SECTION4.3STUDY SET

VOCABULARY
Fill in the blanks.

1. The coefficients of 3x and —3x are _opposites .

2. When the following equations are added, the
variable y will be _eliminated .

5x—-6y =10
—-3X+6y=24
CONCEPTS

3. In the following system, which terms have
coefficients that are opposites? 7y and -7y

3X+7y=-25
4x—-Ty =12
4. Fill in the blank. The objective of the elimination

method is to obtain two equations whose sum will
be one equation in one _variable .

5. Add each pair of equations.

2a+2b=-6 x—3y =15
a 3a-2b=2 b —x-y=-14
5a =-4 —4y=1
6.a. Multiply both sides of 4x +y =2 by 3.
12x +3y =6
b.Multiply both sides of x — 3y = 4 by -2.
—2X + 6y = -8
7. If the elimination method is used to solve
3x+12y =4
{6x—4y =7

a. By what would we multiply the first equation
to eliminate x? -2
b. By what would we multiply the second
equation to eliminate y? 3
8. Suppose the following system is solved using the
elimination method and it is found that x is 2.
Find the value ofy. 1

4x+3y =11
3X—-2y=4
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9. What algebraic step should be performed to

a. Clear §X+4y = —% of fractions?

Multiply both sides by 15.
b. Clear 0.2x — 0.9y = 6.4 of decimals?
Multiply both sides by 10.

10. a. Suppose 0 = 0 is obtained when a system is

solved by the elimination method. Does the
system have a solution? Which of the
following is a possible graph of the system?
Yes; ii

b. Suppose 0 = 2 is obtained when a system is
solved by the elimination method. Does the
system have a solution? Which of the
following is a possible graph of the system?
No; iii

NOTATION

Complete the solution to solve the system.

X+y=5
11. Solve: .
X—-y=-3

X+y= 5
X—y=-3
2x = 2
x=1
X+y=5
1+y=5
y=4
The solution is (1, 4).

This is the first equation.

12. Write each equation of the system in standard Ax
+ By = C form:

7X+y+3=0—> [7x+y=-3
8X+4=-y —> [8x+y=-4
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GUIDED PRACTICE

Use the elimination (addition) method to solve
each system.

X+y=5
Xx-y=1
Eliminate y.
X+y=5
x—-y=1
2x =

13.

The 1* equation

The solution is (3, 2).

X—-y=4
X+y=8
Eliminate y.
X—y=4
X+y=8
2x =12
2x 12
2 2
X=6
X+Yy=8 The 2" equation
6+y=38
6+y—-6=8-6
y=2
The solution is (6, 2).

14.

X+y=1
X—y=5
Eliminate y.

15.

The 1* equation

The solution is (3,-2)
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X—y=-5

16. X+y=1
Eliminate y.
X—y=-5
X+y=1
2Xx =-4
2x -4
2 2
X=-2
x+y=1 The 2" equation
-2+y=1
—2+y+2=1+2
y=3
The solution is (-2, 3).
7 {x+y——5
—X+y=-1
Eliminate x.
X+y=-5
-X+y=-1
2y =6
2y -6
2 2
y=-3
X+Yy=-5 The I" equation
X+(-3)=-5
X-3+3=-5+3
X=-2
The solution is (-2, -3).
18 {—x+y_—3
X+y=1
Eliminate x.
-X+y=-3
X+y=1
2y =-2
2y 2
2 2
y=-1
x+y=1 The 2" equation
X+(-1)=1
X-1+1=1+1
X=2

The solution is (2, -1).
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4x+3y =24
4x -3y =-24
Eliminate y.
4x+3y= 24
4x -3y =-24
8X =0
8x 0

8 8
x=0
4x+3y =24 The 1" equation
4(0)+3y = 24
3y =24
3y_24
3 3
y=38
The solution is (0, 8).

-9x+5y=-9
20.
-9x-5y=-9

Eliminate y.
-9x+5y=-9
-9x-5y=-9
—18x =-18
-18x 18
-18 18
x=1
—-9x+5y=-9 The 1" equation
-9(1)+5y=-9
-9+5y+9=-9+9
5y=0
oy 0
5 5
y=0
The solution is (1, 0).

19.

2s+t=-2
21.
-25—-3t=-6
Eliminate s.
2s+ t=-2
—-25-3t=-6
—-2t=-8
2_8
2 -2
t=4

2s+t=-2 The 1" equation
2s+4=-2

2s+4—4=-2-4

2s=-6
5_—6
2 2
s=-3

The solution is (-3, 4).

