Review 'of Operations on Integers

In Book 1 ybu were told about numbers called integers — positive integers, negative
integers and zero. You learned how to add, subtract, multiply and divide integers.

Adding Integers: Think of positive integers as gains, negative integers as losses and zero
as showing no change. To add two or more integers, just think of the integer which shows
. the overall change.

' Subtracting Integers: Think of the problem as an adding problem — only be sure to add the
~ opposite of the number you are subtracting.

' Multiplying and Dividing Integers: Break the problem down into two parts. Find the amount
by multiplying or dividing. The sign will be positive if you are multiplying or dividing two
numbers with the same sign. The sign will be negative if the two numbers you are
multiplying or dividing have different signs.

Below are some problems for you to do. Some are adding, some are subtracting, some are
multiplying and some are dividing — so be careful . . .

5+ 3=-3 6°:"9=5y4 "8+ =—le “& 1= %

"8+5=-40 4+4=-0  “5+5=0 -10-0=0
5-7--35  24+3=-g I18¥9=2  3+3=—0
b+¥4=-10  "5:-5=25 4-0=0 8+8=0
’20%‘2=—!o 7-7= 4 “8+8=0 0+6=0
0+7l6 ==  14+T4=0 1:7=7 -(3)=3
(10)16)==1eo (3)3)=-4  0-3=0 =|5j==5
5l4=—9  I4+6=%  5+5=-lo -("9)=9
b=t |+l=| (8)N-N=%  -(0)=0
These problems take more than one step:

5:372=13 Hre-9=3 6_3_%;) =—4
5-(3-2)=5 h+b6-7 =3 (8+3)(2) = 10
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Here are some problems that follow a pattern:

346
10+ 6
S5 +o0
8+ 6
2 +0
6+ 6
37+ 6

To write the pattern for a group of problems just copy down the part that is always the same
and use a letter in place of each number that changes. Here is the pattern for the problems

above:

X + 6

Letters that are used where numbers can go are called variables. Patterns are also called
expressions. Here are some examples:

Variables: % a i b y
_Expressions: 2-')( X+’-|' 3~x+L} X"5 X+)’ 3(0"‘6)

‘We usually don’t write the multiplication dots in expressions if the meaning is clear without
them. For example,

X )/ is v»;ritten Xy ¥ b is written alb
2% is written 2 X 6 * X is written COX
3-x+4 s written R L-l 2:n+5 iswriten An +5
3‘(0"'6) is written 3(0.*'6) Ll'(?(‘3) is written ! (X—3>
oty -2
2 | S AT e 3 of




Write an expression for each group of problems.

+ Y4 5-2 3(5f|)
3rYy 5-7 3(9+1)
Of+4 54 3(2+1)
34 5-1 3(3+1)
4+ Y 5-13 3(6+tl)
13/+ 4 5:76 3(0+])
10) + 4 5-8 3(2+1)

Expression: Expression: Expression: Expression:
3a+2 K4 Sx (1)

| You make up some problems to go
with these two expressions:

- 5-2:8 || -(H+3 2 _~ LN+
5-2.7 -(6) + 3 e 6(-NAS
5-2-4 -(-8) +3 o -7 b5y+5
5-2-0 -(-5)+3 5" =] @S
5-2-3 -(2)+3 -9 =1 LED*S
5-2:00 || -05)+3 e 1 AR
5-2--8 ~(6)+ 3 1,) :j, LEDH S

| Expression: Expression: Expression: Expression:
5-"27‘ —X+3 y -~ 7/ 6% +5

e,
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in order to make up problems that follow this pattern we just substitute different numbers
for the variable. :

3+10=13
7+10=17

Substitute 5forz: D + |O =5H

Substitute 3 for x:

Substitute 7 for x:

You substitute the given numbers in each expression below.

