Bridge Programme P6 to S1

Junior Secondary Mathematics in Action

Arithmetic Operations

A. Four Basic Arithmetic Operations

Operation Expression Word Phrase Result
Addition 4+5 Add 5 to 4 (or 4 plus 5) The sum is 9.
Subtraction 9-7 Subtract 7 from 9 (or 9 minus 7) The difference is 2.
Multiplication 6x5 Multiply 6 by 5 (or 6 times 5) The product is 30.
Division 18 +6 Divide 18 by 6 The quotient is 3.

The following are some rules in performing mixed operation.

1. If an expression contains brackets, perform the operations inside the brackets first.

2. (a) Ifanexpression invovles addition and subtraction only (or multiplication and
division only), perform the operation from left to right.

(b) Otherwise, perform multiplcation and division before addition and subtaction.

@ Example 1

Find the value of each of the following expressions.

(a) 16+24-32
(b) 9x2+24+4

Solution

(@) 16+24-32
~40-32
¢

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

<« Perform the operations from left to right.

4 Perform the multiplication and the division first.
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@ Example 2
Write the following word phrases as arithmetic expressions, and calculate the answers.
(@) Multiply 6 by the sum of 2 and 3.
(b) Subtract 18 from 42, and then divide the difference by 4.

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

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

@ 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 < qUOtient Short division
divisor » 6 55 2 <« dividend
48 6)52
4 <« remainder 8...4
52 +6=8...4

There are 8 books in each plastic box, and 4 books are left.

Note:  The symbol ‘*."” means ‘because’, while the symbol °.".” means ‘therefore’.

% The remainder must be less than the divisor. }
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B. Multiples and Factors

Mathematical term Example
. (i) 6,12,18, 24, ... are multiples of 6.
Multiple . .
(if) 8,16, 24, 32, ... are multiples of 8.
Common multiple 24, 48, 72, ... are common multiples of 6 and 8.
Least Common Multiple (L.C.M.) 24 is the L.C.M. of 6 and 8.
(i) 1, 2,4 and 8 are the factors of 8.
Factor .
(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.
Highest Common Factor (H.C.F.) 4 is the H.C.F. of 8 and 12.

@ Example 5
Write down the first four multiples of 12 and 16, and find the L.C.M. of the two numbers.
First four multiples of 12: 12, 24, 36 and 48
First four multiples of 16: 16, 32, 48 and 64
L.C.M.of 12 and 16 =48

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

Factors of 20: 1, 2, 4,5, 10 and 20 €|20=1x20
Factors of 45: 1, 3,5, 9, 15and 45 Q
Factors of 50: 1, 2, 5, 10, 25 and 50

H.C.F. of 20, 45and 50 = 5

@ 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?

Multiples of 6: 6, 12, 18, 24, ...
Multiples of 8: 8, 16, 24, ...
L.CM.of6and 8 =24

The minimum number of candies in the box is 24.
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| ’6‘ Knowing More

Prime Factors

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 12.

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

Short division is 2)90

For example, 90 can be expressed as product of prime factors as follow: useful to find all
- 3)45

the prime factors
90=2%x3%x3x5 < of a number. 3)1—2

Index Notation

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.

Index notation
Expression
Expressed as Read as
the square of 3
3x3 32
or 3to the power 2
the cube of 3
3x3x3 38
or 3tothe power 3
the 4th power of 3
3x3x3x3 3¢
or 3tothe power 4
the 5th power of 3
3x3x3x3x3 3°
or 3tothe power5

In 3%, 3 is called the base and 4 is called the index or exponent.

