240 ¢ Chapter 6 - Solving Linear Systems

Q Solving Linear Systems by Addition

Solving a system by graphing is limited by the accuracy of the graph. When the intersecting point is not an
exact integer, it is difficult to determine the coordinates from the graph. Solving a system algebraically does
not depend on a graph, and always gives accurate coordinates. The method used to solve a system algebraically
is an extension of the addition property used to solve an equation for a single variable.

Rule of Addition

For all real numbers a, b, cand d: ifa=5b, and ¢ =d, then a+c=b+ d

Solving a Linear System by the Addition Method

1. Write the equations of the system in general form ax + by = c.

2. Multiply the terms of one equation, or both of the equations, by a constant such that the coefficients of
x or y are different only in their sign.

3. Add the equations, and solve the resulting equation.

4. Substitute the value obtained in step 3 into either of the original equations, and solve for the remaining
variable.

5. Steps 3 and 4 give the solution to the system.

6. To check the solution take the values from steps 3 and 4, and substitute them into the equation not used
in step 4.

Solve x+y=6

x—y=4

» Solution: x+y=26
x—y=4
2x =10 - «x=5
To find y, substitute x = 5 in one of the original equations.
x+ty=6 - 5+y=6 - y=1

Check: Substitute (5, 1) into the equationnotused, x —y =4 — 5—1=4 — 4 = 4. (True)

The solution to the system is (5, 1).
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Example Solve y=x+4
x+2y=25

» Solution:  Rewrite y=x+4 as —x+y = 4.

—x+y =4
x+2y=15
3y=9 — y=3

To find x, substitute y = 3 in one of the original equations.
x+2y=5 - x+2(3)=5 - x=-1
Check: Substitute (—1,3)iny=x+4 - 3=—1+4 - —3 =-3. (True)

The solution to the system is (— 1, 3).

Example Solve 2x —3y =2
x+2y=28

» Solution:  To obtain coefficients for x that differ only in sign, multiply the second equation by —2.
Add the results to obtain an equation that has only one variable y.

2x =3y =2 2x—3y =2
—2(x+2y=238) —2x—4y=-16
—Ty=—14 - y=2

To find x, substitute y = 2in one of the original equations.
x+2y=8 - x+2(2)=8 - x=4
Check: Substitute (4,2)in 2x —3y =2 — 2(4)—3(2)=2 — 2 =2. (True)

The solution to the system is (4, 2).

Example Solve 4x+3y=5
3x—2y=28

» Solution:  Multiply equation 1 by 2 and equation 2 by 3, then add the results.

2(4x + 3y =15) R 8x + 6y =10
3(3x — 2y = 8) Ox — 6y = 24
17x =34 - x=2

To find y, substitute x = 2 in one of the original equations.
dx+3y=5 - 4(2)+3y=5 - 3y=—-3 - y=—1
Check: Substitute (2,—1)in 3x —2y =8 — 3(2)—2(—1)=8 — 8 = 8. (True)

The solution to the system is (2, — 1).
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Example

» Solution:

» Solution:

Example

» Solution:

Solve

x_Y__ x_Y__ X 3% T
273712 273712 43+ = 12)
_)
3<ﬁ+l=0> XY _y R 12x+9x =—14
8 9 8 3
3 ; 2lx =—14
X X
2t =11 __l4_ 2
2 8 12 X==757 3
To find y, substitute the value of -3 for x in one of the original equations.
X, (=) Ly _ B N y_ L =3
gto=0~ g T9g=0 - ~q3tg=0 -~ g=7 - y=74
: - _2 3\ x Yy _ 7 1 2\ _1/3\__ T
Check: Subst1tute< 3,4)1n 773 B 2( 3) 3<4) 17 (True)
2

The solution to the system is (— 3 %)

3x—2y =1
—6x+4y=3

Solve

Multiply equation one by 2, then add the results.

2(3x—2y=1) 6x—4y =2
—6x+4y=3 —6x+4y=3
0=>5

There is no solution, so the lines must be parallel.

Solve 2x+ S5y =2

—4x— 10y =—4

Multiply equation one by 2, then add the results.

2(2x+ 5y =2) dx+ 10y =4
—4x— 10y =—4 —4x— 10y =—4
0=0

There are infinite solutions, so the lines must coincide.
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