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Explanation of Content

This book contains chapters on rational numbeditiad and
subtraction of integral expressions, simple equatia one
unknown, linear inequalities, simultaneous lineguaions in

two unknowns, multiplication and division of intedjexpressions,
fractorization and fractions. This book is writtiem use by Year 7
junior secondary students.

. The exercises in this book are classified intot@garies, namely

practice, exercise and revision exercise
(1) Practice For use in class practice.
(2) Exercise For use in homework.
(3) Revsion Exercise For use in revision. Some
guestions marked with “*’are
challenge questions for use by
able students.

This book is written in accordance with the secondahool
syllabus set by the Mainland China Education Buiadl984.

How to self-study using the book

First plough through each Chapter and Section chyef

Digest the examples, then close the book and s@ii€an
work out the solution by yourself.

Work out the questions set in the Practice, Exerarsd
Revision Exercise in your notebook. There is nadrteecopy
the question, but student should mark the pageemde and
show all working steps and details.

4. Student should form the habit of checking the sofuafter
completing each question. After verifying that dreswer is
correct, place aV” mark against the question number for
record.

5.  When the student encounters a question that heraxes
understand or cannot work out the answer, he sheuidad the
explanation in the relevant Chapter and Sectioit batfully
understands it.

6. Itis advisable for the students to organize théwesento study
group of 4-6 persons. Set target plan to moniterfogress.
Meet regularly to discuss and check the progregsther.

7. This book will require 3 months time (involving ali®00
study hours) to complete the learning of all thads set in the
junior secondary school syllabus. Among the topAgebra
and Geometry can be studied in parallel.

Note: The units of measurement used in this book include

Units of length:  km (kilometer), m (meter),
cm (centimeter), mm (millmeter);
1km =1000m, 1 m =100 cm = 1000 mm;
Units of weight: T (Tonne), kg (kilogram), gréan);
1T =1000 kg, 1 kg =1000 g;
Units of capacity: KL (kiloliter), L (liter), mi(milliliter);
1kL=1000L,1L=1000mL.



Chapter 1 Rational Numbers

I. Definition of Retional Numbers

1.1 Positive numbers and negative numbers

In our daily live, we often count objects indivally, by using
positive integers 1, 2, 3, ... : when conveying asags that there is
no object at all, we use the figure 0. But whenmeasure the length
or weight of objects, we often encounter valuesctare not exact
integers, in which case we shall have to expresgs vues in
fractions and decimals.

Is it possible to describe every singl¢ 2
value using only integer, fraction andts 15
decimal? Let us look at the followingf© 10

t’S 5
5 0
5
10

exampes: On one day, the highes
temperature is 5°C above zero, the lowe L
temperature is 5°C below zero (Diagram 1-1)
If we limit our knowledge to what we have
learnt in Primary school, we can only
describe the two temperatures as 5°C witho0t
any differentiation.

Although both values are 5°C, a temperature @f &ove zero
is contrastly different from a temperature of 5°@ldw zero.
Looking at the calibrations on a thermometer, cemperature is
above the 0°C marking and the other temperatubelsw the 0°C
marking. To differentiate the two different valuege describe the
temperature of 5°C above zero as +5°C (read asiyw&°C); and
describe the temperature of 5°C below zero as (E& as negative
5°C). That is to say, we describe a temperatureeabero as having
positive value, and describe a termperature belevo as having
negative value. Using the knowledge we have lefiamh Primary
school, we describe positive value by prefixingvith a “+” (read
as positive) sign, or leave it without a prefix; wescribe negative

value by prefixing it with a “-” (read as negative) sign.

C

Diagram1-1

There are many examples of objects A
with contrasting opposite values. For
example, location A is 5.2m above S
sea-leval, and location B is 3.6m below

i

sea-level (Diagram 1-2); Yesterdaf;% ____:%—_——’-;f,
T(Tonne) of goods was moved in, toda)?g |
L

describe the location 5.2 m above see Diagram 1-2
level as +5.2 m, the location 3.6 m below

4%T of goods is moved out; etc. We ca

sea level as—3.6 m. ForS%T of goods moved into a godown, we
describe it as+ S%T, for 4%T of goods moved out of a godown,

we describe it as— 4%T )

Practice

1. (Mental) List some examples with contrasting opposite valles

2. (Mental) If we describe moving east 5 km (kilometer) as
+5 km, then how to describe moving west 6 km?

3. (Mental) If we describe having descended 400 m-480 m,
then how to describe having ascended 800 m?

4. (Mental) If we describe an accoubtlance of 10.32 dollars
+10.32 dollars, then how shall we describe a losst.ab
dollars?

Numbers like +5, +8%, +5.2 which carry a positive sign
are calledpositive numbers (the positive sign can be abbreviated).
Numbers like —5, —4%, — 3.6 which carry negative sign are

called negative number O is neither a positive number, nor a
negative number, it can be described as a neutrabar.

-2-



Practice

(Mental) Read the following number, and say whether itais

positive number or negative number.

+6, —8, 75, —0.4,0, §, 9.15, —2, +1ﬂ.
7 3 5

[Example] All numbers with positive values fall into the st
positive numbers, all numbers with negative vafasnto the set of
negative numbers. Classify the following numbepasitive number
and negative number and fill it into the approgiatrcle one for the
set of positive numbers and the other for the Eeegative numbers:

—11,4.8, +73, —2.7, E —i—l, —8.12, —E.
6 12 4

Positive numbers Negative numbers
Diagram 1-3

Solution

4.8, +73, 1 —l—l
6 12

Positive numbers Negative numbers
Diagram 1-4
Up till now, the types of numbers we have leamnet

Positive integers for example +1, +2, +3, ...;

Zero: 0;
Negative integersfor example—1, —2, —3, ...;

-3-

Positive fractions for example + 8%, +5.2 (that is + 5%),

2
3

Negative fractions for example — 4% , —3.6 (that is — 32 ),

_ 5
37"
Positive integers, zero, negative integers aledadoely called

integers positive fractions, negative fractions are cdliesly called
fractions. Integers and fractions are collectively calletional

numbers.

NOTE: 1. An integer can be regarded as a fraction with
denominator 1, therefore the set of fractionsudek
integers. Sometimes we want to study the diffezenc
we would treat integers and fractions as sepaet®
in which case, the set of fractions will not ircéu
integers.

2. The term natural number in general use in Acaeri
does not include 0, whereas in general use ingeuito
will include 0. To avoid confusion, it is better tise
the term positive integer to mean 1, 2, 3, ..yde the
term non negative number to mean 0, 1, 2, 3, ....

Practice

1. (Mental) Examine each number below, is it an integer| or
fraction? Is it a positive number or negative nurfibe

—7,10.1, —1, 89, 0, —0.67, l§.
6 5

2. (Mental) List out some positive integers, negative intsger

positive fractions, negative fractions.




1.2 Number Axis

In our daily lives, we usually make calibratioos a straight
line to indicate values of different magnitudes.r Fexample, the
calibration on a thermometer indicates the degfé¢eroperature: the
first calibration mark above zero represents 1°6Ge tsecond
calibration below zero represents2°C; ... Further, the calibration
on a ruler indicates lengths of different magnitdde calibration
on a beam balance indicates weights of differergmtiades, ... etc.

Similarly, we can mark points on a straight litee reprent
positive and negative numbers.

Draw a straight line, choose a point on the hear the middle
and mark it as O, it is called tleigin. Regard the right side of it as
the positive direction, then the opposite side toisithe negative
direction. Mark the positive and negative numbenstioe line as
shown in diagram 1-5.

B D (0] C A
P ST BRI G BT N B ST I VI T B S TS
6 5 4 3 -2 -1 0 1 2 3 4 5 6
Unit of length—
Diagram 1-5

This sort of line with markings of the origin, ethpositive
direction and a unit of length is callechamber axis.

With this number axis;+5 can be marked as point Awhich is 5
units to the right of the origin,—4 can be marked as point B which
is 4 units to the left of the origin;-2.4 can be marked as point C

which is 2.4 units to the right of the origin; 1% can be marked as

point D which is %units to the left of the origin, ..., etc. In this

manner, all rational numbers can be representeg@diyts on the
number axis.

[ Example] Mark the following number on the number axis:

+1, —5, —25, +4%,0.

Solution
P IR0 T NN B AT NI I W B S O A
-5 2.5 0 +1 +41
2
Diagram 1-6
Practice

1. (Mental) In the number axis below, what numbers do theso
A, B, C, D, Erepresent?

B D E A C
.I.I.L.I;I.L.I.I.L.I.I;I.I.:
6 5 4 3 -2 -1 0 1 2 3 4 5 6

Diagram1-7

2. Draw a number axis and mark the following number tba
number axis:

+6, 1.5, —6, ZE, 0, 0.5, — ZE.
2 2

1.3 Opposite numbers

We can see that6 and—6 are two numbers with different signs,
one positive and one negative. When marked on timeber axis,
these two numbrs are represented by two pointgaal edistance
from the origin, one on each side of the origine Hituation for the

pair of numbersZ% and — 2% Is similar.

For two numbers like these which are equal in mtade but
different in signs, we say that one number isgpposite numberof
the other one. +6 is the opposite number-06, —6 is the opposite



number of +6,+6 and — 6 are mutually opposite numbers.
Similarly 2% and — 21 are mutual opposite numbers.

The opposite number of 0 is 0.

Practice
1. (Mental) What is the opposite number of 9? What is the

opposite number of-7?
2. (Mental) What is the opposite number of2.4? What is the¢

174

opposite number oé?

We know, the values of +2 and 2 are the sameéjdha say, +
2 = 2. Similarly +(+3)=+3 ,+(—4) =4.

—2 is the opposite number of 2, and similary(+3) is the
opposite number of +3. Therefore (+3) =—3 ; —(—4) is the
opposite number of 4, therefore—(—4) = 4.

If we put a “+” sign before a number, it does not change the
value of the number. But if we put a “—" sign before a number, it
will turn the number into its opposite number.

+0=0, —0=0.

Practice
1. Simplify the sign of the following number:

S (8); H(-9) —(—6); —(+T7); +(+§).

2. Examine the following pair of numbers, which para pair of
equal numbers? Which pair is a pair of opposite lmensf?

+(—8) and —8; —(—8)and —8;
+(+8) and —8; —(+8) and +(+8);
—(—8) and +(—8); —(—8) and +8;
—(—8) and +(+8); +8and +(—8).