o index/exponent
3x3x3x3=3"

base

Similarly, 2 x 3 x 3 x 5 can be written as 2 x 32 x 5 in index notation.
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¢4 Key Terms / Phrases

ronunciation

P
addition hv%  difference 7= factor PRI
subtraction JH0Z  product i common factor INRIEL
multiplication 3/  quotient P highest common factor 5 AN K%L
division &% dividend FodiER prime number =T

plus il divisor FREL composite number B
minus Y remainder EREY prime factor =N
times e multiple (=274 index notation FeHEiEE
divide 23 common multiple INMEEL base J&E

sum il least common multiple F/NAfZE%  index / exponent FEEL

E Useful Sentences

What is the product of 5 and 3? 5 f1 3 EEE%/D?
Divide 6 by 3, and then subtract 1 from the quotient. | 2 6 [&LL 3> ZREIEFTEAIRERE 1o
Is 1485 divisible by 3? 1485 T]H: 3 EEERIE ?
My brother’s age is twice my age. EFEFHVE S B IRATRfE -
The sum of two consecutive numbers is 29. N {E 2 AE IR 29 o
The square of 8 is 64. 8 HIFJi/E 64 -
Evaluate the following expressions. SHE TS EE -
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.
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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 11.  25x14+5
12. 5+144x23 13, 342-26x7

14, 15x33-636+2 15.  (42-18)+2x3
16.  (38+46)— (24 + 19) 17.  (128+64+8)+4

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. 33is a factor of 132.

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

23. 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)
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 oil?

determine #IE7  even number {887 odd number Z&{ consecutive numbers E&EZ dozen —3T litre AF
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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.

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

A. Conversion between Decimals and Fractions

16.295 is a decimal, which can be read as sixteen point two nine five.

tenths

units
tens —¢ l l¢—hundredths

16f295

decimal point thousandths
Fractions can be classified into following three types:
Proper fraction Improper fraction Mixed fraction

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

The numerator is smaller than | The numerator is greater than
the denominator. or equal to the denominator.

numerator ——» 3 7
denominator 5 A 6 ~
— 9 4 3

fractional part;T

integral part —¢

Read as : three-fifths / Read as : seven quarters / Read as : six and two-thirds /
three over five seven over four six and two over three

(’) Improper fractions can be converted into mixed fractions and vice versa.
: eq L-13
.g. 112

€ Example 1

Convert 0.45 into a fraction.

=— <« Reduce the fraction to its simplest form.
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€ Example 2

3
Convert — and l into decimals.
5 25

Method 1: Expand the fractions

§_3><2
5 b5x2

€ Example 3

Junior Secondary Mathematics in Action

Method 2: Use division

0.6
—=3+5
5 5)3.0
=0.6 <« 30
l:7+25
25
=0.28

Arrange the following numbers in descending order.

1113 1125
4' "8

Method 1: Convert the numbers into fractions

1lzll><2 :12
4x2

4 8
11252112 _q1
1000 8

1§>1E>11
8 8 8

1§ >11 >1.125
8 4

<« Compare the numerators.

Method 2: Convert the numbers into decimals

11 :1+l =1+0.25=1.25
4 4

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

1251151125
8 4
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B. Basic Operations of Decimals and Fractions

The following table shows some basic arithmetic operations of decimals.

Addition Subtraction
e.g. 2.08+3.42 2.08 e.g. 54-2.25 5.40
=55 + 342 =3.15 — 225
- 5.50 — 3.15
Multiplication Division
e.g. 8.12x34 e.g. 3.5+0.4 8.75
J 812 g 4)35.00
=27.608 x 34 = (3.5x10) = (0.4 x10) 32
24 360 e 30
=35+4
+ 3248 28
27.608 =8.75 20
20
Example 4
2.5
Evaluate 2.5x3.6+1.5. x 3.6
o 750
Solution: + 1,50
25%x3.6+1.5=9+15 < 9.00

=(9x10) +(1.5x10)

<« Multiply both the divisor and the dividend by 10 so that the divisor

—90-15 becomes a whole number.
=6
The following table shows some basic arithmetic operations of fractions.
Addition Subtraction
e.g. 14_3:24_1 e.g. 32_2i=3£_2i
3 6 6 6 5 15 15 15
_3 _15
6 15
_1 _,1
2 3
Multiplication Division
1 1 1 1 5 2 5 gt
eg. 3 x =X ¢ 09 7 5= 5"
3 15 3 15 27 9 , 2
_2 _>
3 ]
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(f} If the multiplication and division of fractions involve mixed fractions, we
{ should first change the mixed fractions into improper fractions.