—2X+4y =12
{2x+4y:28
Eliminate x.
—-2x+4y =12
2X+4y =28
8y =40
8y 40
8 8
y=5
2x+4y =28 The 2™ equation
2x+4(5) =28
2x+20=28
2x+20-20=28-20
2x=8
2x 8

2 2
x=4
The solution is (4, 5).
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{5)( —4y=8 Use the elimination (addition) method to solve each
2

—5x—-4y=8 system.
Eliminate x. X+3y=-9
5x—-4y =8 25.
—5x—4y =8 X+8y=—4
ﬂ Eliminate x.
:85 - 16 Multiply both sides of the 1% equation by —1.
T T & -Xx-3y= 9
_8y::§ X+8y=-4
S5y=5
5x—4y =8 1% equation 5{/ c
5x—-4(-2)=8 =%
5x+8=8 Y =1
5x+8-8=8-8 _
5x=0 Xx+3y=-9 The 1" equation
5 0 X+3(1)=-9
T & X+3-3=-9-3
5x:(? X=-12
The solution is (0, - 2). The solution is (-12, 1).
X+7y=-22
2r+s=-8 26. 1y
24. X+9y=-24
—2r+4s =28 o
. Eliminate x.
Eliminate r. _ _ . _
o +s—_8 Multiply both sides of the 1™ equation by —1.
—2r+4s=28 —x-1y=22
T B55-20 X+9y =-24
5s 20 2y =2
5 5 2y_z2
y=-
_ st :
22::45_—_2 The L equation X+7y=-22 TheI" equation
2rv4—4=-8-4 X+7(-1) = ~22
2r_ 12 X—7+7:—22+7
o X = 15
%=_712 The solution is (-15,-1).
r=-6

The solution is (-6, 4).
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5c+2d =-5 7x—y =10
2 29.

6c+2d =-10 8x—y=13
Eliminate d. Eliminate y.
Multiply both sides of the 1™ equation by —1. Multiply both sides of the 1% equation by —1.
-5c-2d= 5 -7x+y=-10
6¢c+2d =-10 8x—-y= 13
c =-5 x =3
5¢c+2d =—-5 The I equation 7x—y=10 The 1" equation
5(-5)+2d =-5 7(3)-y=10
—-25+2d =-5 21-y=10
—25+2d+25=-5+25 21-y+y=10+y
2d =20 21-10=10+y-10
2d 20 11=y
o 9 The solution is (3, 11)
d=10
The solution is (-5, 10). 6x—y =4
30.
9x-y=10
11c+3d = -68 Eliminate y.
10c+3d = -64 Multiply both sides of the 1** equation by —1.
Eliminate d. —6x+y=-4
Multiply both sides of the 2™ equation by —1. 9x -y =10
11c+3d = -68 3x =6
—10c-3d = 64 %29
c =4 3 3
st . X=2
11c+3d =-68 The 1™ equation _
11(~4) +3d = 68 6x—y=4 The 1" equation
—44+3d = 68 6(2)-y=4
—44+3d +44 = 68+ 44 12-y=4
3d = 24 12-y+y=4+y
3d -24 12-4=4+y-4
33 8-
d=-8 The solution is (2, 8).

The solution is (—4,—8).
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{33 —b=-9 Use the elimination (addition) method to solve each
3L

da—b = 17 system.
Eliminate b. 7x+4y =14
Multiply both sides of the 1 equation by —1. 3x -2y =-20
-3a+b= 9 Eliminate y.
4a-b=-17 Multiply both sides of the 2™ equation by 2.
a =8 Tx+4y= 14
3a-b=-9 The 1" equation 6x —4y =-40
3(-8)-b=-9 Bx  =-26
—24-b=-9 13x  -26
—24-b+b=-9+b 13 13
—-24=-9+D X=-2
—24+12it—)9+b+9 7x+4y=14 The 1" equation
T 7(-2)+4y =14
The solution is (—8,-15). _14+4y =14
-14+4y+14=14+14
2 —Ix-y=22 4y =28
 |4x—-y=-44 % = %
Eliminate y. y="7
Multiply both sides of the 1% equation by —1. The solution is (-2, 7).
IX+y=-22
dx—y=-44 s [PX-14y=82
11X11X = —gg "~ |-x-6y=20
H :F Eliminate x.
X =—6 Multiply both sides of the 2" equation by 5.
4x—y=-44 The 2™ equation ox—1dy = 32
4(~6) -y = —44 —5x-30y =100
_24_y=_44 —44y=132
_24—y+y=—dd+y —44y 132
—24=-44+y —44 ~ —§14
—24+44 =44+ y+44 y=-
20=y —Xx—-6y=20 The2" equation
The solution is (-6, 20). —Xx-6(-3)=20
—Xx+18=20
-Xx+18-18=20-18
-Xx=2
x_2
-1 -1
X=-2

The solution is (-2, -3).
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{7x ~50y =43 {Qa +16b = —36
37.

