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

Arithmetic Operations EfifiEE

A. Four Basic Arithmetic Operatlons @BU@%

&R | e -
Addition 445 Add 5to 4 (or 4 plus 5) The sum is 9.
JIINZA 4 ks FTSHIALE 9 -
Subtraction 9_7 Subtract 7 from 9 (or 9 minus 7) The difference is 2.
Tk %9 WE 7 FRGHYZZ 2 -
Multiplication 6x5 Multiply 6 by 5 (or 6 times 5) The product is 30.
PPN 6 3FLL 5 FfSHIIEZ 30 -
Division 186 Divide 18 by 6 The quotient is 3.
bRk ' 18 BREL 6 FirigpEE 3 -

The following are some rules in performing mixed operation.

‘ DUF Ry— i TR & AT ERFHEAR]

( 1. If an expression contains brackets, perform the operations inside the brackets first. \
GHRAEETET  FEREEER N ERE -
2. (a) Ifanexpression invovles addition and subtraction only (or multiplication and
division only), perform the operation from left to right.
ﬂw/‘k_t /%/F&BD&%H/F%% (YR&E&?&%DB%&) HIMERE e i ﬁ;é; °
(b) Otherwise, perform multiplcation and division before addition and subtaction.

\ EHI > JEHEITIRANIBRANTER - NGB RTIIARIB AN EE - /

& Example 1
'Find the value of each of the following expressions.
KTFHEEIE -
(@) 16+24-32 (b) 9%x2+24+4

(@) 16+24-32=40-32 <« Perform the operations from left to right.
-3 2 hAEE -
(b) 9x2+24+4=18+6 <« Perform the muitiplication and the division first.
—24 TR IRERIBR A EE -
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Example 2
Write the following word phrases as arithmetic expressions, and calculate the answers.
NSRS R AR ETEER -
(a) Multiply 6 by the sum of 2 and 3.
6 DL 2 B 3 AYH -
(b) Subtract 18 from 42, and then divde the difference by 4.
e 18 Bz 42 > WHEFTSHYZE BREL 4 -

« Perform the operation inside the brackets first.

(@) 6x(2+3)=6x5
St EIERAEE -

=30

(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?
52 AEPEIE o B - SEBEAZVAZ Y BRTZOAE?

8 <« quotient 8 « B
divisor » 6 )52 <« dividend <¢| Shortdivision fREr » 6 )52 <« #YFREL
48 48
4 <« remainder 4 <« BRE
52+6=8..4

52+6=8...4
There are 8 books in each plastic box, and

4 books are left.

HEREER 8 A5 BRIT 4A4E-

The symbol “"."” means ‘because’, while the symbol °.".” means ‘therefore’.

R T HIRERE TR, o TR T VERE TE, -

Note:

The remainder must be less than the divisor.

BRI TE /N BREL -
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B. Multiples and Factors fZEFIRE

Junior Secondary Mathematics in Action

‘;‘Mathematlcal term

Multiple

() 6,12, 18,24,

~ are multiples of 6.
B (ii) 8,16, 24,32, -~ are multiples of 8.
Common multiple 24,48, 72, - are common multiples of 6 and 8.
AN

Least Common Multiple (L.C.M.)
B/ NVAEE (L.CM)

24 is the L.C.M. of 6 and 8.

Factor (1) 1,2, 4 and 8 are the factors of 8.
[R5 (1) 1,2, 3,4, 6 and 12 are the factors of 12.
Common factor 1, 2 and 4 are the common factors of 8 and 12.
AN 4
Highest Common Factor (H.C.F.) 4 is the H.C.F. of 8 and 12.
AR RE

@ Example 5

Write down the first four multiples of 12 and 16, and find the L.C.M. of the two numbers.
F%ﬁ 12 TF[I 16 E’JEIEHIJ KIS BB /N AL -