@ Example 5

1 3 5
Evaluate 2—+3—+—.
4 6
p—
21 3§ +§ = 1 + E X Q « Express 3E as an improper fraction.
4 4 6 4 4 5 4
— 2%4.% <« Perform multiplication and division before addition and subtraction.
:21+4l
4 2
= 23 +4= <« Express the fractions in a common denominator.
4 4
_63
4

@ Example 6

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

Weight of the remaining chocolate cake

3 3
_3.(1-321k
4{ 5) .

3 2

_3.2
1759
3

_3
10 2
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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

price of half a dozen pens and 1% dozen pencils?

Total selling price

=$(6.3x12x%+3.7 x12 xl%j

=$(6.3x6+3.7x12x§j

=$(6.3x6+3.7x16)
_ $(37.8+59.2)
- 507

Knowing More

Recurring Decimals

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.

In a recurring decimal, the repeated part is called the recurring period. It is indicated by the recurring
point(s).

For example:
l‘ Recurring point(s) H_*
0.555 555...= 0.5 0.409 090...=0.409 0.629 629...

Recurring period

We can use recurring decimals to represent fractions as follows:

1 _0333.-03 8 _07272..-0.72, U 0407 407...=0.407
3 11 27
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¢, Key Terms / Phrases

decimal /N thousandths T iz
decimal point  /]NE(EE fraction PAR
units &z numerator 5T
tens A denominator 55RE
tenths +fir proper fraction — EL47#§
hundredths 5z improper fraction {73

E Useful Sentences

Junior Secondary Mathematics in Action

Pronunciation

mixed fraction TTE
divisor FrRE
dividend HERER

descending order IR ZE/INIEF]
ascending order  FH/NE KHEF]

recurring decimals {EEE/[NEx

What fraction of the time is spent on studying? | fEAEE2E FAVASRE (L4 > 26 2
: 195572 5 7

=

. 7 .1 7

What fraction of — is =? = =
8 2 2

Convert the following mixed fraction into an

LU B R B -

improper fraction.

4.085 is read as four point zero eight five. 4.085 FE{EVUBLE)\F -

Which digit in 35.62 is in hundredths place?

£ 35.62 ST - W—(EE - RAET ML ?

Exercise 2

1.

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

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

(&) ‘1’ 1isin 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. I:'
. 13

() 5’ in the number represents 50. I:' (f) Itisequal to 65ﬁ' I:'

Reduce the following fractions into their simplest forms.
24 120

a) — b) —

@) 80 (b) 135

13

126

© %

© Pearson Education Asia Limited 2020



Bridge Programme P6 to S1 Junior Secondary Mathematics in Action

3. Convert the following decimals into fractions.

(a) 0.55 (b) 3.75 (€) 15.625

4. Convert the following fractions into decimals.

98 1 27
(a) 200 ———— (b) 3§ . (c) >

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

4 6 11 1¢ 5 7
@ ¢ L]+ ® 5 L3 © 5 L5

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
(a) A Ay A A
36" 12° 2
1 .1 1
(b) 05 =, 1=, 1.15 1= 0.12
8’ 16 4

Evaluate the following. (8 — 19)

8. 54-32+26 9. 19.8:0.33
10. 12.6=0.7-2.25x4 11. (6.6x0.3-15)x4
12. E-l-?—l 13. lxgxg
30 6 10 30 7 12
14, 1232211 15, (3_3j+211
45 7 5) “35
16. 1+1l—lxz 17. gx 1 5 +§
10 2 6 3 3 (1276)' 8
18. 25+3°x(2+0.75) 19 stx(g_;lj+1j;
4 12) 16

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?

4 2
24. A bag of peanuts weighing 25 kg costs $30. Mary buys a bag of peanuts that weighs 45 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?

Wi
I

1 3
26. Linda uses 7 of a bag of flour to make some bread and 5 of the

rest of it to make some biscuits. What fraction of the flour is left?
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Approximations

A. Unit Conversion

Junior Secondary Mathematics in Action

The following table shows some common unit conversion.

