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2-3 Rules for Addition

Vocabulary

Objective: To add real numbers using rules for addition.

Opposite signs A positive and a negative number are said to have opposite signs.

Rules for Addition

- Examples

If two numbers have the same sign,
add their absolute values and put
their common sign before the result.

—2. 4 (=5),= =7.°

2.+5=7

If two numbers have opposite signs,
subtract the lesser absolute value
from the greater and put the sign

of the number having the greater
absolute value before the result.

6+ (—4) =6-4=2

(-6 +4=-6-H=-2

If two numbers are opposites,
then their sum is zero. '

34 (=3) = 0

Example 1

Solution 1
6 + (=8 +13 + (-9

Add 6 + (-8) + 13 + (=9).-

. Add the numbers: 1n order from left to right.

2 = e (—9)
R VS )
Solution 2 1. Add positive numbers. 2. Add negative numbers. 3. Add the results.
A Y S—— T I L
13 =90 f o =T
19 17 =2
Add. | _
L6 - 20 —4 8 530002 4. -3 5. 23 6. —56
- 2 ~7 6 8 64 © 31
7. =37 8. -35 9. 126 10. —145 1. 136 12. —162
=56 120 -35 309 —58 : 323
¢ , —37 —47 e TR —47
—17 —82 -23 —-82
- Add. _ g .
5) - 13, (-8 + 5) + 2 14. (=12 +'15) +6 15. (=4 + 8) + (-3)
18, —4 + (—14) + 4

16. (=2 + 6) + (=4) "

17, =5+ (-3) + 5
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2-3 Rules for Addition (continued)

 Add.

19. 16 + 5 + (=8) = A

21. (-3 +3) + 7+ (-11)
123 =2 + (=4 + (-9

25. =3+ (-9 + 7+ (-5

—6 + (—24) + 6

22, (-3 4+ 3)+ 17 + (—=7)

24. =7 + (=5) + (—6)

26. —15 + 10 + (=3) + (=2)

Example 2 Sunphfy3 + (- PR T eIt i e
Solution 3 + (=5 + (—x + 7=—-x+ 3 +7+ (- 5) Rdgro_up tllze‘te_:rms.
i .+5 Simplify. .
= —x+ (=5) . = lmplfy
=-x + 5 { ; _' = 7 ;
Simplify. QVMU‘L“’ s T ‘1 a=">, “’ U\ \f O C 2’
27. =2 +x + (—6) +3 28, 3+(8)+(y)+(11) :
20 -5+2+3+(=3) 30.-5+2+8+7
31. 17 + 8b + (—15) + (—10) 32, =[6 + (—=1)] + (—¢) +2
33. —(=7) + 3y + (—6) + 4 Lot 340 3x T (=2) + (=3)),
Example 3  Evaluatex + y + (—2) 1fx = =2, andy = 5
Solution x+y+ (—-2) = (=2) + 5+ (-2) Substltute —2 forx and Sfory.
N )
k = 3 + (-2) Add from left to rlght.
eI Wiy )
= e wipseanlnna O Simplify.
Evaluate each expression if x= -2, y = 5 andz = =3.
B.y+z+ (-2 el L3, —18+x+y
37. =11 + (-x) + (-y) 38, <z +(=Ty +.y

39. 14+ (-y) +=x

| 40. —x + (—y? +i=~15)

Mixed Review Exercises

Simplify. )3 : » : (3}
1. 3 +:i8-+2 R o R T 8iwB:0 2 A 3.(9—6_-:-3)"2.
4. |-9|-— 7 5. |=1.6] + 1.6 : 6. |-11] — |-5|
9:6+9-4 by e : '
7 6 13 | 83—+7—+8— s 9.2.7+1.0.+3.3 :
10. [12+(—2)],+ 5y S e 7+2)+( 3), R "‘12.r—2+(~85+7+(—1)
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@ 2-9 Dividing Re'al Numbers

ObjectiVe: To divide real numbers and

Definition of Division

d to simplify expkessions invblving quotients.

To divide by a nonzero real number b, multiply by the reciprocal of b.

a

b
Rules for Division

a + bor =a-*.

: ~ For example, 24 + 3 = 24 —31’- o

If two numbers have the same sign, their quotient is positive.
If two numbers have opposite signs, their quotient is negative.