Expression: D% + 2

Substitute 4 forz: DY +2 =

Expression: Y — L

Substitute 7 for y

- 7-4=3

Substitute 5 for x: 5(5) Y2 =27

Substitute 5 fory: 5~ = |

Substitute 4 fory: 4 -4 =O Substitute 5 forx: 5 (.5>+2 =-23

Substitute 3 for y: ’5-—'—\ = —| Substitute 0 for x: 5 ( o)-\— 2= 2

Expression: 3 X Expression: x + )/

Substitute 5 for x: - Substitute 8 for x _
3(5)=15 and7fory: S ¥ 1=

Substitute 6 for x: - Substitute 3forx 2 == B
3() =19 and 5 for y: 5+5

Substitute 7 for x: _ Substitute 4 forx 1+ = 3
3(7)-2" and 4 for y:

Substitute 8 for x: 5(%} = 24 Substitute 6 forx ([ + (— 4) =2

and ~4 fory:
Substitute 9 for x: 3(?) = 2.7 Substitute 9 for x q,(,(—q\) =0

and -9 for y:

e P (5 O A W s g .
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" Expression:| 2% + 3 Expression: | 2% + 3

- Substitute Oforaz | 2(0)+ 3= 3 Substitute -1 forx: | 2(°])+ 3= |

- Substitute 1forx:| 2(1)+3= 4 Substitute -2 for x: 2(-2)+3=- |
‘Substitute 2 for x: 2.(2_ )+ 3=7 Substitute -3 for x: 2(-,3) + A= -3
Substitute 3 for 2(3)+2=9 Substitute “4 forx: | 7 (- LD y3=-5
Substitute 4 forx: | 7 (4,2, = || Substtute -5 for x: 7\(-5) £3=—T]

Often it's easier to show something in the form of a table. Here are some substitution
tables for you to finish:

X+X X

X | 2% X - X
3| 23)=06 3| 3+3=6 5 | -(5)=5
5 |25)=10 5|5+5=10 5| =(5)=5
8| 2A3)=1t 8| 3+g=1, 8|-(8=5%
10| 29)=20 10| prn=2z0 8| (8)=-3
5l a(H=-10 5 |-5es=-0 o] Ce)=-6
-' 14| =(14) = -1y
O] -(o)=o0
Each table below has two variables.
x|y [ xy x | y| xy
3[4 [3+4=7 3 [u]BNh=12
5 2 |5+2=7 512X 2)=10
1 2]3]2+43=5 213 B)=6
£ 13| 643--3 6 |3 [(e)(3) =3




Remember when we factored the number 647

64=2-2:22-22

Here is an easier way to write the answer using an exponent:

exponent

b4=20
©______  base

Do you see what the exponent 6 stands for? It tells how many 2's we have to multiply ;

- together to get 64.

Here are some more examples of how we can use exponents:

5-5= ~“5 squared”

5-5-5=60____—5cubed"
* " D =®¥/“S to the 4th power”
5'5'5'5'5=@\——/“5t0the5thpower” 5

Now finish filling in this table:

66 6" |“6squared”

3:3-3-3-3 3% | “3to the 5*power”
3-3-3-3 20 12 o 9na U™ powec
7-7 | 7% |7 Sguaced

222 23 Z Cuv\DQA\

8-8-8-8-8-8 %(’ D ‘ot B™ powoer

©1980 by Key Curriculum Project, Inc.
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Exponential Multiplied
Form Factored Form - Form
4 squared H‘z LI» ° "'|‘ |6
5 squared g* 5.5 25
3 squared | L= é -lo 56
-4 squared (-4)* 44 | (o
-5 squared (- g)L - TR 25
-6 squared (—(ay -6 - -0 26
2 cubed 23 2:2-2 8
3 cubed 2? Z.-%.3% 27
4 cubed Ll} *’JL{L{ (04
-2 cubed (2) 222 -2
"3 cubed (—5)7’ -2.-3.-3% —27
"4 cubed (LLHS - -tf.-y -(4
2 to the 4th power ;ZL( 2222 [,
éto the 4th power 54 543474 3 2|
"2 to the 4th power | (- L)q —;—2 e ) =) 2
-3 to the 4th power (—13)"f - 3 . '3 "3 . "3 % ‘
2 to the 5th power 72° 2232] 32
3 to the 5th power ’_55 2.3%.%.%:7 743
210 the 5th power i—Z_)S =2r=)-2.-2-=2 —~ 32
3 to the 5th power /—'5)5 - 3. '3j—5~i -2473
2 to the 6th power i 2-2-2<2-2-2 L4
3 to the 6th power 3(’ ’5533& 729
2 to the 7th power 2 2222222 129

