8 o

V‘I 1‘[ ijt
3y+6.5=9.8
3y+6.5-6.5=9.8-6.5 <« Subtract 6.5 from both sides of the equation.
3y=33 TR/ AR T IER G 6.5 -
3y 33 o ) _
? = ? <« Divide both sides of the equation by 3.
y=11 TR AW TR EREL 3 -
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& Example 5

Solve 5(z—7)=40.
i 5(z—7)=40 o

Junior Secondary Mathematics in Action

—
5(z-7)=40
5(z-7) _40 . : :
T = ? <« Divide both sides of the equation by 5.
TR AR TR BREL 5
z-7=8
Z2—-7+7=8+7 <« Add 7 to both sides of the equation.
;=15 FIRT AR 7 <

. Application of Equations FEfFEH

Steps of setting up an equation to solve a problem: PRI TR AR R R A A B
1. Identify the unknown in the problem. 1. FEERERHYARAE -

2. Represent the unknown by a letter. 2. FHFRFEARFNE -

3. Set up an equation based on the given information. 3. (REEEILGIE -

4. Solve the equation. 4. FRITIE -

5. Write down the answer to the problem. 5. EHMEIEZE -

& Example 6

2 .
There are y passengers on a bus. After v of them get off, 33 passengers remain on the bus. Set up

an equation to represent the situation.

EE y 4% K § THis B EATE 33 & - ST (R Lt

W e

: : 2
The fraction of passengers remained = 1—5

. .. 3
The required equation is 3 y =33,

ﬁ%?%%ﬁﬂﬁ%%%&zl—é

Bk it gy 33
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& Example 7

There are 15 chickens and n pigs in a farm. Altogether they have 98 feet. Find the value of n.

EXRSER 15 B8N n 55 - MHf3tAE 98 &Ml - 3K n AYE -

Based on the given information, we can set up an equation as follows:

(R » T R R |

2x1% An= 98 <« A chicken has two feet and a pig has four.
30+ A= 98 1 &5F 2 € 1 1 558 4 ] -
30+ A— 306 98 Number 8H | Number of feet FIEFYEH
An= 68 Chicken Zi 15 2x15
4n_ 68 Pig %& n 4n
4 4
n=17

@ Example 8

Leo has eight $0.5 coins and some $0.2 coins. If these coins can just exchange for two

$10 banknotes, how many $0.2 coins does Leo have?

/NHA 8 #r 5 AREIEAIE T 2 MAEE - SISt e e 2 R 10 JTehsE o [
NHAE 2 AR D ?

Let x be the number of $0.2 coins that Leo has.

SUNHA x A 2 ARl

_ Type of coins Number of coins Value of the coins
0'“%2‘22 - 2510 4| B B
' $05 8 $0.5x 8
4+02x-4=20-4 $0.2 < $0.2x
0.2x=16
0.2x 16
02 02
x =80

Leo has 80 $0.2 coins.
/NBHE 80 7 2 FamEE o
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s o)
ronunciation

¢4 Key Terms / Phrases

algebra REL unknown K18 let %
algebraic symbol RETTIR equation %
algebraic expression  {CE= solve i

E Useful Sentences

Which of the following are algebraic expression? TR AR ?
Set up an equation in x. BB x FoRAIBH HEZ -
Express the total area of the figure in terms of y. DLy FRERIAEETE -
The number equals half the product of b and c. ZEER b H o BURERY—F -
Find the value of the unknown in each equation. K& FEFHARMEAE -
The number of boys is half that of the girls in the class. | BEfr 5 4= A a4 Ny —F -
Find how many more boys than girls there are. KBALZAEZHEE -
My uncle’s age is 4 times that of his son. B ACHY AR = LAY S A U £ -
What are their present ages? IR 2/ Dk 2
Exercise 4

1. Ineach of the following, determine whether it is an algebraic expression or an equation.
Put a ‘“v” in the appropriate box.

Algebraic expression Equation
(@) | 5b+4
(b) | 7c+3=17
(c) | 3d*+8d =1
(d) | x*-100
(e) ém -6n=7
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Represent the following word phrases by algebraic expressions. (2 — 5)
2. Addato 10.

3. Subtract b from 7.

&

Multiply 5 by c.

o

Divide 4 by d.

Fill in the blanks with suitable algebraic expressions. (6 — 10)

6. The old bus fare is $5.5. It is increased by $a. The new bus fare is $

7. Henry weighs b kg. He is 10 kg heavier than his friend. Henry’s friend weighs kg.

8. Each box contains y cakes. If Betty buys 3 boxes of cakes, then she has cakes.

9. A bag contains 50 sweets. It is shared among k children evenly and no sweets are left. Each child
gets sweets.

10. If the length of a square is m cm, then the total area of 25 squares is cm?.

Solve the following equations. (11 — 22)

11, a+13=20 a= 12, b-50=123 b=
d
13. 3c=57 c= 14. =12 d=
15. 7e—27=36 o= 16. 4f +21=41 f=
h—3
17. 3(g+7)=36 g= 18. T=8 h=
19. 0.7w=4.9 W= 20, 2-=15 X =
— 26
21, 5y+1.9-94 y= 20, 22928 _ 473 7=
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Set up an algebraic equation to represent each of the following situations. (23 — 28)

23. Nicole has x stamps and Tom has 25 stamps. They have 59 stamps altogether.

24. Annie is 15 years old now. She was y years old last year.

25. There are p dogs and 12 cats. There are 7 more dogs than cats.

26. The hourly wage of Peter is $130. He worked for z hours last week and
earned $3380.

27. Each exercise book costs $d. Kive has $100. After buying 4 exercise books,
Kive has $16 left.

28. The length of a rectangle is 12 cm. The width of the rectangle is shorter than
its length by a cm. The perimeter of the rectangle is 42 cm.