X+3y=4 7a+4b =48
Eliminate x. Eliminate b.
Multiply both sides of the ond equation by — 7. Multiply both sides of the 2" equation by —4.
—7x—21y=-28 —28a—-16b =-192
71y =71 —19a =-228
71y -T71 -19a _ —228
RETE -19 -19
—7%/ _ 1—71 a=12
_ nd - 7a+4b=48 The 2™ equation
X):;J?l);;j The 2™ equation 7(12)+ 4b = 48
X+3-3=4-3 84 +4b =48
X—_l 84+4b—-84=48-84
L 4b = -36
The solution is (1, 1). M 36
4 4
x—2y=-1 b=-9
12x+11y = 23 The solution is (12,-9).
Eliminate x.
Multiply both sides of the 1 equation by —12. _
_12x+ 24y =12 38. {4"’”7'0‘ 24
12x+11y = 23 9a+b =64
35y = 35 Eliminate b.
35y 35 Multiply both sides of the 2" equation by —7.
35 35 da+Th= —24
y=1 —63a—7h =-448
X—2y=-1 The 1" equation —5%  =-472
x—2(1)=-1 5% 472
X—2+2=-1+2 59 59
x=1 a=8
The solution is (1, 1). 9a+b=64 The2"™ equation
9(8)+b =64
72+b =064
72+b—-72=64-72
b=-8

The solution is (8, —8).
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8x+12y =-22
{3x -2y=8
Eliminate y.
Multiply both sides of the 2" equation by 6.
8x+12y =-22
18x—-12y = 48
26X =26
26x 26
26 26
x=1
3x—2y=8 The 2™ equation
3(1) -2y =8
3-2y=8
3-2y-3=8-3
-2y=5

2 2
y:__

5
2
.. 5
The solution is (1, _Ej'

5x—-4y =20
Eliminate y.
Multiply both sides of the 1 equation by 2.
6x+4y =90
5x—-4y =20
11x =110
11x 110
1 1
x =10
3x+2y =45 The 1" equation
3(10) + 2y = 45
30+2y =45
30+2y-30=45-30
2y =15
2y 15
2 2
15
2

The solution is [10,%).

{3x+2y =45
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6Xx+5y+29=0
{Zx =3y-5
Write both equations in standard form.
6X+5y =-29
{Zx—sy =-5
Eliminate x.
Multiply both sides of the 2™ equation by —3.
6Xx+5y =-29
—-6x+9y= 15
14y =-14
14y -14
14 14
y=-1
2x+5=3y The 2" equation
2Xx+5=3(-1)
2X+5=-3
2X+5-5=-3-5
2x =-8
2x -8
2 2
X=-4
The solution is (—4,-1).

3x=20y+1
4x+5y—-33=0
Write both equations in standard form.
3x-20y=1
4x+5y =33
Eliminate y.
Multiply both sides of the 2™ equation by 4.
3x-20y= 1
16x+20y =132
19x =133
19x _133
19 19
x=7
3x—-1=20y The 1* equation
3(7)-1=20y
21-1=20y
20 =20y
20 _20y
20 20
l=y
The solution is (7, 1).




c=d-9
43.
5c=3d -35

Write both equations in standard form.

c-d=-9
5c-3d =-35

Eliminate c.
Multiply both sides of the 1" equation by —5.
-5c+5d = 45
5¢-3d =-35
2d =10
2d 10
2 2
d=5
c=d -9 The 1" equation
c=5-9
c=-4

The solution is (-4, 5).

a=b+7
44,
{3a ~15=5b

Write both equations in standard form.
a-b=7

{Sa —-5b=15

Eliminate a.

Multiply both sides of the 1* equation by — 3.
—3a+3pb=-21
3a—bb= 15
—-2b=-6
2b -6
-2 -2
b=3
a=b+7 TheI" equation
a=3+7
a=10
The solution is (10, 3).

-9-

Use the elimination (addition) method to solve each
system.