CAUTION 1

CAUTION 2

You can’t divide by zero since zero has no reciprocal. _

Division is not commutative. For example, 4 + 2 = 2, but2 + 4 = é—

CAUTION 3 Division is not és_sociative. For éxanible, (12+6 +2=2+2=1,.
{od but12 + (6 +2) = 12'+ 3 = 4. cr \
Qimnlifu- 30 .30 =30 =30
Example 1 : ».Slmpkllfy., B b e & ¢ d. ==
: Vgl e <o Vg P 1
Solution  a. % =30+6=30-¢=5 b 2 =30+ (-6) =30(-¢) = -5
=30 - _ap . o _ap. L oS a8 30 b Yo anigen ot bl % SinNie
e =0 6=-30-g =55 4 TP = 5059 = —30(—3) =5
Simplify. frit g
142+ 14 25647 3. -2+ (-6) 4. =32 + (-9)
o —144 9% ' . —100 et
5, =% =96 _ 75
12 6..7776 s gE Ty
Example 2 implify: 8+ EEARE N
ple2 ' Simglfy:’ 'a. 8 ( 5';) A S
. =gt
Solution o ,+ L B P N B R At 1 '
w8+ (-5)=8(-§)=-10 b T = A ()= =8
i : A 4 |
Simplify.
o _..l. K 1 * : : :
9.6+ (~3) 10.12+(-1) 1o+ 3 2 -8+ (1) 3o+ (=2)
14, ;112— 15. Ll 16. -——210 1790 18, =8
L x5 T e iz 8a
4 2 5 3 —%.
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- 2-9 Dividing Real Numbers (continued)
| Example 3 - Smph#y:os & 2y 2y
Solution a. 32x _ 32x(—7-é—> Multiply by the reciprocal of —8.
= 32(—-;—>x Regroup the factors.
= —4x Simplify.
w —3 . —1— ° ' {
b -1—2—-12—w 12 12
=wil :
=w
Simplify. B R  rA R N i !
—18x —42x ' 50x —36x
. T .20'. Gl el o _2_1,":.—10 vt 22 =6 .3
23.5.% 2, =g Eg(=2) = (—10)( =
2.5 uEs  see(P) 0 wcw(E)
oy 144b M2MH b HRT o Bgy o —108x
27. N 28. ESTY _ ,29' s .. 30. “36
Example 4 . Find the average of 14,' -2, -f8, =12. B
Solution Find the sum of the numbers and divide by fhe number of numbers.

14+ (=2) + (=8 + (-12) _ =8 _ _,

Find the average of the given numbers.
3L -12,5,-10, -7 32.15,-21,-8,6. |, 33.13,-5,-16, —4 .

34.:23, ~13, —

18, 20 35, 11, -15, -22,16,0 ~  36. 23, =12, —17,21,5

Mixed Review Exercises

Solvelfxe {0,1,2, 3 4,5, 6}.

Lx+5=7 2. L= . S
4. 3x =9 "5.3x+1=7‘l : 'v_'6.x+3'=1
Solve over the domain {0, 1, 2, 3, 4, 5}.‘ 3., | ‘
7 gmem 1 . 3y w1450 9.x+2=6
10. 2x = 2 1. x-x =4 12. 3n = n-3

36
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@& 3 Solvmg Equations and Problems
3-1 Transforming Equat:ons. Addition and Subtractlon

Objective: To solve equations usmg addltlon and subtractlon

Properties
Addition Property of Equahty If the same number is added to equal
numbers, the sums are equal. 59
Subtraction Property of Equality If the same number is subtracted from
equal numbers, the differences are equal. ;

Vocabulary ‘
Equivalent equations  Equations that have the same solution set over.a given domain.

Transformations Operations on an equation that produce a simpler equivalent equation.

_ By substitution You can substitute an eduivalent expression for any .
expression in an equation. You do this when you simplify an -

expression in an equation.
By addltlon You can add the same number to each side of an equatlon

7\ : By subtractlon You can subtract the same number from each side of an equation.
CAUTION To check your work, you should check that each solutxon of
the final equatlon satlsfles the orzgmal equation.

Example 1  Solvex — 6 = 11.

Solution Ry 6 =11 To getxalone‘cn one'side,
x—6+6=11+6, add 6 to eachside and then simplify.
x =17 1 N
Check: x — 6’ = 11 +——Original equation.
B,
17-6=11 Substitute 17 for x. 3
11 =11+
- The solution set is {17}.
Solve. , 3
1.a-9=11 : 2. b~ 5=13 ‘ U3z 220= —19
3 4.d-14=5 , 5.x-15=0 6. v—27=-54
: 7. x — 6 = 27¢he gl : : . .
x—6=27 8. ¢=7=11 sl 9.9—-9=-16
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3-1 Transforming Equations: Addition and Subtraction (con_tinu'gd)

Example 2  Solve —9 =.n + K TR . AEe
Solution i . —9 =.n+’11 _..[To get n alone on one side,
—9—1l=n+11-11 subtract 11 from each side.
20 =n Simplify.
Chéck. —9 = n + 11e———Original equation
_92 204 11.  Substitute —20 for 7.
-9 =-94 The solution set is {—20}.
Solvé. : i |
10. -6 =m+6 11. 21 =x + 15 12. =26 +m=24 13. =37 +n =63
W.p+18=-22 15.a+60=-15 16 14+r=0  17.29=y-12 °
18. 35 = x + 167105 19, L4 = gt Gilne 20000 =y i 3 s T 2] g8 S0 =100