Solve the following problems using equations. Show your working steps clearly. (29 — 33)
29. 3times 17 is equal to the sum of t and 16. What is the value of t?

30. Edward has a pack of sweets. After eating 9 sweets, he gives away the rest to 8 of his friends. If
each friend gets 7 sweets, how many sweets are there originally?

originally R
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31. Five bottles of milk cost $4.4 more than four bottles of juice. If one bottle of milk costs $5.2, find
the cost of one bottle of juice.

32. Four years ago, the age of Paul was twice that of John. John is 18 years old now. How old is
Paul now?

. 1 . 5 .
33. Miss Cheung spends ry of her savings on personal ornaments and 5 on clothing.

If her savings still has $130 left, find the original amount of her savings.

savings f#Z  ornament Efi4)
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20
For example, 20% =—— and 125% =——.
P T =100

Percentages H47T#

125

Ho¥uE ot 100 195758 -

| 1 20% =—— 125% =
il 5= 100 il b=To0

®

20 125

Junior Secondary Mathematics in Action

. Concept of Percentages B4 BRI
A percentage is a fraction with 100 as its denominator.

<« Percentages are often expressed in % (percent).

BHORUEELL % TR -

100

100
Note that 100% = 00 1 and 1 (or 100%) means the whole.

TR 100%=m=1 FI 1 (2 100%) Forndde | =5 -

Convert a fraction into a percentage Convert a percentage into a fraction
EOBAERE T E EE BRI B
(a) 1_ 1><1OO% =20% <« Alternatively (5—757%), | () 75% = n_3
5 5 1 1x20 20 100 4
== =—=20%
b 12 = 10006=1100 ° 320 100 (b) 160%=10_8_43
10 10 100 5 5
Convert a decimal into a percentage Convert a percentage into a decimal
T NBIERE T EEDBULE/NE
(a) 0.5=05x100%=50% <« 03 4= 50% () 25%=%=0.25 < gow=0z
(b) 1.2=1.2x100% =120%
(b) 140% = 140 _ 1.4
100

37
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Example 1

(@) Convert g and 0.37 into percentages.
3 .
e g F10.37 {bRkET# -

3 . .
(b) Hence, arrange 3 0.37 and 38% in descending order.

FHIE g ~0.37 fl1 38% HHAZE/NHEY

(a) g = gxloo% =37.5%

0.37=37% <« Move the decimal point 2 digits to the right and add the % sign.
w e R RS R » 0L 9% , -

(b) " 38% >37.5% > 37%

3
38% > g >0.37

Example 2

1. . :
(@) Convert 335% into a fraction.

i 33%% (LR -

(b) Convert 12.5% into a decimal.
i 12.5% fbik/ N -

-

100

(a) 33% % %

(b) 12.5% 0. <« Move the decimal point 2 digits to the left and remove the % sign.
W e B AR » SR % , -
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5 Example 3
Find the values of the following expressions. Express your answers in percentages.

KTIIEAMNE - WLH D BFRESE -

(a) 38% +83% (b) 1+12.5%
(c) 97%-79% (d) 1-80%
(a) 38%+83% =(38+83)%
=121%
(b) 1+12.5% =100%+12.5% <« 1=100%
= (100+12.5)%
=112.5%

(€)  97%—79% = (97 -79)%

(d) 1-80% =100%—80%
= (100-80)%

% Example 4
Find the values of the following expressions.
KNI HAEVE -
(@ 2250 (b) 30+25%
50 . .
(@) 22x50% =22x—— <« Convert percentages into fractions.
100 HEET B LR -
=22x—
2
-1
25
b) 30+25%=30+—
(b) "~ 100
=30+ 1
4
=30x4
-120
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B. Applications of Percentages BE4EHIER

In the primary school, we learnt about the percentage of a part to the whole.
HNEIEER - FMESEE -

part
Percentage of the part=
g P whole

5
A

ERAT BTG Y B 47 8 = o x100%
56

x100%

% Example 5

There are 40 books on a shelf. 8 of them are English books. Find the percentage of English books
on the shelf.

ERERE 40 AF > Hit 8 ARICOGE < RER LHSCERTEE 7% -

The required percentage
BIRGOIERG)
= 8 x100%
40
=20%

% Example 6

Kelly has 160 marbles. 30 of them are red marbles, 70 of them are blue marbles and the rest are
green marbles.
THIE 160 AriHEk - HA 30 RIALEHEERA 70 FUELCSHER - B8R NHYZAREHEEE -
(a) What percentage of the marbles are blue marbles?