"90 by Key Curriculum Project, Inc.
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KKKKK = K5

aqa =G>

bb = b"

O
XXX = X

(abl(@b)ab) = (ab)®
(xy)xy)xy)xy) = (in,
(330G = (3)

(x+2)x+2) = (x+2)*

(x+2 ) x+2)(x+2) = (><+2)3

Write out each expression the long way.

Xt = XXX

a-’ = a_a,Cd.C(_,Q.,QzO"

= bb

(4 = (G
(GR)* = (UsO)(UxY U

eyl = (xq)(x )

7222222 ==>6C

-
eeeeeee =&

8555 = <
.

mm =vW

(-8a)(-8a)(-8a)(-8a) = (32
(Hxyz)(Hxyz)Hxyz) = (ngzj
(5a)(5a) = (5a)

(x+Hlx+4) = (x4)
(a-b)a-b)a-b)(a-b)= (a5}

¢’ = Ccccecc

il &
x2= XX

(x+5) = (sx+5)(x+S)
(x=3)* = (%2 (x-3)x-3Yx-3)
(a+b)® = (axod(asbY axs)

09!) styC urriculum Projedt, Inc.
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Use exponents to shorten each expression .

aabbb = a*b® Sxyyyy = 9%y* 6xyy7<yxy [Y's ¥
XXXXYY = Xy |0aaabbbb =10’ Yabaaba =H"b*
mmmnn =y’ pn > 3aabb = -3a** XYXZAKZ = e \/2_7'
stittt = st° | 6xxyyzz -Qy’“ 1L wvuvuy =UCy 2
uuvy-= 0oy " |Zmnnn -\lwm -8rstsr=-Fr"s '€

Write out each expression the long way.

6x5y? = OXXXXXYY ) (ab)® = (ab)(ab)ab)

8a’h? = Baaaloh N CTH R CEN I E T M)

Xy® = )R Yuyyy Rhyt= OOCuy Y Y |
2%y = 1 200000y (2%P(5y)? = (292 20(54)(54)
xsy’z’=x><><jszzz ~ 2x* = 2 X o
adpic = acabloc C(2x) =(’2_><>(2>Q[2>¢)(2x3

Here are the answers to the last two problems:
2x"* = 2xxxx
(2%)* =(2x)2%)(2x)(2%)

Did you get them right? Do you see why the answers have to be different? If you pay
attention to parentheses you shouldn’t have any trouble writing these out the long way:

5a* = Saacea L (Tx)? = C7><.>(7>(3
(5a)*= (gaD (9@(%}@@ TX? = Ixx
bab?® = bablh (‘XYZ)Z ()(\j 2>(Xj Z>

blab)? = ( (abYab>( o) xlyz) = % (y2) (3Z>
(bab)® = @ob>[éab>((oaﬂ> xyz* = Xyz2

©1990 by Key Curriculum Project, Inc.
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%® | % | x| ®*
R | ENPEDED =

2| 2%=2-2=4 2| (2Y=C2)-2)=4

3 3%=3-3=9 3| (3)*=(-3)32)=

44 =44~16 4| (-4)= (4)4) = L
5|5">5-5=25 5| F5Y= (5)(-5)=25
6|66 =36 6| (Y= (-0 =3¢
71772771 =44 T (A= (D))= 44
8|%*=3.3=6Y 8-~ (-%)(-3) L4
9|4'-9.9= Gl 99 = (-a)-a) =3

10| p*=|01D= 100 0 |(-10)* =(=16)(-15) = I00

11 =0.1) =2 A = (-0)-n) =)z

x | %3 x| %

L 1P=1e)e)= | S EP=ENENED =
2(2%=2-2:2=% 2| C2P= (2N 2)= -3
3|2-33.3:27 B (Y2 (YD) 2)=-27

4l yP-g.q.9=¢¢ Y =CD Dy
5|5%-5.5.5= /25 S-S =(-5)-5)-5) = -l2s
610666220 6 |(-0Y = ()0 -0)= -2