1.4 Absolute Value

In order to differentiate numbers with contragtwalues, we
make use of positive number and negative numberefample, one
car goes due East for 5 km and a second car geegvdst for 4 km.
If we regard the eastward direction as positive case represent both
the direction and distance of the two cars as +5am —4 km
respectively.

Sometimes we are only interested in the distanmeered,
regardless of the direction, then we can regardvioecars being at
5 km and 4 km respectively. Here the number 5esathsolute value
of +5, and the number 4 is the absolute value-af.

We can saythe absolute value of a positive number is the
number itself; the absolute value of a negative nuber is its
opposite number; the absolute value of zero is zero

For example, 5 is the absolute value of +5;,—(—4) = 4 is the

absolute value of—4. In the same way, the absolute values of both

1 1 1
— and —= are —=.
3 3 3

Refer to the number axis, we notice that the labbswalue of a

number is just its distance from the origin.

— »
IIIIIIIIIIIIIIIIIIIIIIIII:
-4 0 +3
Diagram1-8

For example, the absolute valuerd is 3 which means that the
point representing+ 3 is at a distance of 3 units from the origin; the
absolute value of—4 is 4 which means that the point representing
4 is at a distance of 4 units from the origin (D&gl-8).

To indicate taking the absolute value of a numbbe
mathematical notation is to put two vertical lines bracket the
number .

For example, the absolute value of +4 is writksnp-4|, the



absolute value of-6 is written as +6|; Use to represent

2
+—
3

2
absolute value of+ 3 and use-}4.5| to represent absolute value of

—4.5.
_ _ 1 _ 1| _

[Example] |+8|=? {-8|=7 5 =? ‘Z =?

; 1/ 1 1/_1
Solution +8|=8;}-8/=8; |+=|==; |—=|==.

o= e |
Practice
1. (Mental) What is the absolute value of the following numtbe
+7, —2, §, —9.6.
4

2. |—3|=7 +1% =? |-1|=? 19]=? [0|=?—p.4|=?

1.5 Comparing rational numbers

Comparing + 6 and+ 2, which number is larger? On the
number axis (Diagram 1-9), which of the two number§ andi-2
lies on the right side?

IIIIIIIIIIIIIIIIIIIIIIIIIII:
0 +2 +6
Diagram1-9

+6 is larger than +2 because on the number &&igson the
right side of +2. We can write:
+6>+2,0r +2<+6.
Here the ®>” sign means larger than, and th€ ™ sign means
smaller than.
Let us think for a while: Location A is at a hieigpf +4 m, and
location B is at a height of-10 m (Digram1-10), which location is

-9-

higher? On the number axis, which of the two nusberand —10
is on the right side (Diagram 1-11)7?

Diagram 1-10 Diagram 1-12

DL LLLLLELLLLLL, obb bbb LB
-10 0 +4 -8 -3 0
Diagram 1-11 Diagram 1-13

Location A is at a height of~3 m, and location B is at a height
of —8 m (Diagram 1-12), which location is higher? Oa ttumber
axis, which of the two numbers3 and—8 is on the right side
(Diagram 1-13)?

For two rational numbers on the number axis, thenumber
that lies on the right side is larger than the numbr that lies on
the left side.

For example, in Diagrams 1-11 and 1-134>—10, —3>—8.

Regarding comparison of rational number, we h&asitive
number is larger than zero, negative number is smédr than zero,
positive number is larger than negative nhumber; corparing two
negative numbers, the one with larger absolute vakiis smaller.

Practice
(Mental) Compare the magnitude of the following numbers:
10and 2;—10and —1; 4 and —12; —3 and 7;
—5and —20; —18 and 1; 8 and 0; 0 ang-100; 0.9 and 1.1;
—0.9and—1.1; —1.1and —1.09; +1.1 and —1.09.

-10 -



[ Example 1] Compare the magnitude o%% and— %
Solution ‘—2‘:z:§, ‘§‘=§=3
3 3 12 4 4 12
Also". §<3
12 12
) 2 3
L=
3 4

NOTE: In the above, the symbol'.”” is read as “because”; the
symbol “.".” is read as “therefore”.

Practice
(Mental) Compare the magnitude of each pair of numbewbahd
explain your reason.
A and i; ! and —i; 1 and l; 1 and —l;
10 10 10 10 2 3 2 3
1 and i; 1 and —i, 1 and z; 1 and _Z;
20 5 20 2 3 2 3
_1 and E
3

[ Example 2] Use “>" to connect the following numbers:

—7,2, —3.
Solution Arrange the three numbers 2,3, —7in
descending order. Use-" to connect:
2>—-3>—T1.
Exercise 1

1. Recording the rise of 0.07 m in the water levehakservoir as
+0.07 m, how to record the fall of 0.04 m in the evdevel of
reservoir?

-11 -

If we use —50 dollars to mean giving out 50 dollars, whathis t
meaning of +200 dollars?

If we regard going north is a positive directiohen what is
meant by going—70 m? If we regard going south is a positive

direction, then what is meant by goin@0 m?

Use positive or negative numbers to represent ttiewing
contrasting values:
(1) M Mount Everest stands at 844.43 m above sea level
(according to the measurement taken in 2005);
(2) The deepest location in Pacific Ocean is at 1102#&ow
sea level.

On a certain day, the temperature recorded at ¢la& preather
station at 4 different times of the day are respelyt

2.2°C below zero, 5.7°C below zero,

0.4°C below zero, 4.9°C below zero.
Represent the temperatures using positive andinegaumbers.

The inflow and outflow record of a food stockhoase (positive
represents inflow):
September
Date 14 15 16 17 18 19 2(
Inflow (T) | +82| —17| —30| +68| —25| +40| —56

Explain the rational of the daily records.

(1) Write down a 3-digit positive number at random;
(2) Write down a 3-digit negative number at random.

The left circle is a set of positive numbers, tight circle is a set
of negative numbers, write each number below iht groper
circle:

—16, 0.004,—&—}, —1, 9651, 25.8,—3.6, —4, §
8 2 5

S>>

Positive numbers i
(No. 8) Negative numbers

-12 -



10.

11.

12.

13.

14.

15.

Write the number below inside the suitable bracket:

1, —2 89,7, 2,
5 6

—3.2, +1008, —0.05, 28, —9.

Set of positive integers: {1, }
Set of negative integers: { }
Set of positive fractions: { }
Set of negative fractions: { }

Is there a rational number which is not a positivenber nor a
negative number? If there exists such number(sy, tnany are
there? What are the numbers?

In the number axis below, what numbers do the pdinB, C, D,
E represent?

C
s

- O

- M

v

[oN Hw)
wWe—3
N =
gl -
o b—

[,
1 2

(No. 11)

| I I I I N
6 5 -4 3 -2 -1

Mark the following numbers on the number axis5.5, —6, 4,

—3.5,0, 1.5.

What is the opposite number of 5? What is the opposite
number of +1? What is the opposite number ef3? What is
the opposite number of 0?

What is the number opposite to1.6? What is the number

opposite to—0.2? What number is mutually opposite %10?
Are % and —0.5 mutually opposite to each other?

Mark on the number axis the points correspondingthe
numbers 2,—4.5, 0 and their opposite numbers.

-13 -

16.

17.
18.

19.
20.

21.

22.

23.

Simplify the sign of the following number:
(1) —(—16); (2) —(+20);
(3) +(+50); @ —(-33)
(5) +(—8.07); ®) —(+3)
1+11=? t9=? |-H=2 [105|=>

What is the absolute value of 3? What is the absolute value of
—3? How many numbers have their absolute value aqua?

What numbers have their absolute value equal toWAfat
numbers have their absolute value equal to 0?

| —5] =5 true or false? 5| :% true or false?
Compute:
: 3 S.
1) |—-28+|—17|; (2) |-5= —|-34;
8 6
(3) [-16]x|-5]; (4) -0.15] + |-6].

—5 is larger than—4, true or false?—éis larger thaﬂ—%,
true or false?

Compare the magnitude of the following pair of nemso
1) —9and —7,; (2) —100 and +0.01;

5 3 4 3

3) —— and ——; 4) — and —;

®3) 3 ) 2
(6) —0.75 and —0.748;

8
(5) —19and—2.1;
(8) _3 and —0.273.
11

(7) 0.85 and—z;
8
Arrange the three numbers below in ascending om@mect

them using the £” symbol:

(1) 3, -5, —4| (2) —9,16, —11.

-14 -



24,

25.

26.

27.

Compare the magnitude of the following pair of nemnso
(1) +(—48)and—(+ 42);

3 3
2 —( Z)and ( E)’
(3) |—4]and —4;
(4) —|—2]and —(—2);
5) —(—11)and ‘+13‘;

3 3
(6) —(+3.25)and—|—3.245].

The following table shows the average January teatpe of a
certain year of a number of cities in the worldaage them in
descending order according to their temperatures.
Beijing | New York| Taipei Moscow Seoul
—4.6°C 3.1°C 15.1°C | —19.4°C| 2.4°C

The altitude of 4 location4, B, C, D in a coal mine are:
A(—97.4 m),B(—159.8 m),
C(—136.5m)D(—71.3 m).

Which location is at the highest altitude? whicbdtion is at the

lowest altitude?

The production rate of 4 types of rice, namely typeype B,
type C, type D are compared to the production rate of Brand
rice (Regard the production rate of Brakdce as positive):
Type A: +12.4%; Type B:—9.8%;
Type C: —6.4%; Type D: +8.6%.
Among the 4 types of rice, which type has the hsgipeoduction
rate? which one has the lowest production rate?

-15-

II. Addition and subtraction of Rational Numbers

1.6 Laws for Addition of Rational numbers

Starting from one point and making two moves, wisathe
result? (assume East is the positive direction)kLatothe following
examples:

(1) Go east for 5m and then east again for 3m.rékelt is 8m
due east. This is a simple addition.

This is calculating the sum of two east side nmosets. Using
what we have learnt in Primary school, we can anshe question
using addition rule:

(+5)+(+3)= +8.

(2) Go west for 5m and then west again for 3m. fidsallt is
8m due west.

(—=5)+(—3)= —8.

Let us look at the equations (1) and (2) of the mxamples,
what is the meaning of the + sign in different lomas in the
equation? What is the relatioship between the sighe sum and the
sign of each number? What is the relationship betwtbe absolute
value of the sum and the absolute value of eachoetn

(3) Go east for 5 m and then west for 3 m (Diagiaf).

+5

»
».