E BRIV B EAL B E BRI E 70 2 5% 7
(b) What percentage of marbles are green marbles?

SROTRERAY B E (S AR 77 2 %8 2
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() The required percentage
FoKEYE 778

=19 . 100%
160

=43.75%

(b) Number of green marbles

SREGEERAVEE
=160 30

=60
The required percentage
FI KAV E 738

_ 60 100%
160

=37.5%

When the value of the whole and the percentage of a part to the whole are given, we can find the
value of the part.

BRI S BB E AL o3 B B B o3 8y > BRAPIEE R OR A BT Y EUE -

Part = whole x percentage of the part

oy = 280 x EorAThHYE B

% Example 7

There are 680 students in a hall. If 62.5% of them are girls, find the number of girls.
FAEENA 680 £ELA: o 35 62.5% HYERABAcd: o SRR AEL -

Number of girls

AN AR

=680x62.5%
62.5

=680x ——
100

- 425
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% Example 8

In a school, there are 500 students, among whom 15% go to school on foot, 62% go to school by
MTR, and the rest go to school by bus. Find the number of students who go to school by bus.
FfeH 500 HERAE - Hep 15% AYSRAESDAT BEE > 62% HYSRAESRARE R HERHYEE
PRE L BER - SRORE L YL ABL -

-
Percentage of students who go to school by bus
Tt EEAVEA TR E T8
=1-15%-62%
=23%

The required number of students
FTKAVERE AN B
=500x 23%

23

=500x —
100

-115

% Example 9

Solve the equation yx60%=9.
iR yx60%=9 -

-

yx60% =9

Ge o)
¢y, Key Terms / Phrases ron

Pronunciation

percentage /784 descending order FHAZE/NIES]  ascending order  FH/)NE AHES
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E Useful Sentences

80% is read as eighty per cent. 80% FIEEH T2 /\ 1 °

Express ‘150 m out of 250 m’ in percentages. DES#ZFE R "250m §1fy 150m | -
If 60% of a number is 42, find the number. I 60% Y 42 0 SR -
Harry has $14, which is 35% less than what Amy has. ;LE‘;E/)E ig%ﬁg $14 > ALAORREEAESCD
The library occupies 8% of the area of the school. B R (LA EIERY 8% o

What percentage of the figure is shaded? S A e 1= [ T s

Exercise 5

1. In each of the following, what percentage of the figure is shaded?

(@) (b) (©)

2. Complete the following table.

Percentage 85% 12.5%

Fraction 1 31
4 5)

Decimal 0.7

3. (a) Arrange % 12% and 0.1 in descending order.

(b) Arrange 46%, 4.6 and 4% in ascending order.

4. Find the values of the following expressions. Express your answers in percentages.
(@) 40% + 25% (b) 1-30%

5. Find the values of the following expressions.
(a) 150x54% (b) 80+64%
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6.

10.

11.

12.

13.

14.

15.

16.

17.

Solve the following equations. Express your answers in decimals if necessary.

(@) a+20%=1 (b) %:50%

() cx175% =21 (d) dx(1-65%)=14

What is 45% of 160?

What percentage of 52 is 13?

150% of a number is 72. Find the number.

There are 80 passengers in a bus, 56 passengers are adults. What percentage
of the passengers are adults?

A kind of fruit juice contains 35% orange juice. How much orange juice
does 180 mL fruit juice contain?

Polly has a saving of $4500. If she spends 6% of her saving on a dress,
how much is the dress?

There are 18 girls and 22 boys in a class. What percentage of the class
are boys?

There are 50 balls in a bag, where 8 of them are white and the rest are
black. Find the percentage of black balls in the bag.

A wire is 30 cm long. If 19.2% of the wire is cut away, find the length
of the remaining part.

There are 20 questions in a Mathematics exercise. Jimmy answers 15%
of them incorrectly. How many questions does Jimmy answer correctly?

Peter has 40 square stamps and 10 triangular stamps.
(a) What percentage of stamps are square in shape?

(b) What percentage of stamps are triangular in shape?

Solve the following problems. Show your working steps clearly. (18 — 21)

18.

There is 600 mL of coffee in a cup. If 150 mL of milk is added and stirred to make a drink,
what is the percentage of milk in the drink?
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19. After Tina has eaten 23% of a box of candies, 154 candies are left.
(a) What percentage of the candies is left?
(b) What is the original number of candies in the box?

20. Karen has 150 books, among which 10% are Japanese books, 36% are English books and the rest are
Chinese books. How many Chinese books does Karen have?