©1990 by Key Curriculum Project, Inc.
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r_zquivalem Expressions

| {ere are two expressions:

(3x)(2x) bx*
-et's see what happens when we substitute several numbers for x.
x| (3x)(2x) x| bx?
| (3M(2H=12:8=9% 4| M) =6'16=96
10 [(3-10N2:10)=30-20=600 10| 6(I0)*= 6:100 =600
2 | (3202°2)="b-4=24 2| 6(2)=b4=24
5125025650150 5| 66)0=625=15D
3|6ttt 3 |ely-67 5

‘ou can try substituting some more numbers, but you will find that no matter what number
‘ou try, the answers in the two tables always come out the same. We say that (3x)(2x)
‘nd 6x2 are equivalent expressions. This shouldn’t surprise you since you already
‘now that multiplication of integers is associative and commutative, so

(39(2%) = (3:2)(xx) = bx?

dany times in algebra you will be asked to simplify an expression. All this means is that
ou are supposed to find an equivalent expression that's easier to write.

;implify each expression below.

(4x)(5x) = (B-5)(xx ) = 20x"
(3a)ba) = (36 Naa )=10a
(5y)(5y)= (55 N uy )= 254
(2x)(7x) = (27 ) xx )=\

11

'990 by Key Curriculum Project, Inc,
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A term is a very simple kind of expression where multiplication is the only operation.
Here are some examples of terms:

5% 3a* 8xy x 2abc® 7

Most terms have two paris — a number part and a variable part. For example, 5is the -
number part of 5x, and x is the variable part of 5x. The number part is sometimes called

the coefficient.

When we are multiplying terms, it is easiest to break the problem down into steps.
First multiply the number parts of all the terms together. Then multiply the variable

parts together.
(6C)(L|C) =2U.*

G 208)  (10a)(-2a) = 20"

(4x)-50="20x*  (6x)(5x)=30x>
(7a)(2a)= |4a* -Tw)Bw)2w) = 7 3:2.% =420
(-3x)(5x)==15x*  (2a)(5a)(-5a) =255 = 503
(Hy)-3y) =—124} (XN 7x)(2x) = b |
(be)-te) = 207 V)X (2v) =B
CEGITRD)  (680=
(2x)(4y) = 8xy (bu)(8v) =" Buv
(5a)(2b) =0cls (5x)(2y)(32) = 20742
(H0(-2y) = By (6a)(b)(Tc)=-42aloe
(10a)(4b) = ~HDelo C3uW)C3vI(Bw) = - 270w
(7u)(-3v) =—2uv (2a)(5b)(2¢)(3d) = LO=o A
Tw)(3v) = 2wy (5t)(10u)("3v) = 150 tuy

‘o —
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simplify. .

Lnen gmu m\MQg wih Varlaus, wow addl !
* —na e?«@omﬁs

4 (5;( )(3x3) (Sxx)(Sxxx) (5 3)(xxxxx)=|5x

Sx2)( 33)‘ IS'Xs (3x)(5x3)(H4x*) = LOX?
6x(2x7) = 12 | -4n)2n2)(n) = Tn?
| 5a)-5a%= 254" (6a)(6a") = Dba’
“9x) ("4 = Ao (-2a)(-2a*)(-2a*) = ~ Vot
,"7x y)(Bx*y*) = =72 3 (2x)(5y)(-6x)= -(OOXij
Ya*p?*)(Tath)= 282" (x*y)xy) ()= " u”
f'-3x’y3)(“?x’y5)=27><538 ("-fx)(‘8y)('2xz)=‘(o4><35
9x)by?) = 5y’ (5xy)(bx*y?) = 20%'
3xty)(Txy) = 217y CI0% )<y )Gy == T0%°]