+

[ 1 1 1 | 1
0 +1 +2 +3 +4 45

H +2 :

Diagram 1-14
The result is 2 m due east. The reason is thaggeest for 3 m
can be regarded as going easB m, therefore once we have learnt

rational numbers, we can answer this question usiegLaw for
Addition:

v

(+5)+(—3) = +2.

-16 -



(4) Go east for 3 m and then west for 5 m (Diagiafr®b).

v

Diagram 1-15

The result is 2m due west-@)+(—5) = —2.

Let us look at equations (3) and (4) of the twaraples, what is
the meaning of the plus sign in different locatiamghe equations?
What is the relatioship between the sign of the smehthe plus sign
of each number? What is the relationship betweerabisolute value
of the sum and the absolute value of each number?

(5) Go east for 5 m and then west for 5 m. Thaltés0 m.

(+5)+(—5) =0.

Looking at the above equation, what is the refehip of the
two positive numbers?

(6) Go west for 5 m and then east for 0 m. Thelteas 5 m
due west.

(—5)+0= —5.

Summarizing the above cases, we have the following for

Addition of rational numbers:

1. When adding two numbers of the same sign, keep trsign
unchanged and add the absolute values of the two miers
together.

2. When adding two numbers with different signs, takethe
sign as the sign of number with the larger absolutealue
and subtract the smaller absolute value from the laer
absolute value. When adding two opposite numbershé
result is zero.

3. When adding zero to a number, the result is the oginal
number.

-17 -

Practice

1. (Mental) Rise 8 cm, rise further 6 cm, what is the result?
(+8)+(+6) =2

2. (Mental) Fall 8 cm, fall further 6 cm, what is the result?
(—8)+(—6) =7

3. (Mental) Rise 8 cm, fall 6 cm, what is the result?
(+8)+(—6) =2

4. (Mental) Rise 6 cm, fall 8 cm, what is the result?

(+6)+(—8) =2

[ Example] Compute: Q) €3)+(—9);
1 1
(2) (*§)+(+§)-

Solution 1) (—3)+(—9 = —12

1 1,1
@ )3 =%

Practice
1. (Mental) (+4)+(+7); (—H+(=7); (+4)+(=7);
(+7)+(=4); (+4)+(=4); (+9)+(—-2)
(—9)+(+2); (—9)+0; 0+ (+2); 0+0.
2. Compute:
(+12)+(—18); (—42)+(+8); (+84)+(+36);
(—35)+(—25); (—0.9)+ (+1.5); (+2.7)+(—3);

(—1.1)+(—2.9); (+2.8)+(+3.7); (+ %)+(+ %);

1 1., 1, 2. 1 1
T ESREDTEEDHES)

1.7 Operation Laws for Addition

Compute: (-30)+(—20); (—20)+ (+30).
Do you arrive at the same result for the two cotapons?

-18 -



Try with two other numbers.
Regarding the addition of rational numbers, thése the
following Commutative Law for Addition:

When adding two numbers together, the sum is theame
regardless of the order of addition. That is

Commutative Law for Addition: a+b=b+ a.
Herea, b are any two rational numbers

Compute: [(+8)+(—5)]+(—4); (+8)+[(—5)+(—4)].

Do you arrive the same result for these two comaupri?

Try with a different sets of three numbers.

Regarding the addition of rational numbers, thése the
following Associative Law for Addition:

When adding three numbers together, the sum is theame if
we add the first two numbers first, or add the lastwo numbers
first.

Associative Law for Addition: (a+b) +c=a+ (b +¢).
Herea, b, c are any three rational numbers.

From the Commutative law of Addition and Assagiataw for
Addition, we can derive the following rule: whendaah three of or

more rational numbers together, we can add the etsnb any order
and under any grouping.

[ Example 1] Compute (+16)+ (—25)+ (+24)+(—32).
Solution (+16)+(—25)+(+24)+(—32)
= [(+16)+ (+24)]+[(—25)+ (—32)]
= (+40)+(—57)
= —17

NOTE: In the above example, we group and add numbers with
positive sign and negative sign separately, be&alding
the subtotals together. This facilitates compatati
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[ Example 2] There are 10 packets of rice, each is marked with
reference to a standad weight of 180 kg. If thegiveis over 180 kg,
the excess will be recorded as a positive numbénelweight is less
than 180 kg, the underweight will be recorded aggative number,
the weighting record is as in Diagram1-16. How mkgyare the 10
packets of rice being in total over-weight or undeight? What is
the total weight of the 10 packets of rice?

+7 45 -4 +6 +4

@aEGa@
@@ @6«

+8  +1
Diagram 1-16
Solution  (+7)+(+5)+(—4)+(+6)+(+4)
+(+3)+(—3)+(—2)+(+8)+(+1)
= [(+4)+ (=] +[(+5)+(=3)+(—2)]
+[(+7)+(+6)+(+3)+(+8)+(+1)]
= 0+0+(+25)
=+25
180 x 10 + 25 = 1825.
Answer:They are in total over-weight by 25 kg; The totaight is
1825 kg.

NOTE: In this example, we group the numbers which willl ag
to zero together, computation is thereby facaitiat

Exercise 2

1. Compute:
(1) (+3)+(=8);
) (+3)+(+8);
(5) (—10)+(+6);
(1) (=3)+(=7);
9) (—12)+(+18);

(2) E3)+(=8);
(4) 3)+(+8);
(6) (+12)+(—14);
(8) €+6)+(+9);
(10) (-16)+(—9).
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2. Compute: 5. Compute:

(1) +7 (2 —6  (3) -9 (4) +5 1) (+67)+(—73); (2) 84)+(—59);
+) —5 +) —6 +) +8 +) —5 3) (+33)+(+48); (4) 56)+(+37);
(5) (+105)+(—76); (6) 91)+(—24).
(5) + 4 (6) +20 (7) +17 (8) —10
+) —12 +) — 8 +) + 9 +) 0 6. Compute
1) (—=0.9)+(—2.7); (2) +3.8)+(—8.4);
9) 0 (10) 0 (3) (—0.5)+(+3); 4) (+3.920+(+1.78);
+) —7 +) 0O (5) (+7)+(—3.04); (6) 2.9)+(—0.31).
7. Compute:
3. In the diagram, add—<{3) to each figure in the input box, write 2 3.. 1 2.
z = 2) (—= R
the answer in the corresponding output box. (@ 5)+( 5)’ @ ( 3)+( 3)
Input Output 1 2. 1 1.
3) (+=)+(—2=2); 4) (—=)+(—12);
. ST : 3) ( 2) ( 3) 4) ( 2) ( 3)
1 2 5 1
13 | D +(-3) > ) (*§)+(+g); (6) (*E)Jr(*g)-
11 | H(-3) T 8. In accordance with the following specification, uke Addition
Rule for Rational Numbers to calculate the totamnber of bags
0 | = +(-3 —> of rice moved in or moved out of the warehouse:
(1) The first day moved in 250 bags, the second dayeghov
1|y = out 150 bags;
3| =D (3 > (2) The first day moved out 100 bags, the second dayecho
out 120 bags;
(No. 9 (3) The first day moved out 180 bags, the second dayetho
4. For each cell in the table, add th A2 2 in 140 bags;
number in the left-most column of T2 0t (4) The first day moved in 175 bags, the second dayechav
the same row and the number in th{-4 |—6 175 bags.
top-most row of the same columniZo ¢ 9. Express the Commutative Law for Addition and Asatice Law
and write the sum in the cell. for Addition using letters, and list one examplecteausing
. Rational Numbers.
+2 10.Compute:
+4 (1) (=8)+(+10)+(+2)+(—1);

(No. 4) () (+5)+(—6)+(+3)+(+9)+(—4)+(—7);
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(3) (—0.8)+(+1.2)+(—0.7)+(—2.1)+ (+0.8)+ (+3.5):
1 2 4 1 1
(4) (+E)+(*§)+(+g)+(*5)+(*§)-

11.First compute the answer to the following two esgrens, then
compare their magnitudes:

Q) |(+4)+(+5)| and {-4|+|+5];

2) 1(=4)+(-5) and {-4[+|-5];

(3) I(+4)+(—5) and {-4|+[—5I;

4) |(—4)+(+5)| and +4|+|+5].
12.Compute:

Q) (—17)+(+59)+(—37);

(2) (—18.65+(—6.15)+(+18.15+(+6.15);

2 1 1 1.
(3) (*4§)+(*3§)+(+6§)+(*22),
(@) (—0.5)+(+3:11)+(+2.75)+(—5%).

13.A person has the following income and outgo on edeyh in a
week (Income is positive):
+41.28 dollars,—27.64 dollars,—5 dollars, -+ 84 dollars,
—16.8 dollars, —31.09 dollars,+25.7 dollars.

After off-setting the income and outgo, what is th&al income
or outgo in dollars?

14.There are eight baskets of vegetables, with a atdndeight of
50 kg per basket, For any overweight basket, titessxweight in
kg is recorded with a positive value, for any umgsght basket,
the deficit weight in kg is recorded with a negativalue, The
record of the 8 baskets are as follows:

+3, —6, +4, —1, +2, —4, —4, —5.

What is the total overweight or underweight in Kdhee 8 baskets
of vegetables? What is the total weight in kg & &hbaskets of
vegetables?
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1.8 Laws for Subtraction of Rational Numbers

The meaning of substraction is the same as whdtave learnt
in primary school. Subtraction of rational numbershe reverse of
addition of rational numbers. Subtraction of raibnumbers is the
process of finding the other addend when you knmevsum of two
rational numbers and the value of one addend.

Let us look at the following example:

Q) (+3)—(+5).

This computation is to find out what addté and the sum is
+3.

(+5)+(—2) =+3,
(+3)—(+5) =—2.
From the addition of rational numbers, we knoatth
(+3)+(—5)=—2.
(+3)—(+5) = (+3)+(—5).

(2) (+3)—(—9).

This computation is to find out what add-t6 gives a sum of
+3.

(—5)+(+8) =+3,
(+3)—(—5) =+8.
From the addition of rational numbers, we knoatth
(+3)+(+5) =+8.
(+3)—(—5) = (+3)+(+5).

Summarizing the above cases, we have the follpwin

subtraction rules of rational numbers:

Subtracting a rational number is equivalent
to adding its opposite number.

Thus, when computing subtraction of rational nurmpewre can
change minus sign to add sign, and change theahdntd to its
opposite number, then compute according to the floawddition of
rational numbers.
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[Example 1] Compute: (1) 3)—(—5);
(2) O-(=7).
Solution Q) (=3)—(—5)=(3)+(+5=2;
(2) O—(—7)=0+(+7)=7.