21. There are 40 members in a school choir. 28 of them are from S1, 8 of them are from S2 and the rest
are from S3. Find the percentage of S3 members in the school choir.
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0

Shape and Space [EfZEEZ=R]

A. Lines and Angles M1
Type of Lines £3ARENE

Straight line E 45 Curve fh%g
Note: A line segment is a part of a line which has two end points and a fixed Q
length. If a line segment has P and Q as its end points, the line segment /
can be named as PQ (or QP).
GELREHGN—Ey - EA W EmE A E e EE - S5 P P
1 Q Z4RERHIMA (B - 5% 8RB LAEC Ry PQ (B4 QP) »

Type of Angles EVTEE

P NG

Acute angle Right angle Obtuse angle
Eo=s! HHA Faly=s)

Greater than 0° and less than 90° (90°) Greater tifan 90 and 9
AR 0° /RS 90° AR 90H/NRE 280
Straight angle Reflex angle Round angle

S [z 5 JE
Greater than 180° and less than 270°

180° 360°

180° ( KA 180° BV 270° j (3607

Note: The unit in measuring the size of an angle is degree and the symbol for degree is “°’.
BEAA/NYEALZE - HFF9EE "oy -
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Parallel Lines and Perpendicular Lines SE{T4RIEEL

>
>
Parallel lines £{74% Perpendicular lines = & 45

@ Example 1
Name the types of angles marked in the figure.

5 e EAE RS A -

a: acute angle  £if4
b: obtuse angle  #if%
c: rightangle

d: acute angle £ 74
e: straight angle  F5%

& Example 2
In the figure, ABCD is a rectangle. Name all the line segments A D

which satisfy each of the following conditions:
fElE$ - ABCD Z—fE&J5F - S5 ke DL M RCEIAT
HEREEHITE
(a) parallel to AD
Bl AD F{THVIE
(b) perpendicular to CD
Bl CD LiHEERVE

(@ BC

(b) AD and BC
AD 71 BC
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B. Plane Figures FHEEFR

Junior Secondary Mathematics in Action

Triangles =B

t, vertex JHEZL

Scalene triangle

A EB=AF

Right-angled triangle
HA=AE

Isosceles triangle

FRE =AY

Equilateral triangle
HE=AP

Quadrilaterals and their properties PU¥STE R EME

«  Four sides are equal. VUi R EHE
LSTguari «  Four angles are right angles. VU{EEE S E A
i »  Two pairs of opposite sides are parallel. Fy4H ¥ 21T
e Two pairs of opposite sides are equal.  Wi&H¥HE R EHE
Rectang/le «  Four angles are right angles. VO{E A E T E A
&I

e Two pairs of opposite sides are parallel. Fi&H¥%#E T

Parallelogram | «  Two pairs of opposite sides are equal.
AT E T . o R
FTUER . Two pairs of opposite sides are parallel. Fi4H¥%#5E 1T

WEHEE R EAHE

Rhombus *  Four sides are equal. VUi E %
ZI «  Two pairs of opposite sides are parallel. Wi4H%HE 4T
Trapezium e Only one pair of opposite sides is parallel.
% o HEMHEEET

Q

I
.t
AR
£

Note that: 3% :

1. All squares are rectangles.

FTAIE P &2 -

FrAEIET & 2RITIE
2. All squares, rectangles and rhombuses are parallelograms.
FrEIETTIE ~ RGIPHER & & FTHER -
All squares are rhombuses.

BN

g
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w

/Y

Pentagon 7LiEf

Hexagon

[

b

1

~

\

Polygon(s) %2

Circle B

@ Example 3

Classify the following quadrilaterals.

LU EY U 0

VAR

aNq

& <@ W <G

Solution]

Square: CandE I - CAHflE
Rectangle: B £HIE B
Parallelogram: A and H SEATIUER 0 AFIH
Rhombus: F ZIE F
Trapezium: Dand G TR D fI G
C. Solids JIREEIE
! [ |
I <«lace @ :
: = edge -] ,| ______ |
" ‘e—vertex JEZL - -
Cube Cuboid Quadrilateral prism Triangular prism
1EJ7hs RKI7HG USp=<] 5 =Mt
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Triangular pyramid

=i

Quadrilateral pyramid

VU

Cone

B3

Cylinder
BIE

Sphere
BREG

A cylinder does not have a vertex, while a sphere
has neither a vertex nor an edge.

B A THRY - BRES AN A TR -

«

A

The cross-section has
the same shape and
size as the base of the
prism.

D) S A YR D
TEARFIAR/ IMEE]

The cross-section has
the same shape but
different sizes as the
base of the pyramid.
F5E D) [F L A B JEC T
TEARREIE] - B R/INA
[

Many different kinds of cross-sections will be
obtained.

Frtsry RO =] EUA AR FEIEYEAR ©

A
2R

Il cross-sections of a sphere are circles.
BT TR 2 - <« R S R

50
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@ Example 4
Write down the numbers of vertices, edges and faces of the following solids.
B NS I AGEPAVIEERS « ESFmEmayEH -
(@) Triangular pyramid =F4#t
(b) Cuboid & 755

Solution

(@) Number of vertices: 4 THELHVELH - 4
Number of edges: 6 ENEH 6
Number of faces: 4 HEAVHEH 4
(b) Number of vertices: 8 THELHEH - 8 |
Number of edges: 12 ENEH ¢ 12 I
Number of faces: 6 HEAVHEH : 6 ST ,

& Example 5

In the figure, if we cut the cylinder along the dotted line, what is the shape of the cross-section?
Draw the cross-section.