45, {4x +3y=7
3x—-2y=-16
Eliminate y.
Multiply both sides of the 1% equation by 2.
Multiply both sides of the 2" equation by 3.
8x+6y= 14
9x -6y =-48
17x =-34
17x  -34
17 17
X=-2
4x+3y =7 The 1" equation
4(-2)+3y=7
-8+3y+8=7+8
3y=15
3y 15
3 3
y=>5
The solution is (-2, 5)

{3x -2y=20
46.
2X+7y=5
Eliminate y.
Multiply both sides of the 1" equation by 7.
Multiply both sides of the 2" equation by 2.
21x—-14y =140
4x+14y = 10
25X =150
25x 150
25 25
X=6
2x+7y=5 The 2" equation
2(6)+7y=5
12+7y=5
12+7y-12=5-12
y=-71
y -1
77
y=-1
The solution is (6, —1).
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5a+8b=2
47 {11& -3b=25
Eliminate b.
Multiply both sides of the 1% equation by 3.
Multiply both sides of the 2™ equation by 8.
15a+24b= 6
88a —24b =200
103a =206
103a 206
103 103
a=2
5a+8b=2 The 1" equation
5(2)+8b=2
10+8b-10=2-10
8b=-8
8 -8
8 8
b=-1
The solution is (2, —1)

7a—-5b=24
{12a +8b=8
Eliminate b.
Multiply both sides of the 1% equation by 8.
Multiply both sides of the 2" equation by 5.
56a —40b =192
60a+40b = 40
116a =232
116a 232
116 116
a=2
7a—5b=24 The 1* equation
7(2)—5b=24
14-5b-14=24-14
-5b=10
-5b 10
-5 -5
b=-2
The solution is (2, —2)
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50.
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2x+11y =-10
{5X +4y=22
Eliminate x.
Multiply both sides of the 1% equation by 5.
Multiply both sides of the 2™ equation by — 2.
10x +55y =-50
-10x-8y =-44
47y =94
47y _-94
47 47
y=-2
5x+4y =22 The 2" equation
5X + 4(~2) = 22
5Xx-8+8=22+8
5x =30
5x 30
5 5
X=6
The solution is (6, —2)

3Xx+4y=12
4x+5y =17
Eliminate x.
Multiply both sides of the 1% equation by 4.
Multiply both sides of the 2" equation by — 3.
12x+16y = 48
-12x-15y =-51
y=-3
4x+5y =17 The 2" equation
4x+5(-3) =17
4x-15+15=17+15
4x =32
4x_32
4 4
X=8
The solution is (8, —3).




52.

7x=21-6y
4x+5y =12

Write the 1% equation in standard form.

7X+6y=21
{4x +5y=12
Eliminate x.
Multiply both sides of the 1% equation by 4.

Multiply both sides of the 2™ equation by — 7.

28x+24y= 84
—28x—35y=-84
-11y=0
11y 0
-11  -11
y=0

7x=21-6y The 1* equation
7x=21-6(0)
7x=21
7x 21
7 7
X=3
The solution is (3, 0).

—4x=-3y-13
—-6Xx+8y =-16

Write the 1% equation in standard form.

—4x+3y=-13
{—GX +8y=-16
Eliminate x.
Multiply both sides of the 1% equation by 3.
Multiply both sides of the 2™ equation by — 2.

-12x+9y=-39
12x-16y= 32
-1y=-17
-7y 7
-7 -7
y=1
—4x =-3y-13 The I* equation
—4x=-3(1)-13
—4x=-3-13
—4x=-16
—-4x 16
-4 4
x=4

The solution is (4, 1).
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53 {4x—7y+32:0

5x=4y-2
Write both equations in standard form.
4x -7y =-32
{SX —4y=-2
Eliminate x.
Multiply both sides of the 1 equation by 5.
Multiply both sides of the 2" equation by — 4.

20x —35y =-160
—-20x+16y = 8
-19y =-152
-19y -152
-19  -19
y=3
5x=4y—2 The 2™ equation
5x=4(8)-2
5x=32-2
5x =30
5x_30
5 5
X=6
The solution is (6, 8).
5q, |OX=73Y
5x+15=5y
Write both equations in standard form.
6x+3y=0
5x-5y=-15
Eliminate y.

Multiply both sides of the 1% equation by 5.
Multiply both sides of the 2™ equation by 3.
30x+15y= 0
15x —15y = —45
45x =-45
45x 45
45 45
Xx=-1

6x=-3y The 1* equation
6(-1)=-3y
—6=-3y
-6 -3y
-3 -3
2=y
The solution is (-1, 2).
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55, 9x+21=3y
4x=7y+19
Write both equations in standard form.
9x-3y=-21
4x -7y =19
Eliminate y.
Multiply both sides of the 1" equation by 7.
Multiply both sides of the 2™ equation by — 3.
63x — 21y = -147
-12x+21ly= —-57
51x =-204
% =204
51 51
X=-4

9x+21=3y The I equation
9(-4)+21=3y
-36+21=3y
-15=3y
-15_3y
3 3
5= y
The solution is (-4, -5).
56. 7X+11=4y
4Xx=Ty+22
Write both equations in standard form.
x—4y=-11
4X -1y =22
Eliminate y.
Multiply both sides of the 1% equation by 7.
Multiply both sides of the 2™ equation by — 4.
49x — 28y =77
—16x+ 28y = —88
33x =-165
33x _ —165
33 33
X=-5

7x+11=4y The 1* equation
7(-5)+11=4y
-35+11=4y
—24=4y
-24 4y
4 4
6= y
The solution is (-5, —6).
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Use the elimination (addition) method to solve each

system.
§s+— =1
57. 51 .
——s+-t=1
4 8

Clear both equations of fractions.