First four multiples of 12:
First four multiples of 16:
LCM.of 12 and 16 =48

12,24, 36 and 48
16, 32, 48 and 64

12 HyE M{E e
16 HYEPUEEE :

1224 36 > 48
16 > 32 > 48 » 64
12 71 16 Byse/NARSEL =48

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

Factors of20 1,2,4,5,10 and 20 -«

Factors of 45: 1,3, 5,9, 15 and 45

Factors of 50: 1, 2,5, 10, 25 and 50
H.C.F.0f20,45and 50 =5

20=1x20
=2x10
=4 x5

20 NREL - 1°2°455>10° 20
45 HIRE - 1°3°5:95 15545
50 BVIRE: 1°2°5510°25° 50

20 ~ 45 F1 50 HURe R AREL =5
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A box of candies can be evenly divided among either 6 or 8 kids. What is the minimum number of

candies in the box?

WER—& > AP0 6 HE8 N - Mm i/ DATER SR ?

Solution

Multiples of 6: 6, 12, 18, 24, ... 6 HIfEE 60120 18> 24 ...

Multiples of 8: 8, 16, 24, ... 8 HYfZ8# 816724 ...
L.C.M. of 6 and 8 =24 o6 Rl 8 MR/ INVAREE =24
The minimum number of candies in the o B DERER 2401 -
box is 24.

Knowing More

Prime Factors B B

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.

HE 12 R - 12 (IREE 122346 M1 12-2 1 3 BEEEE > X2 12 YA
& -

RG> 2 70 3 FR 12 AVERE -

Every composite number can be expressed as products of prime factors.
TE &R BT TR R E R EE TR -

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

WU%Z[I > 90 %&E%ﬁ@%ﬁﬁﬂ? : Short division is 2)90
useful to find all 3 )ﬂ
90=2x3x3x5 “A| the prime factors 3L.5
of a number. 5
b
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Junior Secondary Mathematics in Action

Index Notation 5 $tio$:

For simplicity, we can write the expression 3 x 3 x 3 x 3 ag 3% read as ‘3 to the power 4’. This kind

of expression is called index notation.

RRERE R - B 3 x3x3 %3 WEE 34

SE '3 Y 4 X5,

- BEREE RIEEECECE -

- 3 the square of 3 3 HER
X
or 3 to the power 2 B O3/ 2 XN
3533 » the cube of 3 3 I
X X
or 3 to the power 3 B 3 M3 XN
the 4th power of 3
3x3x3x3 3¢ P 30y 4 X5
or 3 tothe power 4
the 5th power of 3
3x3x3x%x3x3 35 P 3HY 5 XK
or 3 tothe power 5

In 34, 3 is called the base and 4 is called the index or exponent.
3 o3 FERET 4 fE Rl -
»— index/exponent (¥5%7)

3x3x3x3=3"

base (Ji§)

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

[EEH - FFHFEEECH0E » 2x3 x3 x5 AR 2x32x5 -

&, Key Terms / Phrases
addition f%  difference
subtraction A product
multiplication 3€A  quotient

division Br7A  dividend

plus il divisor

minus T remainder

times I multiple

divide 53 common multiple

sSum

least common multiple /N \MEE]

Pronunciation

= factor ESE3
& common factor NREY
75 highest common factor FAARE
AR prime number =t
55 composite number SR
BREY prime factor BERE
=iy index notation THEGECECE
B base J&

index / exponent b=t
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\ﬁi"” Useful Sentences

Junior Secondary Mathematics in Action

What is the product of 5 and 3?

5 Hl 3 RS ?

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

8 6 BRLL 3> AAMRIEFATGRVEERE 1-

Is 1485 divisible by 3?

1485 oI# 3 FEERIE ?

My brother’s age is twice my age.

SFEHIYAFRR B BRATRIE -

The sum of two consecutive numbers is 29.

T (E G BHINE 29

The square of 8 is 64.

8 HYETi/E 64 -

Evaluate the following expressions.

STETIIEEE -

Exercise 1

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

1.

2.

Add seventy to twelve.

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

30 times 5 minus 38.

Multiply the sum of 12 and 4 by 8.