FElE T - E SRR ARVIRNENE - BTSRRI S 2
a4 U]

Solution
The cross-section is a rectangle.
FrigaviED S —EEITE -

¢, Key Terms / Phrases o ation
line 45 quadrilateral VUiEJE face ]
angle ji=| polygon %18 prism A
plane figure “FHIEF circle Bl pyramid FE
vertex TEES solid 1LAEE sphere SR
side 2 edge = cross-section =M
triangle =mA
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E Useful Sentences

Write down the types of angle in the figure. HHE & AR -
7 7 =20 15/ = il = Y
All squares, rectangles and rhombusees are parallelograms. il Eﬂ;ﬁ 0 RITOREER BT
VI -
«ABC is read as angle ABC. Z/ABC ZE{EF ABC -
The cross-section of the solid is a square. 1LREtE U H S —(EIEJTH -
Exercise 6
1. Translate the following terms into Chinese.
(a) parallel lines (b) rectangles
(c) pyramid (d) cylinder
(e) rhombus (f) isosceles triangle
2. Translate the following terms into English.
(@) FEE (b) EF
(c) EJiHE (d) itk
(e) Bkas N ZEP
3. Write down the types of angles in the following figure.
a:
a d
b:
C
c:
d: b

4. Which of the following quadrilaterals have four equal sides? Put a ‘v"* or a ‘%’ in each of the boxes.
(@) Square D (b) Rhombus D
(c) Rectangle D (d) Trapezium D

5. Which of the following quadrilaterals have two pairs of parallel opposite sides? Puta ‘v ora ‘X’ in
each of the boxes.

(a) Rectangle D (b) Rhombus D
(c) Parallelogram D (d) Trapezium D

translate &:2
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6. Name the following plane figures.

. X VAR
(C) Q : <:>
7. Draw the cross-section obtained when each of the following solids is cut along the dotted line.

() (b)

(©) (d)

9. The solid figure on the right is a

It has vertices, edges and faces.

10. The solid figure on the right is a

It has vertices, edges and faces.

11. The solid figure on the right is a

It has vertices, edges and faces.
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Perimeters, Areas and Volumes

RS ~ ERAIRER

A. Perimeters of Plane Figures

P BRI AR

Plane figure Perimeter Example

PEE ki BT

Polygon Perimeter = sum of the lengths of all sides 3 em Perimeter J& 5

% gl AR = Bp&ER M 4Cﬁ sem =(3+4+6+5) cm

— =18 cm
Circle Circumference 5| Circumference [ElfE
= diameter x 7 = HE x7m =2x4x 7 cm
=2 x radius x 7 =2x P& x7x =2x4x3.14 cm

=25.12 cm
(Take r=314or %j

Note: mm, cm, m and km are some common units for perimeter.

m Al km B2 RSO E SV EAL -

mm > cm »

@ Example 1

Find the perimeter of a semi-circle with diameter 10 cm. (Take 7= 3.14.)
EA—{E=EERYELZE 10 ecm > SKEAYFES - (B #=3.14 )

Solution

Consider the figure.

Length of part @ = %x10x3.14 cm

=15.7 cm

Length of part @ =10 cm

Perimeter = (15.7 +10) cm

=25.7cm

@

N

54

@

l«<— 10cm —>
SENE -
sy © E/\j§§=%x10x3.l4 cm

=15.7 cm
#5r @ BRE =10 cm

fE 5= (15.7+10) cm
=25.7cm
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. Example 2
A metal wire with a length of 56 cm is cut into two pieces, which are bent into two identical
squares, as shown in the figure. Find the length of the side of each square.

AR - R 56 cm HYREEARBYRNIE: - b Hh R R (E A/ MHEERYIE S -
KREELITPHER -

56 cm |:|

— —

[

Let x cm be the length of each square. HEHEE HEREE R xem °

. . 56
Length of each piece of wire= ) cm =28 cm FE4SEBARNEE= % cm =28 cm

Xx4=2¢8 S xx4=28
4 4
X=17 X=17
The length of each square is 7 cm. S BETEAEHEEE Tem -

B. Areas of Plane Figures FHEEFHIERE

Plane Figure Area Example
B TR UEN
Square length x length N —— Area HITE
EJE B x BR + 13m =3x3m’
0 [ =9 m?
Rectangle length x width 6 cm Area HifE
BRI £ x [ I T2em =6x2 cm?’
1 N
=12 cm?
Parallelogram base x height Area HIfE
FATIUETY E x & e a5
Hom =10 cm?
Triangle Area [HIFE
. g/ % x base x height 1 s
=AY == x8x4 mm?
1 2
- }_E% > r% [ 2
2 * 5 le— 8 mm —» =16 mm
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Trapezium 1 Area THIfE
o = x (upper base + 3 km )
EDI7 2

:%x(3+4)><2 km?

lower base) x height

%X(J:E"‘TE)X% e 4 km

S
—
2

=7 km?

