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Some Common Symbols in the Book
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1.1 Algebraic Expressions

It is learning algebra with which the junior mathematic
course begins. What will we study in algebra class? What is
the relationship between pre -algebra and primary mathe-
matics? First, let us look at the following example.

A train goes at a certain speed—90 kilometers an hour.
The distance and time it takes are shown in the following
table:

Time (hour) 1 2 3 4 5

Distance (kilometer) 90 180 270 360 450

If the variable ¢ expresses the number of the hours it goes,
then the number of kilometers it goes at this time is exactly
90z (or 90X ).

That is to say, it takes the train ¢ hours to travel 90z kilo-
meters. In this way, the relationship between the distance
and time the train goes can be expressed in brief. Given that
the train travels 7 hours, or t=7, then the distance it trav-

els is exactly
90t=90 X 7=630 (kilometer).

From the example above it can be seen that expressing
numbers in terms of variables can be more helpful. Using
variables to express numbers is an important characteristic
of algebra. In primary school we learned a little about it.
By expressing numbers in terms of variables we begin learn-
ing pre-algebra.



Chapter 1 Primary Knowledge of Algebra

1.1} Algebraic Expressions

First we will look at several examples of expressing numbers in terms

of variables.

For addition, we have:

34+5=5+43;
1,1 1.1
2+3_3 27

That is to say, when adding two numbers and reversing the order of the
terms, the sum does not change. This is called the addition law of commu-
tation. The addition law of commutation can be expressed as:

where a and b are any two numbers,

For multiplication, we have:

TX9=9X7;
2.5 5.2
3X6=6"3°

That is to say, when multiplying two numbers and reversing the order of
the factors, the product does not change. This is called the multiplication
law of commutation. It can also be expressed in terms of variables as:

We have already learned the addition law of association, the multipli-
cation laws of association and distribution, which are expressed in terms

of variables.
4



1.1 Algebraic Expressions

Again, let us look at more examples of expressing numbers in terms
of variables.

(1) The distance from point A to point B is 15 kilometers, which
takes 3 hours walking, 1 hour by bike and 0. 25 hours by car. What are
the speeds for walking, riding and driving?

Speed for walking: 15+3=5 (km/h®).

Speed for riding: 15+-1=15 (km/h).

Speed for driving: 15+0.25=60 (km/h).

The s expresses distance (unit; km), ¢ is time (unit: h) and v is the

speed (unit; km/h), we have;

U=
L

(2) The side of a square is a cm®. What is its perimeter? And what
is its area?

The [ expresses perimeter in cm, then

[=A4a.
The S expresses area in cm?, therefor the area of the square is:
S=a2,

From the examples above, it is clear that using variables to express
numbers and their relationship makes mathematical expressions simple
and clear. In formulas and equations, variables are used to express num-
bers, which can also be more helpful in calculations.

5 S 3
The expressions such as a, 4a, ab, a-+b, i a’ appear in the exam-

ples above, all of these are called algebraic expressions.
Notice (1) The multiplication sign in algebraic expressions is usu-

¢

ally written as “ ¢ ” in the simplified form or dropped altogether. For ex-

ample, 4 Xa can be written as 4 * a or 4a (the number goes in front of the

@® Km/h is a unit of speed read as “kilometer per hour”. Such as 5 km/h is read “5 kilometer per
hour”, that is to say move 5 kilometers per hour. Another common unit of speed is: m/s (meter/second).
® The commonly used units for length and their symbols are meter(m), centimeter(cm), millimeter
(mm) and kilometer(km). The corresponding units for area and volume are square meter (m?) and cubic

meter (m®).



Chapter 1 Primary Knowledge of Algebra

variable), 2X (a+b) can be written as 2 » (a+b) or 2(a+5b). When
multiplying numbers the “X” sign is still used generally.
(2) When division appears in algebraic expressions, it is usually

. . . . . h
written as a fraction. Such as s—+t is written as —ts~, ah=52 as 2,

2

ENJJ[W] Fill in the blanks:

(1) There are 12 books per bag, then there are  books in n bags;
(2) The temperature dropped 2 C from t'C is __ C;
(3) The volume of cube whose side isa cm is _ cm3;
(4) The production increased by 10% from m kilograms to ____ kilo-
grams.
Solution (1) 12n; £2) Ct—2)5
(3) a®; (4) (14+10%)m.

Notice In problem (2), because there is the unit at the end of the
expression, the parentheses should be added to the t—2. It’s wrong to
write t—2 C.

BT Give the meanings of the following algebraic expressions:

(1) 2a+3; (2) 2(a+3);

C C
(3) . (4) a=ys
(5) a?+b%; (6) (a+b)2.
Solution

(1) The meaning of 2a+3 is the sum of 2a and 3;
(2) The meaning of 2(a—+3) is the product of 2 and a+3;

(3) The meaning of a—cb is the quotient of ¢ divided by ab or ¢ to ab;

(4) The meaning of a—i is the difference of a and i—;

(5) The meaning of a? + 5% is the sum of the square of a and the
square of b;
(6) The meaning of (a+b)? is the square of the sum of a and b.



1.1 Algebraic Expressions

Training Exercises
1. Fill in the blanks;
(1) n boxes of apples weigh P kg(kilograms), then each box of apples weighs
kg;
(2) Mr. A isa cm and B is shorter than A by 4 cm, then Mr. B is cm;
(3) The area of a triangle whose base is a and height 4 is ;
(4) The total number of students in a school is x, where girls make up 48% of the
students, then the number of girls is .
2. Give the meanings of the following algebraic expressions:

(1) 2a—3c; 2) :;—Z; (3) ab4-1; 4) a2—p2,
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Exercise 1.1

Group A

. Three sides of a triangle are respectively a, b, c. Find the perimeter of it.

Zhang Qiang is older than Wang Hua by 3 years. When Zhang Qiang is a years old,
how old is Wang Hua?

. The speed of a plane is 40 times that of a car, and the speed of a bike is — of the

3
same car. If the car goes at the speed of v km/h, then what are the speeds of the
plane and bike?

. a kg of rice cost 6 yuan. How much is one kg of rice?

. The radius of a circle is R cm, calculate its area.

6. Express the following in terms of variables:

(1) The addition law of commutation— three numbers added and the first two numbers
or the last two numbers added first, the sum of them does not change.

(2) The multiplication law of commutation — three numbers multiplied and the first
two numbers or the last two numbers multiplied first, the product of them does not
change.

(3) The distributive law—multiply a number by the sum of two numbers, which equals
the number multiplied by the two numbers respectively then add the products.

. Give the meanings of the following algebraic expressions:

n+1.

n—1"*

(1) 3x+6; (2) 5(x—2); (3)

(4) a3+53.

Group B®

. Express the following in terms of algebraic expressions:

(1) The perimeter of a rectangle with a length of a m and a width of b m;

(2) The perimeter of a rectangle whose width is # m and length is 2 times its width;

@ The problems of group B in this book are provided to students who have spare time after studying,

so if you have no time you do not have to complete it.
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