[ Example 2] How many degrees higher is 7 degrees above zero
compared with 3 degrees above zero? How many degigbker is 7
degrees above zero compared with 3 degrees belo® ze
Solution (+7)—(+3)=(+7)+(—3) =4

(+7)—(—3)=(+7)+(+3) =10.

Answer:7 degrees above zero is higher than 3 degrees aeovdy
4 degrees 7 degrees above zero is higher than 3 degrees laelmv

by 10 degrees.

Practice

1. (Mental) (+8)—(+5); (+8)—(—5); (+6)—(+9):
(+6)—(—9); (—=6)—(+4); (—6)—(—4);
(—7)—(+8); (—=7)—(—8).

2. (Mental) (+9)—(+4); (+9)—(—4); (+4)—(+9);
(+4)—(=9); (—=9)—(+4); (—=9)—(—4);
(—4)—(+9); (—4)—(—9).

3. (Mental) (+5)—(—5); (—5)—(—5); (+5)—(+5);
(—5)—(+5); 0—(—5); (—5)—0;
0—(+9); (+5)—0.

1.9 Converting a mixed operation of Additions and
Subtractions to a pure Addition computation

In this expression (20)— (+5)+(+3)—(—7) > there is a
mixture of additions and subtractiong\ccording to the rule for
subtraction, it can be re-written as:
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(—20)+(—5)+ (+3)+ (+7)-
This changes the whole expression from a mixestaipn of
additions and subtractions to a pure addition cdatmn.

Hence the mixed operation of additions and sgbtnas can be
re-written uniformly as additions.

We can simplify an expression by abbreviating #ulition
sign- For example
(—20)+(—5)+(+3)+(+7)
can be re-written with addition sign abbreviateddadsws:
—20—5+3+7.
It is read as “the sum of negative 20, negativeoSijtive 3 and
positive 7”. In fact, the expression can be treasd
(—20)—(+5)+(+3)+(+7).
Therefore the expression can be and read as “neg2i, minus 5,
plus 3, plus 7”.

Practice

Change the expression;-8)—(+4)+(—6)—(—1), from a mixed
operation of additions and subtractions to a pucdition
computation, and then abbreviate the addition sign.

[Example] Compute:
(1) 12+7—-5—-30+2;

1 1 3 2
2) H3)—(+2)+H(=2)—(—2).
()(3)(2)(4)(3)

Solution (1) 12+7-5-30+2=12+7+2-5-30

=21-35
=—14;

1 1 3 2
2 5)_(+§)+(_Z)_(_5)

! This way of converting a mixed operation of adudis and subtractions into a
pure addition computation is sometimes calleclgebraic sum
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1. 1 3 +3 4. In this diagranr subtract (-9) from each number in the input
3 2 4 3 box > write the answer in the output box.
_1 +2 1 3 Input Output
3 f 2 4 10 | =D —(+9) >
R 18 | =D —(+9) >
1
=7 +5 | > —(+9) T—»
NOTE: Here, we applied the Commutative Law for Additidve 0 :> —(+9) :>
know this is possible because in algebra, a mextoi -
additions and subtractions can be converted tour@ p 4| = 9 =
addition. —9 | —(+9) T—»
Practice (No. 4)
Compute: (1) 58 (2) —4+7-6; (3) 6+9—15+3. 5. In the diagram subtract (-9) from each number in the input
box > write the answer in the output box.
Exercise 3 e Input Output
1. Compute: (2)—(+4); (+2)—(—4); (—4)—(+2); t12 | D —(-9) >
(—4)—(—2); (+15)—(+7); (+15)—(—7); 19 | (-9 C—»
(—15)—(+17); (—15)—(—17).
16 | (-9 C—»
2. Compute: (-8)—(+8); (—8)—(—8); (+8)—(—8);
(+8)—(+8); 0—(+6); (+6)—0; 0—(—6); 0| =D (-9 —>
(—6)—0. 4 | T —(—9) T—>
3. Compute:
+5 ~5 +5 ~5 ~5 9 | =D (-9 =
-) -3 —) 3 —-) -5 —-) =5 —) 0 No.
6. Compute:
~5 ~5 15 0 0 (1) (+16)—(+47); (2) (+28)—(—74);
) 45 ) -3 ) 0 ) -3 —) 43 (3) (~37)—(-85); (4) € 112)—(+98);
(5) (—131)—(—129); (6) (+341)—(+249).
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7. Compute:
1) (+1.6)—(—2.5); (2) +0.4)—(+12)
) (3.8)—(+7); (4) (5.9-(-6.1);
5B) (—2.3)—-(+3.6); (6) (+4.2)—(+5.7).
8. Compute:
2 3.. 2, . 3.
(1) o) =(=2) @) )= (=2)
1 1. 1 1
@) +5)—(+3) (4 E5)=(+3)
1, SN
®) (—1)—(—5), 6) (1) (+12)-
9. Compute:
(1) (+8)+(+6); (2) (+8)—(+6);
3) (=8)—(—6); (4) 8)+(—6);
®) (+8)+(—6); (6) (8)+(+6);
(7) (=8)—(+6); 8 +8)—(—6);
9 (6)+(+8); (10) O-(—8);
(11) O0+(—6); (12) 0O-(+8).
10.Compute:
1) (+2.9)+(—1.7), (2) 3.1)—(+7);
(3) (—4.5)—(—2.6); (4) 0.06)+(—0.47);
L1y SPESNRIEN
) (+§)*(*§), 6 ( 15)+(+5).
2 1. 3, /. 5.
(7) (+2§)+(+1§), 8 (+Z) (+ 6),
2. 4
(® 0—(+3) (10) 0-(=2).

11.Within a day, the difference between the highesiperature and
the lowest temperature is called “diurnal differ@hcCompute
the diurnal difference in the following table.
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Unit of temperature: °C

month/datg12/1{12/2|12/3|12/4{12/5{12/6{12/7|12/8|12/9]12/10

Highest | 1ol 12011 9| 7| 5| 6| 8| 7| 7
temperatur(

D

Lowest

2| 1| 0|-1| -4/ -5 -5/ -3|—-4| —6
temperaturg

D

Diurnal
difference

12.Refer the diagram, taking the ground leveh

as the reference point, the altitude of poi \\
A is+2.5 m, the altitude of poinB is—
17.8 m, the altitude of poir€ is—32.4 m.
How much is poinfA higher than poinB?
How much is poinB relative to pointC? =t
How much higher is poinA relative to 1-3
pointC?

13.Re-write the following expression by

L
>>>>>>>>>>>>>>
<<<<<<<<<<<<<

abbreviating the addition sign: (NO_ 12)
(1) (+10)+(—8);

2) (=3)—(=7)+(-6);

3) (+15)+(—30)—(+14)—(—25).

14.Compute:

1) 3-8§; 2) —4+7,; 3) —6—09;

4) 8-12; (5) —15+7, (6) 0-2;

(7) —5—9+3; (8) 10-17+8;

9 —3—4+19-11; (10) —8+12—16—23.
15.Compute:

(1) —4.2+5.7-8.4+10; (2) 6.1-3.7—-4.9+1.8;

@ =-2+1; @ —1y202 2

3 3 4 6 3 2
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16.Re-write the following expression abbreviating Huglition sign,
and compute its value:
(1) (+12)~(—18)+(~7)—(+15)
(2) (—40)—(+28)—(—19)+(~24)—(~32);
3) (+4.7)—(—8.9)—(+7.5+(—6);

2 1 1 1
(4) (*§)+(*E)*(*Z)*(+ E)-

17.Compute:
1) 1E3)—(HA, H3=1+4;
@) 1(=3)—(=4)], F3[—[-4;
@) 1(=3)—(+4)], F3[-[+4;
4 1(+3)— (=4[, H3[—[-4l.

18.Compute:
(1) —216—157+348+512—678;
(2) 81.26-293.8+8.74+111;

@) —4241it g7l Ll
3 12 '4 ‘18

@) 225135 12> g3
4 12 8

II1. Multiplication and Division of Rational Numbers
1.10 Laws for Multiplication

Let’s read the following problems:

Probem 1: The water level in a pool is rising &peed of 3 cm
per hour> how many cm will it rise in 2 hours?
The problem can be solved by multiplication:
3x2=6(cm) (2)
Water level will rise 6 cm (Diagram1-18).
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Problme 2: The water level in a pool is fallingaaspeed of
3 cm per hour, how many cm will it fall in 2 hours?
"""" water leve
6 cm{ @ The water level

6 cm{ =
v =
mmmmmmmmmmmmm after 2 hours,

"
R Y vty oo o e e
T e T e v vty

Diagram 1-18 Diagram 1-19

The water level

The original

Obviously water level will fall by 6 cm (DiagramB)L

As mentioned earlier, we use positive number poegent raised
level, and negative number to represent fallen |leuesing
multiplication to solve this problemthen the formula should be:

(—3)x2=—6(cm) (2)

Compare formula (2) with formula (1), we can Hesd when the
factor “3” is replaced by its opposite number 3", the product “6”
is also replaced by its opposite number6”:

Replace a factor by its opposite number, the yobds also
replaced by its opposite number.

Following this rule, we compute:

3x(—2)=?

Compare this with formula (1), when the factot I replaced
by its opposite number—2”, applying the above rule, the product
“6” is also replaced by its opposite number6”, i.e.

3x(—2)= —6 (3)
Finally, let us compute:
(—3)x(—2)=?