“5xy)(-9xy) ((2xy) = -U0x°y>  (Hx)3yN(2x)(2y) = -1% thgz
Smn)("ImPn)=— 45,0 4 Cox°y’z)(x*z) = ~bx y 2"
“HRICHRC ) = =04y (x*y)(x*y)(x*y)(x*y) = )3y
Bxy)(3xy)(3xy) =271y’ (2xy)(2xy)(2xy)(2xy) = bquq
203022 %P (2) =10 (4x*) (4x4)(U4x*) = (4"
3x2)(3x1)(3x3x2) =B (5x®)(5x*)(5x) = [25%”
2:0(22) (20 (2 (2x) (2R (202 x)(2x) = 25T = 512K

2a)(26)(2¢)(2d)(2)(2£)(2g)(20)(21) = 5| 2olocd eligh!

990byKeyc urriculum Project, Inc. 1 3
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Then multiply the terms together. Yowes o\sed e e ‘oauyor, V\_ﬁ_\ﬁﬁ@,

(450" = (40(4x) = lbx? (3x)2= By 2= Qx?
(6x)* = (*%> = Bbx™ (7a)t=TT%ar= 9=
(Bw)? = SZu.)?’ =28,L,* (10z2)%*= \DLZI - \OOZ‘L

(3xy )" = (3x*y* N3P y®) = 9y
(8wb) =% %? = LHa k"

42 i
(I0ab%?= (0% a™s =/00a
2 A2

(67<yz)2=62 )La'\jzz.l = 3(07( 5 <

(@b = &b = a8F |

9y = ((D77= By

(422 ) = (432 )Y x?) = 64 x*

(3x2)7= 2°4%= 2714

(5a3= 5222 =254

(-2xy)?= (-2)° %> 33 B “Ex333

e
(2xP= 20532 = 8
(2= 2" = 1oy

(2x= 20 % =32
(2x90=2°%"" = (M x N
(2x9(50% = (2%)(2x2)( 2x*)(5x)(5x) = 200 x*
(3x) (xy) =35 (6™ u?) ‘—%\xq:'?? = BIx"y
G240 = 3 205 P =D T =72 L g

: 2 - 632 = o = o
(@b (ab?f=al’b} 2’ * =l b & b '

1 4 ©1990 by Key Curriculum Project, Inc.
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Finding. Powers with a Calculator

With a calculator we can compute a power
of a number very easily. To compute 3°
we could press these keys:

Thé calculator shows:

sl (x| 3] IxKl3] x| [3] [X B 243

On many calculators we can do this even more quickly< Here’s how:

When we enter X || =| thexalculator shows 9| whichis 3
then press @E =1 the calculater shows 27| whichis 3°
and again press ):ﬂ = | the calculator sho 81| whichis 3*
and once more press 2l [ =] the calculator shows \ 243| whichis 3°
Notice that we press’the 1= key one less time than the exponent.
Here's how we'would find 26:
X = = = = . 64

8":% ~ 4 = 4096 36:5/\(91-7Zq
Zlo 2 N D = loL Y Ine_ | A\ b :,
7=~ %7'5.'5% I0°= |0 ~5 =100000

83: % A %:}\b?77)2,\b 5|o: 5 O ‘;q)—]és)ézg

©1990 by Key Curriculum Projedt, Inc.
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To measure length we use units like inches or centimeters. To measure area we need a

unit which will cover a surface, so we have to use square units.

1 inch 1 ceniimeter

1 square centimeter

1'square inch

-

1 unit

1 square unit

(Units can be any size.)

Find the area of each figure by counting the number of square units inside.

2

©
BA%p

A=£qu. units A="] sq.units A=\

sq. units

4

H i}

Y

A=_\|{ sq. units ;

When the figure is a rectangle we can save time by just multiplying the length by the width
to find the number of square units. That's what the formula below means.

A = {w

Use this formula to find the area of each rectangle below.