Quantity Example
1 minute (min) = 60 seconds (S)
Time 1 hour (h) = 60 minutes (min)
1 day = 24 hours (h)
1 g =1000 mg
Weight |
1 kg =1000 g
1cm =10 mm
Length 1 m=100cm
1 km =1000 m
1mL=1cm3
1L =1000mL
Capacity |
1L =1000cm3
1 m3=1000 L
Example 1

Express 60 cm in the following units.

(& mm

(o) m
Solution

@ 60 cm

=60 10 n
=600 mm

17
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Example 2

Junior Secondary Mathematics in Action

Express 75 min in the following units.

(@ s

(b) h

Solution

(@ 75 min (b) 75 min
=75 60 75
=4500 " 60

=1.25h
B. Approximate Value
Mathematical term Example

Exact value

7.56 is the exact value of 2.1 x 3.6.

Approximate value

7.6 is an approximate value of 7.56.

Rounding off is a method of finding an approximate value.

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

Approximate value Degree of accuracy

20 000 correct to the nearest ten thousand
18 000 correct to the nearest thousand
17 800 correct to the nearest hundred
17 830 correct to the nearest ten
17 825 correct to the nearest one

17 825.4 correct to the nearest tenth or correct to 1 decimal place

17 825.36 correct to the nearest hundredth or correct to 2 decimal places
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% Example 3
(a) Round off 98 467 to the nearest thousand.
(b) Round off 4.98 to 1 decimal place.

o

(@ 98 467 98 000 (correct to uthen

(b) 4.98=5.0 (correct to 1 decimal place)

% Example 4

(a) Round off 46.95 kg to the nearest kg.
(b) Round off 46.95 kg to the nearest 0.1 kg.

-

(@ 46.95 kg 47 kg (correct to

(b) 46.95 kg =47.0 kg (correct to the nearest 0.1 kg)

% Example 5

Junior Secondary Mathematics in Action

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

1

6 (b)

(@)

soluti

1
a) —=0.0625
@ 75

=0.06 (correct to 2 decimal places)

7

(b) 3 75

0.8
.88 (correct to 2 decimal places)

19

7

8
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C. Solving Problems by Approximations

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.

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

. : . .45
Firstly, we can round off the cost of a piece of cake to the nearest dollar, i.e. $5. Then, by computing R

.45
we get 9. Therefore, we can buy about 9 pieces of cake. This is simpler than finding the exact value (I.e. Ej

% 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.

:

There are about 600 students joining the school picnic.
". The required number of coaches

600
N — « The symbol ‘~’ means
40 ‘approximately equal to’.
-15
» 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.

:

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

=4000 m

4000

1000
=4 km
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¢ Key Terms / Phrases e e
unit conversion  EEfirEEA rounding off VOt AE estimate fHE
exact value HhEE correct to AR | R

approximate value #T{l{E degree of accuracy  ZEREFE

E Useful Sentences

Round off the following numbers to 1 decimal place. | {2 N5 8ka A 2= —r /N8 -
Estimate the average number of students in a school. | i Bl R AV EIgE2 4 A S -

Estimate how many books Harry can buy. HREAFIE S/ DARE -
Estimate whether Amy can afford to buy 12 dresses. | BV EEGHEE 12 REET -
The symbol ‘~> means approximately equal to. 198 Ty BRARLIER -
Exercise 3

1. Complete the following unit conversions.

(a) 100 min = S (b) 5h= min
(c) 1800s= h (d) 1200g= kg
(e) 0.85L= mL (f) 6L= cm?
() 35mé= L (h) 150m= 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) There are about 1200 students in the school. D D

passenger ‘X
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3. Round off the following numbers to the required degree of accuracy.
8637 742 218 37 425 99 999

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

5. Round off the following fractions to the nearest one.

2 1 5 7 15

6. (a) 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.

7. 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

8. 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

() 189x101 (d) 999218

22 © Pearson Education Asia Limited 2020



Bridge Programme P6 to S1 Junior Secondary Mathematics in Action

9. 6 pieces of toys cost $117. Estimate the cost of one piece of toy.