Compare this with formula (3)here we replace a factor “3” by
its opposite number = 3", therefore the product ~6" is also
replaced by its opposite number “6”, hence

(—3)x(-2)=6 4)
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From Formulas (1)~(4) above, what is the relaiop between Can you find out the governing rule?
the sign of the product and the sign of its factovghat is the

relationship between the absolute value of the yerbdand the When several non-zero rational numbers are multipkd
absolute value of the factors? together, the sign of the product is dependent orhé number of
Furthermore if one of the factors is replaced by 0, then the negative factors in the product. When there are irtotal an odd

number of negative factors in the product, the sigmof the product

product is also 0. For example;8) x 0 = 0. : e e o
is negative; if not, the sign is positive

From the above, we can conclude the Law for Mldtbion of
rational numbers:

When two numbers are multiplied together, the signof the [ Example 1] Compute: (3) x (+ §) x (— 1&) X (71)_
product is positive if the numbers are of the samsign, the sign 6 5 4

of the product is negative if the two numbers are fodifferent . 5 4 1
signs, the value of the product is equal to the pouct of the Solution (=3) x HE) (= 1§) X (72)
absolute values of the two numbers. 5 9 1 1
When any number is multiplied by zero, the productis always = —3X 5 x 5 x 2 = —15-
zero.
NOTE: When several non-zero rational numbers are mudtpli
Practice together, we first decide on the sign of the podthen
1. Compute: multiply the absolute values of the rational nurmsbe
(+8) x (—5); (—37) x (—3); (—25) x (+4.8); together.
(—1) x (—1.5); (+ﬂ) X (_1); (_E) X (_E); Think for a while, how to computeH7.8) x (—8.1) x 0 x (-~
7 2 12 15 19.6)?
(+ 11) % (_Z); (—8) x 0. When several rational numbers are multiplied togetler, if
2 3 one of the rational numbers is zero, then the prodat is zero.
2. When the temperature increases by 1°C, the metewg} in a
thermometer rises by 2 mm. What is the rise in orgréevel in [Example 2] Compute: (1) &5 x (—4);
mm when the temperature rises by 12°C? What i<hiamge in (2) 3 x(—=7)—9x(—6).
mercury level when the temperature increases 1§°C? Solution (1) 8+5x(—4)=8+(—20)= —12;

. . (2) (3)x(—7)—9x(—6)=21—(—54) = 75.
Evaluate whether the product of the following ganation is

positive or negative? NOTE: In a mixed operation with addition, subtraction,
(—2) x (+3) x (+4) x (+5); multiplication and division, if there is no bratke
(—2) x (—3) x (+4) x (+5); specifying the order of computation, we compute
(—2) x (—3) x (—4) x (+5): multiplications and divisions first, before addis and

(—2) x (—3) x (—4) x (—5); subtractions.
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Practice
Compute:
(1) (=5) x (+8) x (—7) x (—0.25);

@) (—6)—(—3)x g;

@) (1) x(+8)+3x(-2);
(4) H0x(1D)-(-D*x(D—(-1)*x0x (1)
(6) 3x5x7 (=3 x (=5 x(=7)—(-3) x (=5 x7+

3x(—5)x7.

1.11 Operation Laws for Multiplication

What are the laws of multiplication we have léamprimary
school?

While the laws of addition that we have learnprimary school
are applicable to rational numbers, would the lafveultiplication
be applicable to rational numbers? Let’s read ¢ilewing examples

(+5) x (—6) = —30; (—6) x (+5) = —30.
therefore (+-5) x (—6) = (—6) x (+5).

[(+3) x (—4)] x (—5) = (—12) x (—5) = 60;

(+3) x [(—4) x (—5)] = (+3) x (+20) = 60.

therefore [(+3) x (—4)] x (—5) = (+3) x [(—4) x (—5)].
Try with a different set of numbersin general, we have:

In multiplication, even we exchange the positionsf the two
numbers, the product is still the same.

Commutative Law for Multiplication: ab=ba.

In multiplying 3 numbers together, it does not méer
whether we multiply the first 2 numbers first or multiply the last
2 numbers first, the product is the same.

The Associative Law for Multiplication: (ab)c =
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In this above we writa x basab. In situation where it does not
cause any confusion, we usually simplify the exgieesby replacing
the “x” sign by “+ ”, or even omitting it.

Read another example:

5+ [(+3)+(=7N]=5- (—4) = —20,
5¢(+3)+5+ (—7)=15+(—35) = —20,
therefore 5¢ [(+3)+(—7)] =5x (+3)+5% (—7).

Trying with a different set of numbers, you walirive at the
same conclusion. In general, we have:

Multiply a sum of 2 numbers by a third number, isthe same
as multiplying each of the two numbers by the thirdhumber, and
then adding up the two products.

Distributive Law for Multiplication: a(b+c) =ab+ac.

Practice
Write down the law of operation of the followinguedgion? How can
the law be expressed using letters?

1. (Mental) (—4)-8=8-(—4).

2. (Mental) (3+9)+(—5)=3+[9+(—5)].

3. (Mental) (—6)[7+2]=(—6) 7+(—6) - 2
4. (Mental) (5x4)x6=5x(4x6).

5 (Mental) (—8)+(—9=(—9+(—8).

[ Example 1] Compute: é + % %) x 12.
Solution (1+£—1) x 12 :1><12+1><12—1><12
4 6 2 4 6 2
=3+2-6
=—1.
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[ Example 2] Compute: 91—2 x 15.

Solution 91—8 x15=(@10— i) x 15 =150~ 1—5:149i.
19 19 19 19

NOTE: Sometimes we can apply the law of operation to kiynp
or facilitate the computation.

Practice

Compute: (1) €85)(—25)(—4); (2) (—g)xwx(—l%);

9 1 24
=~ )% 30; 4 £ x7.
( ) ()25

) 10 15

1.12 Laws for Division

Similar to what we have learnt about divisiorPimmary school,
division of rational numbers is the inverse procesmultiplication,
division of rational numbers is the process of iimgda factor when
the product is known and the other factor is known.

Let's see the results of the following differexpressions.

From (+3) x (+2) = +6, we get (+6) + (+2) = +3.

From (+3) x (—2) = —6,we get -6) + (—2) = +3.

From (—3) x (+2) = —6,we get -6) + (+2) = —3.

From (—3) x (—2) = +6,we get{+6) + (—2) = —3.

Furthurmore, from 0 x(2) = 0, we get 0 +{(2) = 0.

Summing up the aboveve have the following Law for Division
of rational numbers:

In division, the sign of the quotient is positivefithe dividend
and the divisor both have the same sign, the sigffi thhe quotient
is negative if they have different signs, the valuef the quotient
is obtained from the division of the absolute valug of the two
numbers.

If the dividend is zero, the quotient is always zer, regardless of|
the value of the divisor.
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NOTE: The divisor cannot be zero.

Practice

1. (Mental) (—18) + (+6); (—63) = (—7); (+36) ~ (—3);
(+32) = (—8); (—54) + (—9); 0 = (—8).

2. Compute: (-84) + (—7); (—96) + (—16); (—6.5) + (+0.13);

(+8) = (—0.02) (—g) s (—é); (—g) + (+§).

Ina fractiong, if we toggle the numerator and denominatare

get an inverse numb%r. This is same the quotient of 1 divided%.y

In general, the quotient of 1 divided by a numbsrcalledthe
reciprocal of the number.

For example, the reciprocal number%f IS g the reciprocal
number ofg IS % Further, the reciprocal of—% is —g, the

reciprocal of 2 i% , the reciprocal of—2 is —

NP

N

NOTE: Zero does not have reciprocal( Why? )

Practice
(Mental) Write the reciprocal of the following number:
> 2021 51l 1
6 7 3 3

By converting the divisor into its reciprocal, wenc change a
division computation into a multiplication compudet.
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[ Example 1] Compute: —3.5 +—x (— g)
Solution —35—_ (7_) _Z 8 §_3
2 7 4

[Example 2] Compute: (1) 8 32+(—4);
(2) —9-+ (—2)—15+(—3).
Solution (1) 8+32+(—4)=8+(—8)=0;

(2) —9+ (—2)—15+(—3) = 18— (—5) = 23.

. For each cell in the table, fill | , =gl 2l 9l g | 1| 2

. Compute:
(1) 2.9 x(0.4);
(2) (—30.5)x0.2; —
(3) (+100) x (—0.001); -2
(4) (—4.8)x (~1.25); 3

Practice
Compute: (1) —0.25 = (%) X (— 1%);
(2) 14-56 + (—7);

(3) —81+3+27+(—9).

Exercise 4

1. Compute: 8) x (—7), (+12) x (—5),
(—36) x (—1), (—25) x (+16).

2. In the diagram multiply the number in the input (left) box by

(—3) » write the answer in the output box (right).
Input Output

8 x (—=3)

x(—3)

x(—3)

x (—3)

x(—3)

x(—3)

JUl1ad

RN

(No. 2
-39 -

in the product of the left-most
column of its row multipled

row of its column.

3

by the number in the top-most| 2 4
1
0

(5) (—7.6)x 0.03;

6) (—4.5)x (—0.32). (No.3)
. Compute:
Lo 8y Oy =3y
1) Zx(_§)’ 2) ( 6) ( 10),
4 . x (13
@) ZE)XZ& (4) 0.3)x( 17)-
. (1) x(—5)=? —(—5)=?
Are (—1) x (—5) and —(—5) equal?
. Compute:
1) (—2)(+3)(—4); (2) 6)(—=3)(—=7);
(3) 0.1 x(0.001) x 1);
(4) (—100) x (—1) x (—6) x (—0.5);
(5) (—17)x(—49) x 0 x (—8) x (+37).
. Compute:
(1) —9x(-6)—18; (2) 5+23 % (—2);
(3) —12x4—-(—8)x6; 4) 8 (—9)—7-(—15);
2,1 1
) (—5) XE —i—:—3>< (—4).
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9. For each 100 m rise in altitude, the temperaturtwsered by 14.Fill in the table:

0.6°C. Now the ground temperature is 19°C, what bd the Original 7 4 1 1

temperature in °C at the altitude of 4000 m? number 8 | 5 =25 6 -2 _35 1
10.Express the Commutative Law for Addition, Assos@atiaw for Its reciprocal

Addition, Commutative Law for Multiplication, ands&ociative

Law for Multipliation using letters.
15.Compute:

3 1.,y
M) () * 1)+ (- 25);

2) —6+(— ozs)xl—i.