2 R Rectangle 1 W A=1W
L] [a = A [5[3]A535
a B |¥|2[rB2:=1t
: 9 C [4[% [pP=46=32
sc| | P o« F D (4 |aq|r-a9:q1
%0 | E |90 |20 |F=90-20=1300
20 E F W[ 2 |m= 10327352

16
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Do ydu see what these three rectangles
have in common? ~Twe leng 1S

Souv\e g LotaMA,

4

1

10

5

The length of each rectangle is two times its width. We can show a pattern for rectangles of
this type by using a variable. If we use x to show the width, then the length is 2x.

Then we can use the formula =
A = lw to find an expression for the area.
A = dw = (2X)x) = 2%
Write an expression for the area of each rectangle below.
Sxy x 4b
3x A 2g D
7x C
4 Bi*
4| B o E
hectangle R \"Y A = lw
A |5y 3x | A=(5xy)3x)=15x"y
B |4a |t | A=(Uad)(4a) = \bo>
c | x| xa= 0) (7)) =TTx>
D |4ulle A= (Hp)(2e) =Rab
E o x* x*

21990 by Key Curriculum Project, Inc.
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Terims that have equivalent variable paris are called like terms. Terms with variable paris '
that are not equivalent are called uniike terms.

2x, 3x and ~5x are like terms.

-6a%, a°, 5aaa and 324° are like terms.

8, 1,63 and "4 are like terms.

7x3y2, x3y2, 4dxxxyy and '6y2x3 are like terms.

Look at each pair of terms and decide if they are like terms or unlike terms.
Circle the right answer.

3x* and Hxx 2a® and Sa® By and 7
unlike unlike like
ox* and 2% 3x)/ and Zyx 7c and 7
like @ unlike like
5 and 7|3 /x*y and 3yxx. Yy and “Hx
unlike unlike unlike
Match like terms. 6)’2
o Ixy
5%
13
: 3X“y
G
~Ic
S
[0F%
18 S




zgmbiﬁing Like Terms t?o WD s 2 l

>0k at these two expressions:

Dx* Ix Bx

Then we substitute different numbers for x, here's what we get:

x | 5%+ 3x X | 8x

3 |5(3)+3(3)=15+9=24 3| 8(%)= 24
0 [5(0)*+3(p)=s0:30-20 10| 8li)=<0
-2 |5(2)+3(2)= ~lo+-6=- 2 | 8(2)=-l6
5 |5()v5)=25415=4p D &ls)= dp

1S you can see, we get the same answers each time. This happens because
ix + 3x and 8x are equivalent expressions. We can show that they are equivalent by using

ne Distributive Principle: ,
5x+ 3x = (5+3)x = Bx

Ne can always use the Distributive Principle when we are adding like terms. Just add the
Jumber parts of the terms; the variable part stays the same. Here is another example:

Da+Yar=(2+H4)a = ba?

Of course, it's.much easier to just write:

2a+4a=ba

Here are some expressions for you to simplify:
_I_Qxy +_7xy = |7x5 _5_x’+ Tt = =Lkt
Gt + IR = Syt é_a’ +Ha® =04}
S5+ 3s =-Bs Hty + 3y =7><"j

1980 by Key Curriculum Projédt, Inc.
Do not d{;pliwo without permiss lon. 1 9

o e i —




Ty ey SANSTNg S SO (5 EVEIIVIIIMGT ) TV GG NS WSS § U JUSL TIRY S (Y AU 11314

number parts. The variable part stays the same.)

3% + 9x' = | 2% Iw + 5w = MW‘
10a * Ya = |Ha Syz+5y2=0yz=O
2y’+ 8y’= [Dy® 3+5=-2

13xy * 13xy = 26xy 2%+ 2" = Ly >
8a*+2a* = o S5a + la = Hou
Tx+Mx=—lyv  PBm*tim?= 4w’

You already know that if x is any integer, then 1+x=x. Sowhenyouseexina problem you

can change it to 1x. You can also change a to 1a, a2 to 1a?, xy to 1xy, etc.