Note: mm?2, cm?, m? and km? are some common units for area.
m2 -~ cm?~ m? I km? F L HREREBENFEAL -

& Example 3

Find the area of the figure.

|

KA ERHE - }

i 12 cm
4 cm :
— 6cm  3cm
. 1 2
Avrea of the trapezium = 5% (4+12)x6 cm? =48 cm? FEAYEE = %x (4+12)x6 cm? =48 cm?
Area of the rectangle = 3x12 cm? = 36 cm? R HIHVHETE = 3x12 cm? =36 cm?
Area of the figure = (48+36) cm’ S [BIPAYEFE = (48 + 36) cm?
=84 cm? =84 cm’

@ Example 4

Find the area of the shaded region. 1l m
KB e E A A HAE o :
: 10m
3 mk |
. O
&"E'm im 4m
] 1
Avrea of the triangle = 2% 4x3m*=6m? =APEERE = i>< 4x3 m* =6 m?

Area of the parallelogram =11x10 m? =110 m? SEf IEliaff/E’Jﬁﬁaf 11x10 m? =110 m?
Area of the shaded region = (110—6) m? S PR HYIE RS = (110-6) m?

=R a

=104 m? =104 m?
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C. Volumes of Simple Solids f§EE 17 B RERK

Solid Volume Example
1 REEE i Y= B+
Cube length x length x length
) . . 4m Volume #&fg
T 7 BE « BE x BE -
=4x4x4m
=64 m?
Cuboid length x width x height 5 .
B Box B x & 20m 0 Volume 1%
=3x2x7cm?®
=42 cm?®
7cm

Note:

1. mmd, cm?®, m?, km?, mL and L are some common units for volume.
mm? -~ cm® > m®~ km® » mL 1 L 22 KRR Ee I B AL -

2. The volume of an object is the space that the object occupies.
The capacity of a container is the amount of liquid that the container can hold.
BB FEYIGPTIE ZE IR AN - BERIEE RS Z /D

Other than the volume of a solid, we may also consider the areas of its faces. The sum of areas of all
the faces is called the total surface area of the solid.

b 7RI EIPAYASTRS L - FMiE S RIS B E A AV A - 1S AR R4 rIRE RIS
SR AEAIA -

€ Example 5

The solid in the figure is formed by 5 identical cuboids. Find the volume ) Scm
cm

of the solid. T

(& RGeS (EA/IMHIERYER TTRGAHER © SKeZ L AGHYAGTE - — 9 cm

Soluti

Height of a cuboid=9+3cm=3cm HEE BN E=9+-3cm=3cm
Volume of a cuboid =5x2x3 cm® =30 cm® FHEE TSRS =5 2x3 cm® =30 cm?®
Volume of the solid=30x5 cm?® S EOTRANEERE =30x5¢cm’®
=150 cm® =150 cm®
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@ Example 6

The length, the width and the height of a rectangular container are 50 cm, 30 cm and 45 cm
respectively. If the container is fully filled with apple juice, how many glasses, each with a capacity
of 250 cm?3, can the juice fill?

—E &SI A ~ FRIE ARy 50 cm ~ 30 cm A1 45 cm - % FasRmsE R -
ISR LA 2 D EZ & Ky 250 cm® AYFRF- 2

Volume of juice = capacity of the rectangular container FEE I - R RS ERNEE

=50x30x45 cm® =50x30x45 cm®
=67 500 cm® =67 500 cm®
Number of glasses that can be filled= 67 500250 AR TR H = 67 500 +250
=270
=270 £

& Example 7

A rectangular aquarium 90 cm long and 60 cm wide is filled with some water. If an object with a
volume of 27 000 cm? is put into the aquarium and is completely immersed in the water, find the
rise in water level.

—{E+& 90 cm - FH 60 cm Y RS /KIGHERA —1EoK - 50— (-A8F R 27 000 cm® (Y4
TEIACKIGRE » W58 2= HKT » KK EFAHIRE -

Let h cm be the rise in water level. ‘> ek _EFHAIIERE By hem »
Volume of water above the original o BIHVKAVEERR = PIAVRSTR
water level = volume of the object hc,rk .. 90x60xh =27 000
90x60xh =27 000 T 5400h =27 000

5400h = 27 000 0o — 5400h _ 27 000
5400h 27 000 5400 5400
5400 5400 h=5
h=5 S KAz EFIEREE Scm e

The rise in water level is 5 cm.,
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=],
¢, Key Terms / Phrases Pronunciation
perimeter A5 area [T capacity Ne
circumference =S| volume fafa

E Useful Sentences

Find the radii of the two circles in the figure. K& WA {E B R -

Find the area of the polygon correct to 2 decimal places. | K2 AVE TR » B ZE/EEMEE i/ Ngg -

Express the perimeter of the quadrilateral in terms of x. | DA x FoRIUEEHIEFR -

Find the time required for the pipe to fill up the tank. KM S ea T e ISR -

Find the difference in circumference of the two 5 =i . T
concentric circles. P 81 [ Lo [ Y B