10. A box weighs 59.7 kg. Estimate the total weight of 3 boxes.

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

A. Introduction to Algebra

Mathematical term Meaning Example
) A symbol representing a value. We often
Algebraic symbol i i P 9 ) X, Y, 2
use English letters as algebraic symbols.
) . An expression that contains one or more 3X 4.9
Algebraic expression . 7y-5, —, 8a
algebraic symbols. 2

Word phrase

Algebraic expression

Divide c by 6

Add2toa a+2
The sum of xand b X+b
Subtract u from w w—u
i 3a

3timesa (3a represents 3 x a.)
The product of x and 2y 2xy

c

6

[% represents c + 6.)

One-fourth of m minus 2

The square of t

@ Example 1

Represent the following word phrases by algebraic expressions.

(a) Add 3 to the product of y and 4.

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

(a) The required algebraic expression

=yx4+3
=4y+3

<« 4y representsy x 4.

25
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(b) The required algebraic expression
=c’+5+4

c? 2

=44 < % represents c? + 5.

@ Example 2
There are 5 bags of chocolates in a box and each bag of chocolates weighs x g.
(@) What is the total weight of 5 bags of chocolates?

(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?

(a) Total weight of 5 bags of chocolates
=95xXg

(b) Weight of chocolates that each student gets
=5x+9¢g
5x

B. Simple Equations

An equality that contains an unknown is called an equation. For example, Xx+2=5 is an equation
with an unknown x.

& Example 3
Solve x-5=13.

x-5=13
X—5+5=13+5 <« Add 5 to both sides of the equation.
x=18

26 © Pearson Education Asia Limited 2020



Bridge Programme P6 to S1 Junior Secondary Mathematics in Action

@ Example 4

Solve 3y+6.5=9.8.

3y+65=938

3y+6.5-6.5=9.8-6.5 < Subtract 6.5 from both sides of the equation.

3y=33

3y 3.3
? = <« Divide both sides of the equation by 3.

3
y=11

@ Example 5

Solve 5(z—7)=40.

5(z-7) =40
5(z—7) _40 - . :
5 = ? <« Divide bhoth sides of the equation by 5.
z-7=38
2-7T+7=8+7 <« Add 7 to both sides of the equation.
z=15

C. Application of Equations

Steps of setting up an equation to solve a problem:

1.

ok~ N

Identify the unknown in the problem.

Represent the unknown by a letter.

Set up an equation based on the given information.
Solve the equation.

Write down the answer to the problem.
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@ Example 6

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

an equation to represent the situation.

: _ 2

The fraction of passengers remained :1—§
_3
5

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

& Example 7

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

Based on the given information, we can set up an equation as follows:
2x15% 4n= 08 <« A chicken has two feet and a pig has four.
30+ 4= 98 Number Number of feet

30+ A- 30 98 Chicken 15 2x15

4n=168 Pig n 4n

4n 638

4 4

n=17
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@ Example 8

Junior Secondary Mathematics in Action

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

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

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

05x8+0.2xx=2x10 <

Type of coins

Number of coins Value of the coins

4+0.2x=20 $05 8 $0.5x 8
4+02x-4=20-4 $0.2 X $0.2x
0.2x =16
0.2x _ 16
02 0.2
x =80
Leo has 80 $0.2 coins.
¢4, Key Terms / Phrases
algebra & unknown A1 let 2%
algebraic symbol REFTIE equation 72
algebraic expression  {LE= solve fi
E Useful Sentences
Which of the following are algebraic expression? TAIRLE R AR 7

Set up an equation in x.

FEIL—(EEL X R RAE TR -

Express the total area of the figure in terms of y.

LLy B HIRIERE -

The number equals half the product of b and c.

ZEEFER b B o fRREY— -

Find the value of the unknown in each equation.

RETTIE FHYRFNEHIE -

The number of boys is half that of the girls in the class.

PP A NBURACE NI — -

Find how many more boys than girls there are.

REALELAE LS HAVEHE -

My uncle’s age is 4 times that of his son.