Divide the sum of 35 and 17 by 13.

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

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

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

Evaluate the following expressions. (10 — 17)

10. 67+22-179
12. 5+144x23
14.  15x33-636+2
16. (38 +46) (24 +19)
6

11.

13.

15.

17.

25x14+5
342 -26 <7
(42-18)+2x3

(128 + 64 + 8) + 4
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Determine whether the following are true or false. (18 — 21)
True False

18. The divisor in the expression 54 + 9 is 54.

19. The product of two even numbers is an odd number.

20. 50 is a multiple of 50.

21. 33 is a factor of 132.

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

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

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

25. A dozen pack of noodles costs $36. Tony buys 5 packs of them. How
much should he pay?

26. 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?

27. 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 ¥l  even number 82!  odd number Z#  consecutive numbers EEE  dozen —3] litre AT
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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. In a ferry pier, ferries set off for islands 4, 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 BEIMZEE  maximum EAH  setoff B  list FUE  possible TIEERY
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Basic Algebra and Simple Equations

ERAREEM ST

A. Introduction to Algebra BZak{CR

Mathematical term Meaning Example
BBk BE iR
A symbol representing a value. We often
Algebraic symbol | use English letters as algebraic symbols.
S ! S AR, N 2, B = XY, 2
FREIFSE | REIEBIEATRTY: - TPT FSrie g
TR RBURF5% -
) i An expression that contains one or more
Algebraic expression i 3x o,
e algebraic symbols. Ty -5, - 8a
> > N . S
5 —{E= L EABATRAEE -
Word phrase Algebraic expression
SRR A&
Add2toa a ik 2 a+2
The sum of x and b x B b BRI x+b
Subtract # from w wow BE u w—u
: . 3a
3 times a 3 KM a (3a represents 3 x a.)
The product of x and 2y  x B 2y HIFE 2xy
<
6
Divide c by 6 c BRLL 6 c
(—— represents ¢ + 6.)
6
One-fourth of m minus 2 {#& m HYIUSy 2 —RZE 2 LZ——Z
The square of ¢ t ST £
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@ Example 1

Junior Secondary Mathematics in Action

Represent the following word phrases by algebraic expressions.

AT TS AT -

(@)

(b)

Add 3 to the product of y and 4.
oy B4RyREINE 3 -

Divide the square of ¢ by 5 and then add 4 to the result.

c HIRPITRREL S 1& - EFTSAVEERIILE 4 -

(@

The required algebraic expression

BRI B

=yx4+3

=4y+3 « dyrepresentsy x 4. 4y FToR yxd e

(b) The required algebraic expression
KA B
=c?+5+4
2 2
:%—+4 < c? represents ¢ + 5. % TR 2+5
@ Example 2

There are 5 bags of chocolates in a box and each bag of chocolates weighs x g.

FETWNA S Bl SE9RNE xg-

(@

What is the total weight of 5 bags of chocolates?
M 5 B INEERRES/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?

BIEZ ST 1o 9 R84 > HI9AFERTw )] - MEEAE R B 1y

EEEXD?

(a)

Total weight of 5 bags of chocolates
5 AR IHARE R

=5xxg
=5xg

29
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(b) Weight of chocolates that each student gets
FHEE TSR R I EE
=5x+9¢g
_5x

9

B. Simple Equations f§5 518

An equality that contains an unknown is called an equation. For example, x+2=35 is an equation

with an unknown x.

SHERABNEB R GE - fld > x+2=5 B —EaERME x 5 -

% Example 3

Solve x-5=13.
fig x-5=13 -

x=5=13
x—=5+5=13+5 <« Add 5 to both sides of the equation.
x=18 R AW T ER L 5 -
Example 4

Solve 3y+6.5=9.8.
fif 3y+65=9.8 o

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 IR AR RS 6.5 -
3y 33
? = T <« Divide both sides of the equation by 3.
. TRV A T TTEIRFER A 3 -
y=_L
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& Example 5