Exercise 7
Find the perimeter of each of the following figures. (1 — 2)
1. 8 cm 2.
| L]
6 cm
0 oem (Take 7= gj
- . 3cm 14 om 7

cm cm

Find the area of each of the following figures. (3 — 4)

3. 7 cm 4, 6 cm 8 cm

6 cm

T 18 cm

6 cm

20 cm
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Find the volume of each of the following solids. (5 — 6)

5. 5cm 6. Z
4cm 3cm |
7 L1 47
| | | |
[
| | | |
8cm 9cm [ 1|
o
[P
V... 17 6cm
cm?® cm?®
6 cm

7. The length and the width of a rectangular playground are 40 m and 30 m
respectively. Sam runs 12 times around the playground. Find the total
distance he runs.

8. The radius of a monocycle wheel is 35 cm. How many revolutions will

the wheel make in travelling 440 m? (Take T :gj

9. Raymond wants to install some fences all around his circular farm. If the
radius of the farm is 140 m and each fence is 22 m long, how many fences

can be installed? (Take = %)

10. In the figure, a rectangular court is divided into lke— 10 cm —>
two parts. What is the difference in area between oml A
part A and part B?

14 cm
11. The figure consists of a rectangle and a 2omP =
parallelogram. Find the area of the shaded region. 5¢m
6.cm
12. Harry wants to cut out a cube from the rectangular
block as shown in the figure. The size of the cube 6cm
should be as large as possible. What is the volume A
of the cube? 10 cm

monocycle B35 fence B circular EZHY
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13. A -rectangular tank 80 cm long, 70 cm wide and 60 cm tall is initially full

of water. After a few hours, % of the water has gone. How much water

is left?

14. There is a cuboid of volume 560 cm®. If the length and the height of the
cuboid are 20 cm and 7 cm respectively, what is the width of the cuboid?

15. A rectangular tank 160 cm long and 80 cm wide is filled with some water.
John puts a cube with side 40 cm long into the water. What is the rise in
water level if the cube is completely immersed?

Solve the following problems. Show your working steps clearly. (16 — 19)
16. The circumference of a circular pool is 31.4 m. The path around it is 1 m wide. Find the length of
the outer boundary of the path. (Take 7 =3.14.)

17. In the figure, the quadrilateral is made up of two right-angled
triangles. The area of the smaller triangle is 9 cm?. Find the area of Jom
the quadrilateral.

outer boundary 4MNE
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18. A cubical tank with side 10 cm long contains water to a depth of 5 cm. After 50 identical
marbles are put into the water, the depth of water with all the marbles completely immersed in

the water becomes 6 cm. Find the volume of each marble.

19. The length, the breadth and the height of a rectangular tank
are 8 m, 6 m and 9 m respectively. The tank is full of water
at first. Then Sam pours half of the water into a rectangular
container with a square base. The water completely fills up
the container without overflow. If the height of the container
is 6 m, find the length of its base.

cubical IE/BEFZRY  identical #E[ERY
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Data Handling B8 a

A. Different Statistical Charts R[EHVKETEITR

Statistical chart

Example

Pictogram The most favourite sport among the students
S FEMREEHVEE)
Football Each picture stands for 10 people
JEBK FEEGAE 10 A
Basketball
Swimming
5
Others
s
Bar chart Favourite ride in Ocean Park for S1A students
I LEl Hh— R4 R BRI A EME e
o 10 ] —
5
Sa 8
Nl
B 4
2 2 | |_‘
0 The Dragon Crazy Galleon Ferris Wheel The Eagle  Flying Swing
JESEILE RRERRE FERER BIORE AR
Compound bar chart Favourite colour for S1 students
HEwIPIE B AR EERBRE
%) 20 O Boy B4
% 15 - | Girl 4
5 4
S A 10
g
P rl
>
Z
0

Blue Green Black Red
B ESE) HE 4L

Colour BE
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Broken line graph Body temperature of a certain patient
39
T 38 /;\\
emperature
o
0
36
1
12:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00
noon p.m. p.m. p.m. pm. p.m. p.m. p.m.
Time B

In general, bar chart is used to show the actual frequency of each\
item, while broken line graph is used to show how data change
over a period of time or predict the trend of data.

—feiaR - IPE BN EBIEBR R B PRAREL - fTarE
TREURBURAE — BRI I PRI e B R Y 2 -
/

B. Applications of Statistical Charts &zt EFHIER
& Example 1

The broken line graph on the right show the number of Number of students of a tutorial school
. from 2014 to 2019
students of atutorfl‘schqo‘lfroxm 3014 to 2019. SRSEERT 2014 £ 2010 LR
5T SEIF T B H B 2014 4EZE 2019 4E A
ELZIN & 900 e
(@) Inwhich years was the number of students " 850 \
more than 800? g = 800 \
WL Y SRR N1 800 7 2 10 X
(b) Between which 2 consecutive years did the number S %KZ 700 \\
. £ 7 650
of students drop most sharply? What is the decrease E \
in number? z ggg
IRy A eIy EE A N Bpkiga R ? NBUR D 7% 0T
/9 14 15 16 17 18 19
Year {7
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(@) The number of students was more than 800 in 2014 and 2016.
2014 A1 2016 FEHYERE AHZTY 800