(2] 5(%) -5t
o[ -53)+o(3) o0

3s+4t=5
{—25 +3t=8
Eliminate s.
Multiply both sides of the 1" equation by 2.

Multiply both sides of the 2" equation by 3.
6s+8t =10

— 6549t =24
17t = 34
17t _34
17 17

t=2

3s+4t=5 The 1" equation

3s+4(2) =5
3s+8-8=5-8

3s=-3

3s -3

3 3

s=-1

The solution is (-1, 2).
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1x+i =-1 %s—lt=1
58. 42 47 59. 2 4
Sx—-—y=-10 Zs+t=3
5 3
Clear both equations of fractions. Clear both equations of fractions.
1 4 1 1
14(—x) +14[— ):14 -1 4(—3)—4(-@ =4(1
> =Y -1 > 1 @
4 1
5(5x) — 5(5 yj =5(-10) 3[5 sj +3(t) =3(3)
7X+8y=-14 2s—-t=4
25x -4y =-50 s+3t=9
Eliminate y. Eliminate s.
Multiply both sides of the 2™ equation by 2. Multiply both sides of the 2™ equation by — 2.
7x+8y=-14 25—t=4
50x -8y =-100 —25—-6t=-18
57x=-114 -7t=-14
57x _ 114 Tt _-14
57 57 -7 -7
X=-2 t=2
4 nd - 1 nd .
5X_§ y=-10 The 2™ equation §s+t =3 The 2™ equation
4 1
5(-2)-—-y=-10 Zs+(2)=3
(=2)-¢y 351
4 1
—10—gy+10=—10+10 5s+2—2=3—2
4 1
-—y=0 =s=1
5 Y 3
5[ 4 ) 5 3 (1 j
——|-=y|=-—=( —|=s|=3(1
25V 20 1.3 @
y=0 s=3
The solution is (-2, 0). The solution is (3, 2).
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§x+y=1
60.

4
—Xx-y=-1
5 y

Eliminate y.

2
—x+y=1
5 y

4
—Xx-y=-1
5 y

X =
2 o .
gx+ y=1 The 1™ equation

2
L) +y=1
5()+y

y=1
The solution is (0, 1).

Section 4.3, Solving Systems of Equations by Elimination (Addition)
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NIV |

oL ?;, 31
2X+—Yy=—

2 Y 2

Clear both equations of fractions.

w0-{20) (3
one()-(3

3x—4y=1
{4x +3y =1
Eliminate y.
Multiply both sides of the 1" equation by 3.
Multiply both sides of the 2™ equation by 4.

9x-12y =3
16x+12y =4
25x =7

4x+3y=1 The 2™ equation

7
4( )+3 1
25 y=
28
—+3y=1
25 y=

28 3 28 _25 28

25 25 25 25

3
3y =——
=%

1 3(1)

Z@BY)=-2|=

3( ) 25\ 3
__ 1
y="%

The solution is [l—ij
25 25



62. g
L y_.3
22

Clear both equations of fractions.

4(x)+4(y) :4[—%]

TRORE

4x+4y=-1
2X—-y=-3
Eliminate y.
Multiply both sides of the 2" equation by 4.
4x+4y= -1
8x—4y=-12
12x =-13
12x_ 13
12 12
__13
12
2Xx—y=-3 The 2™ equation
13
()
12 y
B3
6

+ +
6y6 6 6

.-
o= 2

S
6
The solution is (—E Ej
12 6

9a-3b=1
Eliminate b.

Multiply both sides of the 1 equation by 3.
Multiply both sides of the 2™ equation by 7.

12a+21b=6
63a—21b=7
75a =13
75a_13
75 75
13
a=—
75

4a+7bh=2
63 {a+ b

9a—3b=1 The 2" equation

l3j
_— = = 1
9( 75 3

39
22 _3b=1
25
39 4 39 25 39
25 25 25 25
14
~3b= ~5%

50 =53]

25
14
NG

13 14

The solution is (— —]
75 75

b
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7a—-6b=8
Eliminate b.

Multiply both sides of the 1* equation by — 6.
Multiply both sides of the 2" equation by 7.

