Solving Equations with Addition and Subtraction

You can use the addition and subtraction properties of equality
to solve equations. To check, substitute the solution for the
variable in the onginal equation. If the resulting sentence is
true, vour solution 18 correct.

Addition Property of Equality Foramy rumbars 8 b and s fa= B
thena+c=b+2

Subtraction Property of Equality Foramy rumbars & b and s fa= B
thena —c=b-2

Example 1: Solve r — 6 = —11. Check: r—6=—11
Fr—8=-11 “F—B=-11
PR EB==1T 48 “q1==11
r=-—5
Example 2= Solve k + 18 = —9. Check: k + 18 = —8
E+18=-9 —27 + 18 = -9
k+18 —18=—9 — 18 kR
A= —27

Sometimes an equation can be solved more easly 1f it 1s
rewritten first. Recall that subtracting 8 number 15 the same as
adding its inverse. For example, the equationg — (—5) = 18
may be rewrnittenas g + 5 = 18,

Solve each equation. Then check your solution.

1. & —17=-d0 2 zi12=8 B:yE=—1a
4. -1T=b+4 5.5+ (-9 =17 8. v — (—12) = 10
7.19 + h = —4 8. 73=20—gq 9. -32=1[+(-02)
0. 25 - r=o 1. S+x=3 12. 2= y+=



Solving Equations with Multiplication and Division

You can solve equations in which a variable has a coefficient by
using the multiplication and division properties of equality.

Multiplicative Property of Equality | For any mumberz a. b, and e, with ¢ = 0,
if 2= B, then ac = bhe

Divizgion Proparty of Equality For any mumbers a, b, and c, with ¢ = 0,
if a= b, then = = =
1 1
Example 1: Su::lvezn = 16. Check: = 16
=16 164) 2 16
43n) = 4018) 16=16 v
n =64
Example 2: Solve 8n = 64. Check: 8n = 64
8n = 64 8(8) L 64
En _ 64 64 = 64
B 8 {
n=2=58
Solve each equation. Then check your solution.
1. —3r=-24 2. Bz3=—-64 3. —3t =51
1 3 1 3
4. 4w——15 5. 1’:'1:'1:—11 6. 1;}'——31
Define a variable, write an equation, and solve each problem.
Then check your solution.
7. Twelve times a number is 96. What is 8. One half of a number iz fifteen. What
the number? is the number?
9. Negative four times a number is 10. Regina paid $53.50 for 5 basketball
—112. What is the number? tickets. What iz the cost of each
ticket?
Complete.
11. If4x =100, then 8 = ___ 12. If 6y = 36, then 3y =

13. If —10e = 53, then —5a = z 14. If2g + h = 12, then 4g + 2k = :



Solving Equations with the Variable on Both Sides

When an equation contains parentheses or other grouping
symbols, first use the distributive property to remove the
grouping symbols. If the equation has variables on each side,
use addition and subtraction property of equality to write an
equivalent equation that has all the variables on one side.
Then solve the equation.

Example: Solve 4(2a — 1) = —10(a — 5).
42a — 1) = —10a — 5)

8a — 4 = —10a + 50 Use the dishibutive property
Ba + 10a — 4 = —10a + 10z + 50 Add 10a to each side.
18a — 4 = 50 Check:
18z — 4 + 4 =50+ 4 Add4 to each side. 4(2a — 1) = —10{a — 5)
18z = 54 42-3 — 1) = —1(3 — 5)
18z 54 46 — 1) = —10(—2)
18 18 SNSRI SRSt oy 4(5) = —10(-2)
a=3 20 = 20 ¢

Some equations may have no solution, and some equations may
have every number in their zolution set. An equation that is true
for every value of the variable i= called an identity.

Solve each equation. Then check your solution.
1. -3x+5=3x-1) 2.6 —b=5b+ 30 3. 5y — 2y =3y + 2

4. 97+ 3= —i 5. Ma+1)-5=81-2 B T5—9%=5-4+%

7. 12x + 43 =21 —x 8. 44 +62=88:s—-18 L 5f+2)=2(3-/)

1 1 2 1
10. 5b + 4 =3b + 88 1L cw—w=—3Bw+2) 12 5p+3)+9=
3p —2)+6
3 1
13. 7k — 5=k — 1 14. 0.03g — (2g + H =18 15. —5(2r + 3) =

3(11 — 4r) — 58



Solve each equation. Then check your solution.

1.

15.

4x — 9 ="Tx + 12

8m + 13 =13 + 8m

x+3
3 = 15
14 +11=83-f

. —3b-8)-5=9b+2)+1

—4(2 — 3x) =T — 2(x — 3)

2.

4.

B.

10.

12.

14.

16.

Gy —3=6y+8

8n—13=13 — 8n

04r —1.2=023r + 06
3 1

= 2=6+ i

432> = —4i0.6z — 1.2)

8p — 5(p + 3) = (Tp — 1)3

2a—-8)+T=>5c+2)—3a-19

Write an equation and solve. Then check your solution.

Twice a number increased by 12 is equal to 31 less than
three times the number. Find the number.

18,

19.

20.

21.

Eight minus two times a number is equal to the number

plus 17. Find the number.

Twice the greater of two consecutive odd integers is 13 less
than three times the leszer. Find the integers.

The perimeter of a rectangle is 24 inches. Find the
dimensions if its length is 3 inches greater than its width.