11.Compute:
Q) (—42—10)(+1.25)(—8); (2) (—10)(—8.24)(—0.1);

5 3.
Q) 5)(+2-4) (+ E)’

16.Compute:
7 5.3 17 (1) —8+4+(—2);
9 (G-t 15 *3
@ (9 6 4 ) (2) 6—(—12) =+ (—3);
1 R) 3+ (H+(=28)~+T,
5 8—1-—-0.04 6 71— 8
©) TG00 ) g (70 @ (~7)(~5)-90*(~15)
12.Compute: () (—48) +;F(22)(6);
(1) —91+13; (2) —56 + (—14); (3) (—42) +0.6; 6) 42x(==)+(—=)+(—0.25).
(4) —25.6 + (—0.064); (5) 16 = {3): 3 4
L2y 4., .. ol 1_1 17.Somebody measures the outdoor temperature at 8:0@vary
©) 13 (1) 5= (1) ®) 37 12’ day, and records as follows:
(9) —0.25 —§ (10)—1 +(—1.5). Temperate unit: °C November 2012
8 4 First 10
13.For each number in the left circle, divide it by %) and write the Date 11 2} 3] 4| 5 6 7/ 8 9 10 daysa
result in the corresponding position in secondeirc average
+(=5) -~ Temperature 6 | 65| 7 | 4 | 25| 3 | 1 | 15| —-2| -3
/[ o
[ . Middle 10
[ 1 Date 11| 12| 13| 14 | 15| 16 | 17 | 18 | 19 | 20 | days’
| = 5 average
\\ f Temperature—1| O | 1.5/ 05| —2|-35 —4|—-1| 2 | 1

(No. 19
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Last 10
Date 21| 22 | 23 | 24| 25| 26| 27 | 28| 29 | 30 days’
average

Temperatunel5| 05| 0 | —3| —-5|—-2| —-1| —4|-55—-7.5

Average for the month

Compute the average temperatue at 8:00 am foirttel® days, middle 10
days and last 10 days of November

IV. The Power of Rattonal Number

1.13 The Power of Rational Number

Let us compute: 1. The area of a square with Bidm long; 2.
The volume of a cube with side 5 cm long (Diagra@0)

prd

Diagram 1-20

7 x 7 = 49 (crh); 5x 5 x5 =125 (cfh

Both are multiplication of a number by itself.

To simplify the notation for a factor multiplyifgy itself several
times, we just write the factor once, and at tigatrupper corner of
the factor we write the number of times it is npligd by itself. For
example,

7 x 7 written as7?, 5 x 5 x 5 written as5°.
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Similarly, (—2) (—2) (—2) (—2) written as 2)*,

3 333 3 (3)5
—X—X—X—X— Writtenas| — | .
44 4 4 4 4

Practice
1. (Mental) How to represent 8 x 8 x 8?
2. (Mental) How to represent{6) (—6) (—6) (—6)?
3. (Mental) What is the meaning 00.% ?

3
4. (Mental) What is the meaning oﬁéj ?

If factor a is mutilplied by itselfn times, that is,a-a----«a,

then it can be written ag".

The multiplication of a factor by itsetf times is callegpower.
The result is calleéxponentiation In a@", a is called thebaseandn
is called thendex, anda" is read as raised to the power of or a
raised to tha™ power.

For example, in9 9 is the base, 4 is the index, afdsoread as
9 to the power of 4.

Practice
1. (Mental) How to read the numbet(’? What is the base in the

number 10°? What is the index in the numb@f? ?
2. (Mental) How to read the numbe7®? What is 3 called in the

number7®? What is 7 called in the numbéf ?

Power of 2 is calledquared and power of 3 is calledubed

10° is read as 10 squared arfd is read as 7 cubed.
A number can be treated as a number to the paiet.

Example, 5", but we usually omit writing the index 1.
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Practice
2\’ 1)
1. Compute: 2°; 3; 0.T; 5%, (5) - 1.2 (1Ej; 9.

2. Compute: (+2)%; (+2)%; (+2)% (+2)*; (+2)°;
(—2)" (—2)%; (—2)% (—2)*; (—2)°.

Think for a while: A positive number raised tethower of 2,
to the power of 3, ... is the result positive or rieg® A negative
number raised to the power of 2, to the power of. 3is the result
positive or negative? what is the rule?

A positive number raised to any power is still psitive; A
negative number will become positive if raised to power of even
index, but will remain negative if raised to a poweof odd index.

[ Example] Compute: (1) €3)*%; (2 —3%
(3) 3x2Z; 4) (3x2);
(5) —2x3; (6) (—2x3);
(7) 8+2; (8) (8+2y.

Solution (1) (—3)*=81;
(2) —3'= —81;
(38) 3x2=3x8=24;
(4) (3x2y=6’=216;
(5) —2x3'=—2x81=—162;
(6) (—2x3)'=(—6)"'=1296;
(7) 8+2°=8+4=2;
(8) (8+2y=4=16.
NOTE: In a combination of power, multiplication and diais, you
should compute the power first before multiplioatiand

division. If there is a pair of brackets, perforthe
computation inside the bracket first.
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Practice
Compute:
1. —8; 2. (—8)%; 3, 4x22:
4. (4% 2); 5 —3x2: 6. (—3x2)%;
7. (6+3y; 8. 6+3.

1.14 Mixed Operation of Rational Numbers

In an expression which composes a mixed operatbn
additions, subtractions, multiplications, divisipasd taking powers,
then the computation must follow the following seqce:

The order of compution is: First compute the powe then
multiplication and division, and lastly addition and subtraction.
If there are brackets, perform the computation insde the
brackets first.

1 1 5 1
Example 1] Compute: — 1=+ = +—=—1~.
( ple 1] P 2 3 6 4
Solution —11+E+§—11:—1—1JrEJrE—l—1
2 3 6 4 2 3 6 4
114 -6+4+10- 3
12
242
12
:—11
12
Practice
Compute:
1. 1.6+5.9—25.8+12.8-7.4.
2. —51+82—12§.
2 3 6
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1 /(1 1 3 1

Example 2] Compute: 2= x —+1=.

[ ple 2] P 5 (3 2) 11 4

Solution le(}_ljxgﬂlzzix(lj 3.,1
5 \3 2) 11 4 5

Practice
Compute:

1. —2.5x (—4.8) x 0.09 = (-0.07).

: (5 (1)

4 2
. Compute: 2°; 5°;(—1)"; 1.2; 0°; (%) ; (1§) .

[ Example 3] Compute: —10+8 + (—2)* —(—4) x (—3).

Solution —10+8+ (—2)* —(—4) x (—3)
=—10+8+4—-12
=—10+2—-12
=—20.
Practice
Compute:

1. —9+5x(—6)—(—4)*+ (—8).
2. 2x(—3)*—4 x (—3)+15.
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Exercise 5 R

. Write the following in power form:

6x6x6x6,(3)(—3)(—3)(—3)(-3),

LLxLL, 2o XX x X,

. Write the following in a multiplicative form:

1 5
3 8, (7P, 674, | —=|.
=7 ( 3)

. In 4, what is the index? In{1)?, what is the index? In7.5,

what is the index? Ina", what is the index?

5
. In 2", what is the base number? How aboné#%) ? How

about in 1*? How about ina" ?

6

. (1) Ae 3F and 3 x 2 equal? Why?

(2) Are 3 and 2° not equal? Why?

. What is the square of 3? What is the square-&? How many

number when squared equals 9? Is there any ratimnaber
when squared equal9?

. Draw a line to link each number in the first cir¢teits squared

number in the second circle.

square

(No. 8)
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12° =9 12G =7

0.1Z =? 0.012="

If the decimal point of the base number is shiftgabsition to the
left or to the right, how would the decimal poirfttbe squared

value be changed? What if the decimal point oflthse number
is shifted 2 positions to the left or to the right?

9. 1.2%=? {

12° =79 126G =9

0.12 =9 0.012=19

If the decimal point of the base number is shiftqabsition to the
left or to the right, how would the decimal poirt the cubed

value be changed? What if the decimal point oflthse number
is shifted 2 positions to the left or to the right?

10.1.2°=? {

11.Compute:
1) (—2)*; (2) —(—=2)*5  (3) 4+(—2)*;
4) (—3)"(—3)*; (5) —2x3; (6) (—2x3)%;
(7) (6+3); (8) 6+3 -

12.Compute:
D (—2)% 2 —(=2)%
(3) 4-(—2)% 4  €2)°(—3)%
(5) —9+(-3)% 6) 9+3)%
™ (—1ij2; ®) L7 (@ —(—08)"

15

(10) (-%)4; (11) —528: (12) (5)3.(—:;’)

13.Compute:
© —2—(-3) @ 453
() — 23 (~1F—(~1)"
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@) — 28 +(B3—7)" =2+ (—1)%;
(5) —2-(0.1)°(—0.2)* +(—0.8);

0 4o 3 20

(7 — 2.9 x(gjz;

4 3
1
(8) —1'—(1—0.5) xéx[z—(—s)z]
14.Compute:
I L N
2 "5 10
13

(2) 2.28-3.76+17 —

2 2.1,
3) 1§X(O.5—§jfl ,
(4) 17-8+ (—2)+4+(—5);
1, .3 5).
(5) 2E+5g(2)x(1_4j,
(6) 4+ (—3)°4—5x (—3)+6;

(7) (—56)+ (—12+8)+(—2) x 5;
3)., .

9 1+1D+0+4—(—4) (—1);

(10) 18+32 + (72)3 7(74)2 x 5:

(11) (5)(+8)—(—2)*(—6)+(—3)*+ (—27);
(12) (0.02-0.03)°—(2x0.04 —0.0015).

Ol &
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1.15 Approxiate value and significant figures

Read the followings:

(1) There are 48 students in Class 2 of Year 7,

(2) There are 126 sets of machine in the factory;
In the above 48, 126 are exact and accurate measntg;

(3) The distance of the moon from the earth is abow@ 38
thousand km,;
(4) David Lee is about 1.57 m tall;
In the above statements, 380 thousand, 1.57 arexaut values.
They are approximate values close to the actuakgal

The 380 thousand km is a figure obtained fronnding, the
actual distance between the moon and the earétigekn 375
thousand and 385 thousand km (Diagram 1-21).

37 38 39

l 10 thousand k I
I 1

Diagram1-21

Similarly David Lee’s height is about 1.57 m, ainimeans he is
taller than 1.565 m and shorter than 1.575 m (Riagt-22).

The 380 thousand km, is
accurate up to the ten thousand
unit; where 1.57 is accurate up
to the hundredth unit (or 0.01).

In general, the approximate , g
number can be rounded at any |
position, and it is only accurate 1 57

to the position it is rounded. 4 0.01 nI

Here, counting from the 1.56
leftmost non-zero digit, to the
position it is rounded, all the .
digits are called significant Diagram]-22
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digits. Take the 380 thousand km as example, the leftmastzero

digit is 3, the position it is rounded is 8, théatacount is 2, therefore
the number 380 thousand, has two significant digjiged 8. Look at
the 1.57 m example, the leftmost non-zero digit, ithe position it is
rounded is 7, total significant figures are 1, 5, 7

[ Example 1] The following approximate value is a rounded
number, what is the value of its rounding positidi8w many
significant figures has it got?