64, {5a—7b:6

—30a+42b=-36
49a-42b= 56
19a =20
192 _20
19 19
a=20
19
7a-6b=8 The 2™ equation
20
() -en=s
19
140
= _6b=8
19
@_%_140 152 140
19 19 19 19
12
—6b===
19
1 1(12
-3
6( ) 619
2
b=-2
19
. (20 2
The sotuion's (22, - 2.
e solution Is 19 19

Use the elimination (addition) method to solve each
system. If there is nosolution, or infinitely many
solutions, so indicate.

3Xx—-5y=-29
65.
3x-5y=15
Eliminate x.
Multiply both sides of the 1" equation by —1.
-3Xx+5y =29
3x—-5y=15

The variables
0=44
drop out.

False
No solution.

Section 4.3, Solving Systems of Equations by Elimination (Addition)

2a—-3b=8
Eliminate a.
Multiply both sides of the 1% equation by —1.
—2a+3b=6
2a—3b =38
0 =14 Both variables are eliminated.

False
No solution.

2a—-3b=-6
66.

-3x+5y-33=0
Write both equations in standard form.
3x—-5y=16
{—3X +5y =33
Eliminate x.
3x-5y =16
—3Xx+5y =33

0= The variables
drop out.

False
No solution.

3x-16=5
67. { y

2X+5y-13=0
68.

—2X+13 =5y

Write both equations in standard form
2Xx+5y =13

—2X—-5y=-13
2Xx+5y =13

—-2X-5y=-13

0= The variables
drop out.

True
The system has infinitely
many solutions.



0.4x-0.7y=-1.9
69.

—-4x+7y =19

Multiply the 1** equation by 10.
4x -7y =-19

—4x+7y =19

4x-7y=-19
—-4x+7y =19

0= The variables
drop out.

True
The system has infinitely
many solutions.

0.1x+2y+0.2=0
70.
—-Xx-20y=2

Write the 1* equations in standard form.

-x-20y=2
Multiply the 1* equation by 10.
X+20y =-2
{—x—ZOy:Z
X+20y=-2
-x-20y= 2

0= The variables
drop out.

True
The system has infinitely
many solutions.

{O.1x+2y =-0.2

-17 -

X—6y

12

-X+6y+14=0

Write the 2™ equation in standard form.

X—6y
2

-X+6y=-14

Multiply both sides of the 1% equation by 2.

2[ : _26y] =20

—X+6y=-14
X—6y=14
{—x+6y:—14
X—6y=14
-X+6y=-14

=7

0= The variables
drop out.

True
The system has infinitely
many solutions.

y
_ 2_7
7 9x+2

18x=y
Write the 2™ equation in standard form.

9x+ =7
2

18x—-y=0
Multiply both sides of the 1 equation by 2.

2(—9x)+2[%j —2(7)
18x-y=0
-18x+y =14
{ 18x-y=0
-18x+y=14
18x-y=0

The variables
0=1
drop out.

False
No solution.

Section 4.3, Solving Systems of Equations by Elimination (Addition)



TRY IT YOURSELF
Solve the system by either the substiturion or the
elimination (addition) method if possible.

73. [y=-3x+9
y=Xx+1

The 1% equation
Substitute fory.

(x+1)=-3x+9
X+1+3X =-3Xx+9+3X
4x+1=9
4x+1-1=9-1
4x =8
4x _ 8

4 4
X=2

y=-3x+9

y =X+1 The 2" equation
y=2+1

y=3

The solution is (2, 3).

X=5y-4
x=9y-8

74.

The 2" equation

Xx=9y-8 _
Substitute for x.
(5y-4)=9y-8
5y—-4-5y=9y-8-5y
—4=4y-8
—-4+8=4y-8+8
4=4y
4y 4
4 4
y=1
x =9y -8 The 2™ equation
x=9(1)-8
Xx=9-8
x=1

The solution is (1, 1).

Section 4.3, Solving Systems of Equations by Elimination (Addition)

25, {4x+6y:5
8x—-9y=3
Eliminate y.
Multiply both sides of the 1 equation by 3.
Multiply both sides of the 2™ equation by 2.
12x+18y =15
16x—18y= 6
28x =21

28x 21
28 28
X=2"
4
4x+6y=>5 The 1" equation
3
4(Z)+6y—5
3+6y=5
3+6y—-3=5-3
6y =
6y _
6
y =

Wik ol DN

.. (3 1
ThesoMnonls[—n —).
4" 3



3a+4b =36
e. {Ga ~2b=-21
Eliminate b.
Multiply both sides of the 2™ equation by 2.
3a+4b= 36
12a—4b=-42
15a =—6
15a_ -6
15 15
2

a=-——
5

3a+4b=36 The I equation
2

3[——] 4b =36
5 +

6
——+4b=36
ct

6 6 180 6
TprAbrEsT g
186
4p==2
5

L g5y - 1(189)
4MM—4 5
93

h=2°2
10

. 2 93
rhesoluion's (-2, %)
e solution IS 5 10

6x -3y =-7
77.
y+9x=6

Write the 2™ equation in standard form.
6x—-3y=-7

{9x+ y=6

Eliminate y.