(b) The number of students drooped most sharply between 2016 and 2017. The decrease in number
is 110.
2016 & 2017 FMIMVEAE NEERER A - ARV T 110 £ -

€ Example 2

Mary interviews some of her friends to find out their favourite drinks and draws the frequency table

below.
FEEHME T AR o DM IR EENEm - WEYE T DU IR -
Cola Tea Coffee Milk Juice
Drink X
i G T4 % o BE4 Fa
Number of people A% 10 12 8 15 5

Draw a bar chart to present the data.

i (BT A AT -
~t

Favourite drinks 4 Give atitle to the bar chart.
A= ge Y ‘ s
BEE IR B BT I (R -
15
2
&
8 10
S %
£ 7
>
Z
0 T

1 1 T T
Cola Tea Coffee Milk Juice
CIE - S e & SR

Drinks &%/
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@ Example 3
The compound bar chart below shows the numbers of medals won by school A and school B on
the Sports Days in the past 6 years.
LU E &P EFTR BEAL RIS LA E L 6 FHYEE g FIERISEREH -
Number of medals won by school A and school B on Sports Day

B RNER LA ES G TG EE E

[[] School A 25
o5 [ ]school B %7,

20

% 15 ]

Number of medals won
7

ElO— Emn

2014 2015 2016 2017 2018 2019
Year FA5

(@) Inwhich year did school B win the least number of medals?
B LAEM— S e VB 2

(b) In which year were the numbers of medals won by school A and school B the same?
R NI ZAF W — S S Y AR S H AH E] 2

(c) What was the total number of medals won by school A and school B in 2018?
BRI ZAF 2018 FERHSERRGEE H E % /D ?

Solution

(@) From the chart, school B won the least number of medals in 2015.
BT, B ZAE 2015 SR IS -

(b) From the chart, the numbers of medals won by school A and school B were the same in 2016.
TEET] R R R RIERAS 24 2016 SR ARG H AHIE -

(c) From the chart, the number of medals won by school A in 2018 is 21 and the number of
medals won by school B in 2018 is 18.

felE n] > SR 2018 SRR H IS 21 0 SR LAE 2018 FIEMGAITEREL

HiE 18-
Total number of medals #5485 H
=21+ 1
-39
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"I- h.:'.s::-
¢y, Key Terms / Phrases Pronunciation
statistical chart SeatiER broken line graph e
pictogram P E frequency table L e
bar chart I [ title fERE

compound bar chart EEwPE

E Useful Sentences

A company conducted a survey to find out the
average income of its customers.

The following data show the heights of 40

FONEIET T IHB A I EE AU -

DTSR 40 SEAEAIETE -

students. S
Draw a compound bar chart to present the | ,. e = , -
e ; o — I A ETIISE s -

Is a broken line graph suitable for presenting

the above data DIIraiE e rE F iR S haw -

Exercise 8

1.  Which type of statistical chart is more suitable for presenting each of the following sets of
data? Put a ‘v in the appropriate box.

Bar chart Broken line graph

(&) The daily income of a cinema last week

(b) The change in temperature in a district on a certain day
(c) The ingredients of a certain type of health food

(d) The number of students in after-school classes this year

NN
O O

(e) Mandy’s height in the past ten years

ingredient {7
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2. The table below shows the amounts of pocket money of 5 students in a week.

Student Alice Ben Chris Daniel Eric

Amounts of pocket money ($) 600 550 680 440 390

Draw a bar chart to present the above data.

Amounts of pocket money ($)

Alice Ben Chris Daniel Eric

3. The following broken line graph shows the rainfall of a city from Monday to Saturday.

The rainfall of a city from Monday to Saturday
600 —

500
400 —

300

Rainfall (mm)

200

100

0 T T T T T T
Mon Tue Wed Thu Fri Sat
Day

(@ The minimum rainfall occurred in . There was only of rain.

(b) The maximum rainfall occurred in . There was of rain.

(c) The total rainfall recorded from Monday to Saturday is
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4. The following broken line graph shows the income of a cinema from January to September.

The income of a cinema from January to September
350 A

300 A
250 -
200 -
150

100 -

Income (thousand dollar)

50 A

0 I | 1 I I 1 1 1 1

Jan Feb Mar Apr May Jun Jul Aug Se
Month

(@) How much was the income of the cinema in July?

(b) In which month did the cinema have the highest income?

(c) Between which two months did the cinema have the highest increase
in income?

5. The compound bar chart below shows the number of books sold at book stores A and B last night.

Number of books sold last night

15
. Book store A
= [ ] Book store B
(2]
o 10 4
S
o
o]
ks
S 54
IS
>
z
0

Science Fiction Story Cooking
Type of book
(a) What was the type of book in which book stores A and B are most
different in terms of sales volume last night?

(b) What was the total number of fictions sold last night?

(c) Which book store sold more books last night? How many books
did it sell?
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