1A At 52 AU -

29
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What are their present ages? i MIERAE 2 D% 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) | 3d2+8d =1

(d) | x2—100

2
—m-6n=7
© | 3

Represent the following word phrases by algebraic expressions. (2 — 5)
2. Addato 10.

3. Subtract b from 7.

4. Multiply 5 by c.

5. 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-.
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appropriate = /Y

Solve the following equations. (11 — 22)

11. a+13=20 a= 12. b-50=123 b=

13. 3c=57 c= 14, %:12 d=

15. 7e-27=36 e= 16. 4f +21=41 f=

_ h-3 _

19. 0.7w=4.9 W= 20. X -15 X =
— 26

21. 5y+1.9=9.4 y= 22. 22023 443 z=

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?
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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?

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 5 on clothing.

If her savings still has $130 left, find the original amount of her savings.
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originally [R2K  savings &  ornament &f4)
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Percentages

A. Concept of Percentages

Junior Secondary Mathematics in Action

A percentage is a fraction with 100 as its denominator.

For example, 20%

125
and 125% =—"—"
°~100°

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

6 <[ Note that 100% = =1 and 1 (or 100%) means the whole.

Convert a fraction into a percentage

Convert a percentage into a fraction

(@)

(b)

l = l x100% = 20% « Alternatively,
5 5 1_1x20 _ 20
5 5x20 100
1L = 1 100% =110% *
10 10

=20%

75 3
a) 75% =2 -2
@) °T100 4
(b) 1600%=-0_8_,3
100 5 5

Convert a decimal into a percentage

Convert a percentage into a decimal

()
(b)

0.5=0.5x100% = 50% < 0,\5}\}: 50%

1.2=1.2x100% =120%

25

2506 = 2> —0.25
@) =100

<4 25%=0.25

A

140

(b) 140%==—=14
100

< Example 1

3 .
(a) Convert 3 and 0.37 into percentages.

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

Solution

(@)

(b)

3 _3,100% = 37.5%
8 8 _

0.37=37%
W =
38% > 37.5% > 37%
3
38% > § >0.37

33

<« Move the decimal point 2 digits to the right and add the % sign.
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<« Example 2
1 . .
(a) Convert 335% into a fraction.

(b) Convert 12.5% into a decimal.

@ 33 %20
3 0 3

100 1
3 100

lw | =

(b) %)UZ 5% 0. <« Move the decimal point 2 digits to the left and remove the % sign.

€ Example 3

Find the values of the following expressions. Express your answers in percentages.

(3) 38% +83% (b) 1+12.5%
C 0 — 0 — ()
97% — 79% d) 1—80%

Solution
(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)%
=20%
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€ Example 4
Find the values of the following expressions.

(8 22« 50 (b) 30+25%

() 22x50% =22x % <« Convert percentages into fractions.

:22><1
2

=

25
b) 30+25%=30+—
(b) ’ 100
=30+l
4

=30x4
-120

B. Applications of Percentages

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

t
Percentage of the part= Part_ . 100%
whole

€ Example 5

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

The required percentage
_ 8 L 100%

40
=20%
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@ Example 6

Kelly has 160 marbles. 30 of them are red marbles, 70 of them are blue marbles and the rest are
green marbles.

(a) What percentage of the marbles are blue marbles?
(b) What percentage of marbles are green marbles?

() The required percentage

_ 0 100%
160

=43.75%

(b) Number of green marbles
=160 30
=60
The required percentage
= ﬂ><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.

< Part = whole x percentage of the part >

€ Example 7

There are 680 students in a hall. If 62.5% of them are girls, find the number of girls.

Number of girls
=680x62.5%

_680x 222
100

- 425
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@ Example 8

Junior Secondary Mathematics in Action

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.

Solution

Percentage of students who go to school by bus

=1-15%—-62%
=23%
The required number of students
=500x 23%
23

=500x —
100

=115

€ Example 9
Solve the equation yx60%=9.
Solution

yx60% =9

¢y, Key Terms / Phrases

percentage 77 descending order

EEPNEVE 27

37

e

Pronunciation

ascending order F/NEAHEF
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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.
(@) 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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