Multiply both sides of the 2™ equation by 3.
6x -3y =-7
27x+3y =18
33X =11
33x 11
33 33
1

X==
3

-19-

6x -3y =—7 1" equation
1
62| -ay=—7
3 y
2-3y=—7
2-3y-2=-7-2
-3y=-9
Sy _9
-3 3
y=3

The solution is (% 3).

y—-5=06X

Write the 2™ equation in standard form.
9x+4y=31

{—GX +y=5

Ix+4y =31
78, { y

Eliminate y.
Multiply both sides of the 2" equation by — 4.
Ox+4y =31

24x -4y =-20
33X =11

33x 11

33 33

1

X==
3

—6x+y=>5 The 2" equation.

1
ik
3) Y

—2+y =5
—2+Yy+2=5+2
y="7

The solution is (% 7).

Section 4.3, Solving Systems of Equations by Elimination (Addition)



4x—8y = 36 _
79. {X y 81. {X y

3x—6y =27 0.1x+0.2y =1.0
Eliminate x. Multiply both sides of the 2" equation by 10.
Multiply both sides of the 1" equation by 3. X=Yy
Multiply both sides of the 2" equation by —4. {X +2y =10

{ 12x—-24y =108 x+2y =10 The 2™ equation

-12x+ 24y =-108 Substitute for y.

12x—24y = 108 X+2(x)=10
-12x+24y =-108 3x=10
3x 10
_ The variables ~ ==

0= drop out. 3 3

True X = E

The system has infinitely 3

many solutions. . ]
x=y The 1" equation

10
2x+4y =15 =
80. y 3 y
3x=8-6y (10 10
Write the 2™ equation in standard form. The solution is 3 3)
{Zx +4y =15 X=y
82.
3x+6y=8 {0.4x—0.8y:—0.5
Eliminate x. Multiply both sides of the 2" equation by 10.
Multiply both sides of the 1" equation by 3. X=y
Multiply both sides of the 2™ equation by — 2. {4)( _8y=-5
6X +12y = 45 4X _8y _ _5 The 2nd equation
—-6x-12y =-16 Substitute for x.
6x+12y= 45 4(y) -8y =-5
_6x-12y=-16 _4y=-5
The variabl 4y _ S
_ e variables — =
0=29 drop out. -4 -4
False y= >
No solution. 4

x=Yy The 1" equation

X=—
4

The solution is (E Ej
4 4

Section 4.3, Solving Systems of Equations by Elimination (Addition) -20-



9x-10y =0
9x -3y =63
Eliminate x.
Multiply both sides of the 1 equation by —1.
-9x+10y=0
9x-3y =63
7y =63
Ty _83

77
y=9

9x-10y =0 The 1" equation
9x—10(9) =0
9x-90+90=0+90
9x =90
9x 90
9 9
x =10

The solution is (10, 9).

8x-9y=0
84.
8x-12y =-24

Eliminate x.

Multiply both sides of the 1 equation by —1.
-8x+9y =0
8x—-12y =-24
-3y =-24
-3y 24
3 -3
y=38

8x—9y =0 The 1" equation.
8x—-9(8)=0
8x-72=0
8Xx—72+72=0+72
8x =72
8x 72
8 8
X=9
The solution is (9,8).

m n 1

273712
85.

m 5 7

———N=—

2 4 4

Clear both equations of fractions.

1) 22 5) 22 )
(3)-4Gn) -3

3m+4n=-1
2m-5n=7
Eliminate n.

Multiply both sides of the 1 equation by 5.
Multiply both sides of the 2™ equation by 4.

15m+20n=-5
8m-20n= 28
23m =23
23m 23
23 23
m=1

2m-5n=7 The 2" equation
2(1)-5n=7
2-5n-2=7-2
-5n=5
-5n 5
5 5
n=-1
The solution is (1,-1).

- 21 - Section 4.3, Solving Systems of Equations by Elimination (Addition)



X ¥Y__,
ge. 12 3

x 2 _4

373773

Clear both equations of fractions.
X y
o{3)-o(2)-w
> 3 (=2)
o3)+3(3) (3]
3 3 3
3X—2y=-12
X+2y=4

Eliminate y.
3X-2y=-12
X+2y= 4

4x =-8

X+2y=4 The2™ equation
—2+2y=4
—2+2y+2=4+2

2y =6
2y 6
2 2
y=3

The solution is (-2, 3).