2.x+15=68,  2.-1+a=05  2439=y-14 2575=w=25"

Example 3 Solve —x + 5 =4." " | BT

 Solution 41,‘"- 25 e shie __,,,[To get.x.alone onone side, - .ot
TxX+5-5=4-5 [lsubtract5 from each side and simplify.
1 e S st [Ifthé opposite of a number is =1,
x =1 the number must be 1. ’
Check: »=x +35.= g _Qriginal‘equation.
' -14+5 s 4 5., Substitute Lforx. ) ¢
4= 45 The solution set is {1}.
Solve. : B O, T
26, —x+3 =5 , 27, =y b =17 28, 12 —x =18
29.7 —y=1r 200l 30, Qi=dmx h A6pp [ o (3L 13:=22 - y
3. 5y £ 33,10 = —12 — ¢ 134,15 = —y + 10
Mixed Review Exercises
Evaluate if ¢ = 3,b = ~6,c = -4,and d = 2. ’ ' {2 ) ) !
Loa=lbrs 2ld=d=(pl-a) 3.3~ (=b)
g4, 2= 2b 3b+c—d ,  2ab’
a+a" ‘ , S ad 6'c+d
Simplify, : ; \ S :
T (=348 i BI(ST16) + (2720 | £ 9,252 & (<38
s | : Study Guide, ALGEBRA, Structure and Method. Book 1
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3-2 Transforming Equations: Multiplication and Divisioh

Objective: To solve equations using multiplication or division.. ;

Properties

Multiplication Property of Equality If equal numbers are multlplled by the
same number, the products are equal.

Division Property of Equality If equal numbers are divided by the same
nonzero number, the quotients are equal.

Transformations

By multiplication You can multiply each side of an equation by the same nonzero real number.

By division You can divide each side of an equation by the same nonzero rea] number.

Lo ——— o = ] ) ’
CAUTION 1 When you transform an equation, never multiply or divide
by zero.

e re—— .
CAUTION 2 When you multlply or divide by a negatlve number, be
-careful with the sign of your answer. :

Example 1 Solve 4x = 128. PSR

Solution . % = %, : To get x alone on one side, divide each side
e PEESN: IR Ml by 4. (or multiply by %, the reciprocal of 4).
Check: 4x = 128 ]
sy Ls s
128'= 1284/ Thesolution set is {32}.
Solve. . : :
1. 7m = 140 e 2012n "= 240 i 3, —8x =096
4. —11f = —143 , 5. —720 = —24g 6.330 = —154
7. 108 = —9x 8. 45k = -270 ' 9. 26n = —520
Example 2  Solve 12 = ‘—%n.
Rt i i W | )
Solution —?(12) = —?( - Zn) _ [To get n alone on one side, multiply each
=16 = n. side by —-;l, the reciprocal of -——i—.
Check: 12 = —ji—n .
f) ¢ \
12 = -3(-16) '
12 =124/ The solution set is {—16}.
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3-2 Transforming Equations: Multiplication and Division (continued)

- Copyright © by Houghton. Mifflin Company. All rights reserved.

Solve. A -
2 2y = = —=x =
10. Sm =6 11. Sy = 15 12. —3x =40
4. _20 14. 2d = —40 15. 3¢ = —24
13. ‘_?y = =2 . 5 » 4
7 17, —-Le = 140 18. —2n = —28
16. _8—y = —56 . . 10 . 7
) ; L g b. aloter 3-1_
Example 3  Solve: a. > = - . h =35
| | AE o
: XY 2 5 e
Solution 2(2)—2( 6) 2(_1—)'1:2(1)
x=-12 ) L
‘ : n=717
of e ; :
Check: Ty 0 S
;12;_»6 15 Check.h»_zn—‘2
_1-(7) = ol iy
-6.=—6+/ D 2
The solution set is {—12}. % % J
"The solution setis {7}.
Solve.
L] = B o il T
19. 7 =24 20. 25 21. - o = 12
X s Sk C ‘_.l.‘=il.’
22 e 1S 23. —-28 = 7 24, 1% 24
T Iy 17 b iy L R,
25.? —3? 26. 2b—22 :27. 3»y—3_3
Mixed Review Exercises
Evaluate ifa = —-2,b = 3, ahd c = —6. i .
1. 6b — 2a 2. 2b - 5c)a 3. 0c| +la| - b
4[] = |a + ¢ 5. =(a) 6. £
Simplify. _
" 7.6a+ 5+ 7Ta 8. 7n—6+6 . 9.9 —p+3
10. —=3(m + 4) 11. (x + 5)6 12, 2(3y — 4)
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