(1) 1 billion;

(2) 5.07 million;

(3) 43.8;

(4) 0.002;

(5) 0.03086;

(6) 24 thousand.

Solution (1) 1 billion, accurate to the 100 million, there

significant digits 1, O;

(2) 507 thousand, accurate to the thousand, there3a
significant digits 5, 0, 7;

(3) 43.8, accurate to the tenth (i.e. 0.1), there a
significant digits 4, 3, 8;

(4) 0.002, accurate to the thousandth (i.e. 0.0D&)e is
1 significant digit 2;

(5) 0.03086, accurate to the hundred thousandth (i.
0.00001), there are 4 significant digits 3, 0,;8, 6

(6) 24 thousand, accurate to the thousand, thexe2ar
significant digits 2, 4.

Practice

(Mental) The ratio a circls circumference to its diametg
1=3.14159265 -. Rounding to approximate value of 3.14, what is
the rounding accuracy? How many significant digits there? Hov
about rounding to 3.142How about rounding to 3.1416?

~
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[ Example 2] Round the following 1.7
numbers according to accuracy required:
(1) 0.85149 (accurate to the thousandth);
(2) 47.6 (accurate to the unit digit);

(3) 0.02076 (round to 3 significant digits);e5 - 1.6%
(4) 1.5972 (round to the hundredth). -

Solution (1) 0.85149= 0.85; -

(2) 7o E 1.61 4 1 60t
(3) 0.02076= 0.020; 1,6(—% L sot 16
(4) 1.5972= 1.6( 1.5¢ 4 1.59¢

NOTE: For (4), the rounding to 1.60, is -
different from 1.6, the O must 1.55 1.55
be kept to indicate itis a
rounded number and accurate Diagram 1-23
to the hundredth. For example,

Mr. Wong is about 1.60 m tall, 1.5
that means he is between 1.595 m
and 1.605 m, accurate to the 0.01 m Diagram 1-24

(Diagram 1-23); and Miss Cheung is about 1.6tmat
means she is between 1.55 m to 1.65 m, and aedor#te
0.1 m (Diagram 1-24).

Practice

Round the following numbers according to accuragyuired:
1. 56.32 (round to 3 significant digits).

2. 0.6648 (round to the hundredth).

3. 0.7096 (accurate to the thousandth).

1.16 Use Calculator to compute square and power

Nowadays, calculator is a very convenient andctpral
computing tool. Through continuing improvemets coédtion power
is now inbuilt in computers, watches, and mobilerpds. Calculation
functions have also been extended beyond simplepotation of
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addition, subtraction, multiplication, division sguare, square root,
nth power nth root and even to advanced mathematics compuogatio

How to use a simple calculator to compute sqaack power?
There are many different models of calculators, @ach may require
slightly different operating steps. Herebelow weraduce an
example of operation using one of the simplestutators.

(- )
¢ 02002 02 TOZOZ0710T07
Duge i e [ O P e R R PR
CUTUP5/4 F 4 3 2 O ADD2
(X X (XX XXX
(@) ) (o D)
ofFf| (|| % | |V | |aT
MC| |[MR| [M—| |M+| | +
+H-{71]8]|9]]X
AC| |4 ] |5 6 ||~
C 1 213
+
O | [OO]f | =
- J

To use a calculator to compute some mixed opmersitijust
follow the order to input the numbers and operasgmbols, after
completing all the input, press the equal buttard #he result of
calculaton will be displayed.

[ Example 1] Use a calculator to computg- 3.

Solution Press the buttons in the following sequenéd,

(=], [3], [=], the calculator will display the result
2 on the screen.
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[ Example 2] Use a calculator to computg.35 .
Solution Press the buttons in the following sequengd,

[+], [3]. [5], [x]. [=]. the calculator will display

the answer 11.2225 on the screen.

NOTE: There is a button on the upper part of a calculatbrch is
used to select the number of decimal places tadpayed.
F means full decimal display, CUT means round ddwm,
means round up, 5/4 means round off. So when F is
selected the display is 11.2225. When CUT is selected,
you have to choose the number of decimal placeakey
if 3 is selected, 11.222 is displayed, if 2 is stdd, then
11.22 is displayed, if O is selected then 11 ipldiged;
when UP is selected, and if number of decimal g&cks
selected, then 11.223 is displayed, if 2 is setkdteen
11.23 is displayed, if O is selected then 12 ipldiged;
when 5/4 is selected, and if number of decimalgda&®is
selected then 11.223 is displayed, if 2 is seledtesh
11.22 is displayed, if O is selected then 11 ipldiged.

[ Example 3] Use a calculator to computg” + 4°.
Solution Press the buttons in the following sequengd,

’ , , , , , the calculator

will display the answer 25 on the screen.

Practice
Use a calculator to comput.29, 2.15, 2.07, 2.3.
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[ Example 4] Use a calculator to comput®.468 (accurate to 3
decimal places).

Solution Choose 5/4, and select 3 decimal placethen press

the following buttons in sequen, E ,
@, , , E the calculator will display the

answer 6.091 on the screen.

Practice

Use a calculator to comput@.29f, 2.157, 2.073, 2.307
(accurate to 3 decimal places).

[ Example 5] Use a calculator to comput246.8 (accurate to the
unit digit), compute 0.2468 (accurate to 4 decimal places).
Solution First choose 5/4 and 0 decimal placien press the

following buttons in sequende2], [4], [6], [« ],
(8], [x], [=] 60910 is displayed on screen; Then

select 4 decimal places, and press the following

buttons in sequence0], [+ ], [2], [4]. [6]. [8],

[x], [=], 0.0609 is displayed on the screen.

Practice

Use a calculator to comput22.9f, 0.2157, 207.3, 0.02307
(accurate to 3 decimal places).

[ Example 6] Use a calculator to computg.19 (accurate to 3
decimal places).
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Solution

First choose 5/4, and select 3 decimal placethen
press the following buttons in sequer(cg], [ « |,

(1] 8], [x] [5], [+). [2]. [9). [x]. [B].

[+], [1]. [9], [=], 139.798 is displayed on screen.

NOTE: You cannot press buttons in the following sequen8g,

NOTE:

L) (2l [o) %] [=] [x) (8] Leds 2] [ol,

[=], because the first time you prelss] the approximate

value is used, therefore the final result is rutect.
If engineering calculator is usedyou can press the

following buttons in sequencgs |, [« ], [1], [9], [y’],
3], [

Practice

Use a calculator to computg.37, 5.06, 5.2F, 5.4 (accuratg
to 3 decimal places).

[ Example 7] Use a calculator to compute

(a) 5.263;

(b) 5.268; (c) 5.194: (d) 5.198.

(accurate up to 1 decimal place).

Solution

Calculators do not have an option for accuracy to
one decimal place, we have to adjust it mapuial
avoid the effect of round off, we choose Cuitl 2
decimal places, press the following buttons in
sequence:

@f[5], [+] [2] [6]. [38], [x]. [5]. [} [2].
6], [3]. [x]. [8]. [+]. [2]. [6]. [3]. [=].

Here the calculator displays 145.78 on the screen,
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Practice
Use a calculator to compute

(@) 5.373; (b) 5.069; (c) 5.215;(d) 5.398.
(accurate up to 1 decimal place).

the answer is 145.8 after rounding the result te on
decimal place;

®) [5], [} [2]. [6], [8], [x]. [5]. [-]. [2],
6], [8]. [x]. [5]. [+]. [2]. [6]. [8]. [=].

Here the calculator displays 146.19 on the screen,

the answer is 146.2 after rounding the result te on
decimal place;

©[5], [+] [2] [8]. [4]. [x]. [8], [ [2].
(o] [4]. [x]. [8]. [+]. [1]. [9]. [4]. [=].

Here the calculator displays 140.12 on the screen,

the answer is 140.1 after rounding the result te on
decimal place;

@f[5], [+] [2] [8]. [8], [x]. [B], [ [1].
(o], [8]. [x]. [8]. [+). [1]. [9]. [8]. [=].

Here the calculator displays 140.44 on the screen,

the answer is 140.4 after rounding the result te on
decimal place.

NOTE: For (d) if 5/4 and 2 decimal place is selected, ahswer
displayed on the screen will be 140.45, and raundif to
one decimal place will be 140.5, which is a wramgwer.
So we must select CUT.

[Example 8] The volume of a sphere can be calculated by this
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2. Find the approximate value of the following numbgrrounding

Volume of a sphere = x 77x (Radius}
olume ot a sp ere-§ 7% (Radiusj. off its value according to the accuracy requirethim bracket:

Use a calculator to compute the volume of a sphéte radius (1) 12.17,0.009403, 8.607 (accurate to 3 significhgits);
4 (3) 19.74, 8.965, 0.409 (accurate to the tenth).
Solution We have to calculate the value efx3.14x 0.89. . ]
3 3. Use a calculator to compute the following square:
Select CUT and 2 decimal placepress the (1) 1.98; (2) 8.79; (3) 4.08; (4) 6.3;
following buttons in sequended]. [x], [3], [= ], (5) 3.168; (6) 3.186;  (7) 5.064; (8) 7.707;
-] (9) 45.6°; (10) 0.087: (11) 604 ; (12) 0.538;
’ ’ ’ E ’ @ ’ E ' (13) 0.02108; (14) 750.6; (15) 30.48;
(9], [x). <], (8], [9]. [£] [3]. [5]. 295s (16) 0.8008; (17) (-2.49Y: (18) -56.7.
displayed on screen. So the answer is 3.0 after 4. Use a calculator to compute the following cube:
rounding the result to one decimal place. (1) 8.57; (2) 1.709; (3) 6.43; (4) 9.58;
Answer: The answer displayed on the screen is 2aélfysted (5) 4.384;  (6) 2173;  (7) 7.058; (8) 8.009;
to 3.0 for rounding to one decimal place. (9) 11.74; (10) 0.356; (11) (-0.0489%; (12) —-699.8;
. 5. Use a calculator to compute:
Practice (1) 4.75+ 2.93: (2) 8.27 - 6.43:
1. Use a calculator to comput&.14x 0.95 (accurate up to 2 (3) 0.746 - 0.985; (4) 91.08 + 64.37;
decimal places). (5) 4x3.986- 10x 3.986 .

1 |
2. Volume of sphere —EXHX(Dlameteri . Use calculator 19 6. Use a calculator to compute (accurate to 2 deguaaes):

compute the volume of a sphere with radius 2.3%acorate to 1 (1) 3.14x1.77: ) }x3_14x 0.57
decimal place, takerr = 3.14). ' 3 '

(3) gx3.14>< 1.9.