Section 4.3, Solving Systems of Equations by Elimination (Addition)

3x+12y =-12
x=3y+10

Write the 2™ equation in standard form.

3x+12y =-12
{x—?;y =10
Eliminate y.
Multiply both sides of the 2" equation by 4.
3x+12y =-12
4x-12y = 40
X = 28
x 2
77
x=4
x—-3y =10 The 2™ equation.
4-3y=10
4-3y-4=10-4
-3y=6
-3y 6
3 -3
y=-2

The solution is (4, —2).

3X+2y=3
88. { y

y =2x-16

Write the 2" equation in standard form.
3Xx+2y=3

{—ZX +y=-16

Eliminate y.

Multiply both sides of the 2™ equation by — 2.
3X+2y= 3
4x -2y =32

X =35

—2Xx+Yy=-16 The 2" equation.
_2(5)+y=-16
-10+y+10=-16+10
y=-6
The solution is (5, —6).



APPLICATIONS
89. EDUCATION

Let x = the number of years since 1980
{9x+1ly =352

5x—-11y =-198
Eliminate y.
9x+11ly = 352
5x—-11y =-198
14x = 154
14x 154
14 14
x=11

x =0 implies 1980
x=11implies 1980 +11

The year when the percents are
equal is 1991.

90. NEWSPAPERS

Let x = the number of years since 1990
37x—-2y=-1,128
{31x +y=1059
Eliminate y.
Multiply both sides of the 2" equation by 2.
37x-2y=-1,128
62x+2y = 2,118
99x = 990
99x 990
99 99
x =10
x =0 implies 1990
x =10 implies 1990+10
The year 2000 is when the number
of paper will be equal.

-23-

WRITING

91
92.
93.
94.

Answers will vary.
Answers will vary.
Answers will vary.
Answers will vary.

REVIEW

95

96

97.

. Find an equation of the line with slope
—1—61 that passes through (2, —6). Write

the answer in slope-intercept form.

Y=Y =m(x=x)
11

Y= (-6)=-"(x-2)

11 22

Yy+6=——X+—

6 6
y+6—6:—Ex+2—§
6 6 6

a1

6 6

11 7

=——X——

6 3

. Solve: S =2zrh+2xzr? forh.

S=2xrh+2xr?
S—2zr® =2zxrh+2zr* = 27r?
S—2xr*=2zxrh
S—2xr? _ 2zrh

27r  2x;r
S—2xr? 3
27r

h

S —27r?
27

h

Evaluate:

~10(18-4?)’ = -10(18-16)’

=-10(2)’
= -10(8)
~-80

Section 4.3, Solving Systems of Equations by Elimination (Addition)



98. Evaluate:

5% = —(5.5)

=-25

CHALLENGE PROBLEMS

99.

Section 4.3, Solving Systems of Equations by Elimination (Addition)

x-3_11 y+5
2 6 3
Xx+3 5 y+3

3 12 4
Clear both equations of fractions

CRERC

2 6 3

12 (—”3] —12[3) ~12 [—“3]

3 12 4
3(x—=3)=11-2(y+5)
4(x+3)-5=3(y+3)

Distribute twice in both equations.
3x-9=11-2y-10
4x+12-5=3y+9

Write both equations in standard form.
3X-9+2y=1-2y+2y
4x+7-3y=3y+9-3y
3X+2y-9=1
4x-3y+7=9
3X+2y-9+9=1+9
4Xx-3y+7-7=9-7
3x+2y =10
4x -3y =2

Eliminate y.

Multiply both sides of the 1 equation by 3.
Multiply both sides of the 2" equation by 2.
9% +6y=30
8x—-6y= 4
17x =34
17x 34
17 17
X=2

3x+2y =10 The 1% equation
3(2)+2y =10
6+2y—6=10-6
2y =4
2y 4
2 2
y=2
The solution is (2, 2).

100. {4(x+1):17—3(y—1)

2(x+2)+3(y-1)=9

Distribute both sides of each equation.
4x+4=17-3y+3

{2x+4+3y—3:9
4x+4=20-3y

{2x+3y +1=9

Write both equations in standard form
4x+4+3y=20-3y+3y

{2x+3y+1—1=9—1
A4Xx+4+3y-4=20-4

{2x+3y =8
4x+3y =16

{2x+3y =8

Eliminate y.

Multiply both sides of the 2" equation by —1.

4x+3y =16

—-2x-3y=-8

2X =
2X

2
X =

8

8
2
4

2x+3y =8 2™ equation
2(4)+3y =8

The solution is (4, 0)