Solve 5(z~7)=40.
fit 5(z—=7)=40 o

5(z-7)=40
5(z-7) 40
T = —5— <« Divide both sides of the equation by 5.
RRHYAEAE TR T EIREER L 5 -
z—T7=8
z=T+7=8+7 <« Add 7 to both sides of the equation.
2=15 HRZ AR T ER L 7 -

C. Application of Equations HTEHEH

Steps of setting up an equation to solve a problem: LTRSS AR B
1. Identify the unknown in the problem. 1. TR HIREE -

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

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

4. Solve the equation. 4. HRERE -

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

@ Example 6

2 .
There are y passengers on a bus. After 3 of them get off, 33 passengers remain on the bus. Set up

an equation to represent the situation.

BEtERH y HFEE > Hy —i— TH& > HEBATRE 33 & - @y —EER R BE

2 . 2
The fraction of passengers remained =1— 3 B PIRE (Y o H =1~ 3
_3 _3
5 5
. 3 , ey 3
The required equation is e 33. S PRIV TTRE R 5V = 33 -
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& Example 7

There are 15 chickens and # pigs in a farm. Altogether they have 98 feet. Find the value of 7.
CHIBHER 15 S8 »n 55 MMIEE 98 &l - 5k » A -

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

(KR BMTATRE T TR |

2x15+4xn=98 4 A chicken has two feet and a pig has four.
30+4n =98 1 B8R 2 &] > W 1 JEFEA 4 &0

30+4n—30=98-30 Number $(E | Number of feet FIFVELE

4n =68 Chicken % 15 2x15

4_n _ 68 Pig 34 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?

/NI 8 AR S FEREMERIE T 2 FORENS o EHE LIS A R 2 TR 10 ST - i
NIRE 2 RS DR ?

Let x be the number of $0.2 coins that Leo has.
/N x 2 AR .

_ Type of coins Number of coins Value of the coins
0> XS:iiZ - ;g 0 e EHE AR
$0.5 8 $0.5x 8
4+02x-4=20-4 S02 B $0.2x
0.2x=16
0.2x 16
02 02
x=80

Leo has 80 $0.2 coins.
/NI 80 M 2 FEEENE -
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Key Terms / Phrases

algebra HE unknown RHIE] let
algebraic symbol REFTIR equation %

algebraic expression =R solve A2

{R% uUseful Sentences

Which of the following are algebraic expression? THIp LR R ?

Set up an equation in x. EI—EM x RARAEE S -
Express the total area of the figure in terms of y. Ly FRETFEHLERRE -

The number equals half the product of 4 and c. SEER b B o HIRERY—F o
Find the value of the unknown in each equation. REFETHRMEE -

The number of boys is half that of the girls in the class. | BEF B4 NS4 ANBHY—F -
Find how many more boys than girls there are. KBEAE LA L HEE -

My uncle’s age is 4 times that of his son. A B At Y 5L F R -
What are their present ages? i RES VL ?

Exercise 4

1. In each of the following, determine whether it is an algebraic expression or an equation.

Put a ‘v’ in the appropriate box.

(a) | 5h+4

(b) | 7c+3=17
(©) 3d* +8d =1
(d) | x*-100
(e) %m—6n=7

appropriate & /Y
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Represent the following word phrases by algebraic expressions. (2 — 5)

2. Addato 10.

Junior Secondary Mathematics in Action

3. Subtract b from 7.

4. Multiply 5 by c.

5. Divide 4 byd.

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

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

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

Solve the following equations. (11 — 22)

11. a+13=20 a= 12. 5-50=123
13. 3¢=57 = 14. %:12

15. Te—27=36 e= 16. 4f+21=41
17. 3(g+7)=36 g= 18. $=8

19. 0.7w=4.9 W= 20. 2%:1.5

21. 5y+1.9=94 y= 2. 22923 473

cakes.

kg.
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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. 3 times 17 is equal to the sum of # and 16. What is the value of #?

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 JR3R
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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 3 of her savings on personal ornaments and — on clothing.

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

savings f8&  orament Bfi%)
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