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Chapter 5 System of Linear Equations in Two Unknowns

Two teams of climbers A and B start to climb a mountain peak at the
same time. The starting point of team A is at encampment No. 1 of 1 km
apart from the base camp. Team A marches with 1.5 km per hour. The
starting point of team B is at encampment No. 2 of 4 km from the base
camp. Team B marches with 0.5 km per hour. What is the relation
between each of their distances from the base camp and the time required
to the destination?

The relation between the distance of team A from the base camp and

the time required is shown in the following table:

time (h) 0 1 2 3 4 5

distance (km) 1 2.5 4 5.5 7 8.5

Suppose x h is for the distance y km. This can also be written as
y=1. b+ L.
The relation between the distance of team B from the base camp and
the time required is shown in the following table:

time (h) 0 1 2 3 4 5

distance (km) 4 4.5 5 5.5 6 6.5

Suppose x h is for the distance y km. This can also be written as
y=0. Sx+4.
Think:
1. How many hours are required for their distances from the same
base camp? And how far is their distance from the base camp at this time?
9. Can you find the result of item 1 by solving the following system
of linear questions?
y=1.5x+1,
{ y=0. 5x+4.



Chapter 5 System of Linear Equations in Two Unknowns

System of Linear Equations in Two Unknowns

Let us look at the following question:

The price of bananas is 5 yuan/kg and the price of apples is 3 yuan/
kg. If Xiaohua bought 9 kg of bananas and 4apples in total and paid
33 yuan. How many kg bananas and apples did Xiaohua buy?

This question can be solved using a linear equation in one unknown.
Suppose x kg of bananas were bought, then 9 — x kg represents the
amount of apples bought. According to the known condition, we have:

S+ 3(9—z)=33,

By solving this equation, we have:

x=3,
9—x==86,

That is to say, Xiaohua bought 3 kg of bananas and 6 kg of apples.

If it is assumed that = kg of apples was bought, then the solution can
also be obtained as well.

In what is just mentioned above, is it valid to assume there are two
unknowns? Let us have a try. Suppose Xiaohua bought x kg of bananas
and y kg of apples, then according to the condition of the problem, we
have the following two equations:.

x+y=9,
bx+3y=—233.

In the two equations, each of them has two unknowns and the power
of each unknown is 1. Such an equation is called a linear equation in two
unknowns,

The above problem includes two requirements which have to be satis-

fied simultaneously: one is that the total quantity of these two kinds of
4



5.1 System of Linear Equations in Two Unknowns

fruits is 9 kg, the other is that 33 yuan should be paid for these fruits in

all, i e. , the two unknowns x and y must satisfy the two linear equations
at the same time as:

x+y=9, D

{5x+3y=33. @

By combining the two linear equations in two unknowns, a system of
linear equations in two unknowns is formulated.

According to the solution to the linear equation in one unknown
above, we know that Xiaohua bought 3 kg of bananas and 6 kg of apples.,
i.e. , x=3 and y=6.

Here, x=3 and y=56 satisfy not only the linear equation D

3+6=9
but also the linear equation @
5X34+3X6=33.

Hence, z=3 and y=56 is said to be the solution to the system of line-
ar equations

x+y=9,
{5I+ 3y=33.
This solution can be written as
x=3,
{ y=-6.

In general, the values of two unknowns which equalize both the left
and right sides of the two linear equations in the system of linear equa-
tions in two unknowns are called the solution to the system of equations in
two unknowns.

For example,

x=3,
{ y=5.5
is the solution to the system of linear equations in two unknowns.

{yZL S5z+t+1,
y=0. b+



Chapter 5 System of Linear Equations in Two Unknowns

Training Exercises
1. The following three pairs of numbers are known:

{1209 {xzz, {121,
y=—2s y=-—3, y=->.

(1) Which pairs of numbers equalize the left and right sides of the linear equo-
tion 2z—y="7%
(2) Which pairs of numbers equalize the left and right sides of the linear equa-
tion x+2y =—47
2. The following three pairs of numbers are known;

{:c=1, {122, {124,
y=—1, y=1, 4=,

Which pair is the solution to the following two systems of linear equations in two
unknowns?

2 - :39 :2 _39
(1){ Y 2) {y *
3x+4y=10; Ax—3y=1.



Exercise b. 1

Exercise 5.1

Group A

1. A pair of values z and y is given behind each linear equation in two unknowns

below. Justify if the pair of values satisfies the corresponding linear equation in its

front.

(1) 2x—3y=6; (x=0, y=4)
(2) 5x+2y=28; (x=2, y=—1)
(3) x—5y=2; (x=T7, y=1)
(4) 2z—y=4; (x=2, y=2)
(5) 3x—y=5; (z=1, y=—2)
(6) 4x—3y=09. (x=4, y=2)

2. Fill in the following table such that the values of x and y in each column satisfy the
equation 3x—+y=>5.

x —2 0 0.4 2

y —0.5 =1, 0 3

3. A pair of values x and y is given behind each of the following systems of linear equa-
tions in two unknowns. Justify if each pair of the values is the solution to the system

of linear equations in its front.

S5x—y=32, =06,

D )
x—2y=19; y=—2
4x—3y—6=0, x=3,

(2) ( )
2x+5y—16=0; y=2

1 _

WS ey
1 1. 4 y=0
3T Y3}

" {O. 2x+0. 5y=0. 2, ({x=2, )
0.4x+0. 1y=0. 4. y=—A4

4. (1) Given that x= —1 is the solution to the system of linear equations in two

7



Chapter 5 System of Linear Equations in Two Unknowns
unknowns

{I_y:E)s
2z+3y=—20,
find the solution to the system of equations.

(2) Given that y= — % is the solution to the system of linear equations in two
unknowns
3x—2y=4

find the solution to the system of equations.

Group

1. According to each of the following statements, build up linear equations in two
unknowns:
(1) The difference of number B from number A is 5;
(2) 3 times of number A is 11 greater than 2 times of number B;
(3) 4 times of the sum of number A and number B is 28;
(4) The sum of half of number A and one third of number B is 13.
2. Solve the following system of linear equations in two unknowns
y=2x—1,
{ y=—x+2
by employing the following linear equation in one unknown
2x—1=—x42,



5.2 Solving a System of Linear Equations in Two Unknowns by Substitution

5.2/ Solving a System of Linear Equations in Two
Unknowns by Substitution

How to find a solution to a system of linear equations in two

unknown? Let us still take the problem encountered in the last section for
finding the qualities of bananas and apples as an example to seek a method
of solving a system of linear equations in two unknowns.

Suppose x kg of bananas and y kg of apples were bought. According
to the given condition, we have

x+y=9, @D
{Sx—k 3y=33. @

Find the solution to the system of linear equations® i.e. , seek the
values of two unknowns which equalize both the left and right sides of
each of the equations in the system.

If one unknown x is assumed, e. g. , x kg of bananas, then the quan-
tity of apples is 9—x kg according to the condition, and hence we have:
5x+3(9—x)=33.

We are able to solve this linear equation in one unknown, by compa-
ring the system of linear equations in two unknowns above with this linear
equation in one unknown. It is not hard to see that from the linear equa-
tion (D in the system of equations we have:

y=9—=x. ®

By substituting 9—x for y in equation @ into 9—x, i.e. , by substi-
tuting equation @ into equation @, we have:

5x+3(9—x)=33.

By solving the linear equation, we have:

© The procedure of finding a solution to a system of linear equations is called solving the system of

equations.
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