7. Use a calculator to compute (accurate to 3 deqntaaks):

Exercise 6 (1) Area of square with side 0.846 m
1. For the approximate value obtained from rounding what is (Area of a square  (sidf);
the accuracy level? how many significant digitstaere? (2) Volume of cube with side 2.95 m
(1) 18.32; (2) 35; (3)0.708;  (4) 6.409; (5)&%

(6) 0.0074; (7)89.3;  (8) 0.0540:(9) 5.02:  (10) 2.00. (Volumn of a cube:  (side).
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8. Use a calculator to compute (accurate to 3 decptedes, take
T=3.14):
(1) Area of circle with radius 4.8 m
(Area of a circle= 77x (Radiu$);
(2) Volume of sphere with radius 0.37 m

(Volumn of a sphere%x mx  (Diameté);

(3) Surface area of sphere with radius 0.96 m
(Surface area of sphere x4rx  (Radf).

9. Use a calculator to compute (accurate to 3 decptades, take
m=3.14):
(1) Wolume of circular pillar with height 0.82 mase radius
0.47 m (Volume of circular pillar= area of bage bht);
(2) Volume of circular cone with height 7.36 cm date
radius 2.7 cm

(Volume of circular cone%x base area hei).

Chapter summary

I. This chapter mainly covers the concept and paation of
rational numbers.
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II. “Mathematics arises from the needs of ourydife”. The
concept of positive and negative numbers, refletitedarge volume
of contradicting values we encounter in our dafk. |

lll. Rational numbers consists of positive intexge zero,
negative integers, positive fractions, negativectioms. Rational
numbers can be represented by points on the nusmizer

IV. Law for Addition: When two rational numberseaadded
together, if the sign of the numbers are the saake, the sum of the
absolute values of the two numbers and leave tirewsichanged,; if
the signs of the numbers are different, take tlfflerénce between
the two absolute values, and attach it with then ©i§the number
with larger absolute value.

Law for Multiplication: When two rational numberare
multiplied together, the sign of the product isipes if the numbers
are of same signs, the sign of the product is neg#tthe numbers
are of unequal signs, the value of product is thedyct of the
absolute values of the two numbers.

Subtracting a number is equivalent to adding dpgposite
number.

Dividing by a number is equivalent to multiplyibg its inverse
number (or reciprocal).

V. The Computation Laws of rational numbers are:
Commutative law for addition a+b=Db+a;
Associative law for addition arb)+c=a+ (b+c);
Commutative law for multiplication ab = ba;
Associative law for multiplication ab)c = a(bc);
Dsitributive law for multiplication  a(b +c¢) =ab + ac.

VI. The product of a number multiplied by itseiftimes is
called nth power of the number, i.@a<a+---ea=a"
| S ——

nterms
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Rewvision Exercise 1

. Compute:
(1) 376+489; (2) 742-145; (3) 64 x 28;
(4) 893 +19; (5) 5487+-694; (6) 4503-784;
(7) 325 x 48; (8) 4623 + 87, (9) 9427 + 3;
(10) 18—-10 + 2; (11) 9-27 + 3; (12) 12-2 x 5;
(13) 36 x 748 + 2; (14) 117 ~ 13 64 x 25.
. Compute:
(1) 15.8+2.74; (2) 4.2-0.39;
(3) 3.5x0.68; (4) 12.96 +0.072.
. Compute:
3.1 5 1 1 2
1) =+ =; 2) ——= 3) = +—=;
1) - 2) 5 & 3) > 13
2 1 1 3. 1 5
4) ——=; 5) = +— 6) 3— —2—.
@ 3 4 ®) 6 10 © 4 6
. Compute:
3.1 5.1 7 4
1) =x—; 2) —+= 3) =%x—;
1) 5 5 2) it 3) art
1. 1 3 1
4) —+— 5) 1—x= 6) —+2—-.
() 9 6 ®) 2 6 © 4 2
. Compute:
(1) 31%+1.5%; (2) 1+0.5%; (3) 27%-12.4%;
(4) 1—35%; (5) 32 x 2.4%; (6) 100 x 0.1%;
(7) 1 + 25%; (8) 0.75 + 15%.
. Compare the magnitude of the foIIowing pair of nienso
4 8
1) — and —; 2—and—' 3—and—
@ 9 9 @ 100 ®) 22
4) g and g; (5) 0.78 and 0.87; (6) Z and 0.7.

7. Separate the rational numbers 649, % +10, % —0.02,

1, —1, 7?1)’, —8.5, 25, —100 into 4 sets, according to its value

whether it is a positive integer, negative integesitive fraction,
negative fraction.

8. Among the rational numbers-3, +8, % +0.1, O, % —

10.5, —0.4, which of them belong to the set of positiviegers?
which ones belong to the set of fractions? whictheim belong
to the set of positive numbers? which of them bglanthe set of
negative numbers?

9. Mark the following points on the number axis. Amganthe
numbers in descending order and link them using>theymbol:

+3, —5, +51, 721, —4, +4,0.
2 2

10.Arrange the numbers in ascending order and linknthsing the
“<” symbol:
—41 2 , 0.6, —0.6, —4.2, 5.
2 3
11.Water will freeze into ice at temperature of 0°@€phol will free
at temperature of—117°C, mercury will freeze at temperature of
—39°C. Which one has the highest freezing tempezatuyhich
one has the lowest freezing termperature?

12.Mark on the number axis all integers
larger than—5 and smaller thant5.

13.In the diagram, the set of rationd
numbers contains 5 numbers. Find t
largest number and the smallest number.

(No. 19
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14.1s it true that the absolute value of a numbenwsags positive?
Why?

15.Among the rational numbers, is there a number whschhe
smallest? Is there a number with the smallest absalalue? Is
there a number which is the smallest positive eteds there a
number which is the smallest negative integerhéfd is one

what is the number?

16.To produce an axial, the diagram specificationtefdiameter is

@803 where ¢80 means the diameter standard is 30 mm, the

small print of+0.03 means that any axial with diameter larger
than the standard by 0.03 mm will be disqualifiedd the small
print of—0.02 means that any axial with diameter less than t
standard by 0.02 mm will be disqualfied. What is thaximum
diameter of axial that will pass the quality chedkPat is the
smallest diameter of axial that will pass the dyalheck?

y+0.03
(/130—0.02

(No. 16)

17.30 bags of rice are being weighed, the record @f theights are
as follows:
183, 178, 181, 180, 179, 185, 176, 180, 180, 176,
184, 177, 175, 186, 184, 181, 185, 174, 177, 185,
180, 186, 179, 184, 178, 183, 182, 186, 180, 184.
Setting the weight of 80 kg as standard, the exaedsy for
overweight bag is marked as positive value, thécleh kg for
underweight bags is marked as negative value. Hiedtotal
overweight or underweight of the 30 bags of ricedRhe total
weight of the 30 bags of rice.
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18.For the 10 team members of a school’s volley bzdint, their
heights are:
1.73m,1.74m,1.70m, 1.76 m, 1.80 m,
1.75m,1.77m, 1.79m, 1.74 m, 1.72 m.
Compute the average height of the team members.

19.What is the sum of integers 9 and13? What is the absolute
value of the sum? What is the sum of their absouaies?
Compare the magnitude of the three values.

20.Fill in the table for the opposite number and thaprocal:

Original 5 6 2 1 05| —1
number 3

Opposite

number
Reciprocal

21.Write any number and its opposite number. Findrtekem and
their product?

22. (1) Under what circumstances will the product ob trational
numbers be a positive number? be a negative nunieer?
zero?

(2) Under what circumstances will the quotient teé division
of one rational number by another rational numteed® be
—17? be without meaning?

23.In a cold storage, the temperature is at room teatyee of —
2°C. Now there is a stock of food requiring to lered at a
temperature of- 23°C. If the cold storage can reduce its
temperature by 4°C per hour, how many hours withkee for the
cold storage to reach the required temperature?
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24.In a coal mine, the altitude of a point A insidgllfy, =um 1
the well is —174.8 m. Going fromA to B, = -
the horizontal distance is 120 m. For ever:
horizontal distance of 10 m, the altitude i
raised by 0.4 m. Find the altitude Bf

25.Compute: o
(1) 5+0.1; (2) 5+0.01; (No. 24)
(3) 5+0.001; (4) 5+(0.12),
(5) 5+ (=0.01), (6) 5+¢0.001);
(7) 0.2+0.1; (8) 0.02+0.01,

(9) 0.002+0.001; (10) (—0.3)+0.1;
(11) (—0.03)+0.01; (12) (—0.003) +0.001.

26.For each of the following equations, find an apjpiap number
to fill in the bracket:

1 (+5 + ( )=+3 @) (+£3)x( )=-6,
(+9) + ( )=-3, (=3)x( )=-—6,
(=9 + ( )=+3, (+6)x( )=+3,
(=5 + ( )=-3 (+6)x( )=-3;

@) (=3) + ( )=0
(=9)x( )=0.

27.For each of the following equations, is it possibdefind an
appropriate number to fill in the bracket?
(1) 0x( )=5;
(2) 0x( )=0.

28.How many rational numbers when squared equal tis 4fere a
rational number when squared equaltat? How many rational
numbers when cubed equal to 8? Is there a ratimmaber when
cubed equal to—8?
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29.Compute:

o (5B
(2) (—81)+2%+g+(_16);

3) Z+(—22j—§><(1§)—0.25;
5 5) 21\ 4

(4)  3(-2.5)C 4y 5¢ 6)¢ 3;
(5) {0.85-[12+4x(3-10)]} + 5
(6) 2°+(-2)°x5-(-0.28) € 2j;
@[3 - (57 ]+[-3-5).

30.Follow the instruction in the flow chart below, fem the
computation and write the result in the table (Example in the
first cycle, computing ¢ 3) x (+3)—(—5) we get 14 which is
less than 200 in the second cycle compute 14 x {3)—(—5),
etc.):

Input

[ +3 ]
*:
No. of
x(+3) . Result
Counting

—(—5) 1 14

NO

i

2
3
YES 4

[_sTop |

Output
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31.Follow the instruction in the flow chart belowperform the
computation and write the result in the table:

Input

*4

No. of
+(—1.5) _ Result
Counting

1
2
3

Output

(This chapter is translated to English by courte§yMr. Hymen
LAM and reviewed by courtesy of Mr. SIN Wing Saglward.)
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