A= resifos

Bx +x = Hx |0a’ + o =Ha:'

Ba+la = 9a x * 3% = Hy

Zxy + xAy: 3><3 X2+ 8x2 = Ax*
X+6x= "]y c+c=Zc
‘3y+y=—2j Sx+x= =y
Bx+3xt Yy =12x 6n:+ '2x’+5X’ = Ty?
I0ab+5ab+3ab=2ab  Sx+ (x+4x)= |Ox
~8n + (3n+8h-)=3h y" t )’z + )’z = BBZ

ox + m) + 8x *+ 2x+ Tx+ by = AX

é_xzyz3 + I3xyz’ + 5x’y23+ “Iyz? = 5-x2j 23

2 0 ©1990 by Key Curriculum Projedt, Inc.
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2 careful on these problems! Just add /ike terms.

Ux+8y+ 3k = 7x+8y  Ta+Sc+the =TJatc
Slike terms” q/xz+ gq +_1__fo = %*4+9
_5_)-/"“_8_y+'+z=\33'-\—42. ,7£+3Y+_§2(-= Yy +2y
Flike”? 0K+ B4+ b® = \ B+’
3+9p+10 =9b+13 \-ﬁ?*’“ﬁvlﬁ*x
Bxt+ 26+ 7x = \0X I latlar 5= 2079

‘_Jﬂ*_?)_ﬁy+3x=qx3-\r3x Uy "'_6""67(1]":"[0)(73 +-b
“3ab +_@+-_8_Q='5qb‘\%a—

ba+Tb+5at7h=lla+ |4b
3t by 2y 8r =y
Gxt+10 + t+] =\ BrP |
tx * K+ 31 x By = In+TY
My 8r Sy 3 =Dy I
5a + 3b £ ot 2a=Ta+3bAtce
6x2Ax+ 100+ et = \ox? U+ A x
B4 fab 1 ba + 84 = pada
7a+5baC\r tat 3b= lad2bHC
(6})/_2‘87()/):(57( T2xy) = XY
TOR B 7 U 7 Brt A B (Ot —thy =5 43
1z 3 g - e
8x(* b+ Ix+ -0 +-5x* 8% [OX41Y

/

21930 by Key Curriculum Project, Inc. 2 1
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' Hiere are some expressions With subtraction. kvery ime you see a subtraction
sign, you should add the opposite of the next term. Do all the figuring in your head.
Just write down the answer.

3x-7x="Hx 9y 13y =Lty
_. 3m +10m =-Tm
12a+2a = 100 706 +Tab = O
o | |lHa + 9a = Ba
5 +8 = "3 3 +—-8 — -—5
2xy #7xy = -5x4 | X +8x=-Tx
|O%* + 6x* =4x> Hxy +’xy = 3><j
6abc + 5abc = abe /‘)QV-!-’ = O

5x + 3x % = -3x

3a* + ba* + 10a® =74
|0+5+8=7

'77<y + 5xy + 5xy = ~Ixy

Um + m ¥ 2m= 2m

6x’y +’2x‘y -‘-'le‘y + 8x’y =2><25
%<3 9+ 3= 0

at3a+ a+2a+ Yar2a =S

2 2 gn:m gﬁplm without permission.




mplify.

Iy — Sx + % = 3x = 2%
Ba+2a-ta+a=%

Sxy - Zxy - Hxy = 3xy = #xij

L2 -~ 9x* + x* + 2% - 8% = —[2x?

IO +3+2 + 4 =]

8y +2y +7y +4y +" 5y + 0y = Gy

S(abl + 6(ab)* - 4{ab)l* + 3(ab) = O(as)"
Bx = 8% + 3x - 7x + 6x - Hx= -0Ox

Bxt + x* - ox" - Hx*' - 5x' = - b

Sab - 3ab + @ab - 6ab) + Tab = 245

7¢ - 10c + 8¢ St ¢

et + (¢t + rt) - 3rt + Drt = Brt

bz - 4z ~ 2+ 102+ 3z= =z

X + X FR-RT KR = ZX

Sabc® - Tatbe® + a’bc’ * 2a*be’ = atbd?
6E+5-8+3-10+4-5=-5
Um - Tm + B3m -4m + Im - [3m = O

Sy + ymey-y -y -y="2y

990 by Key Curriculum Project, Inc. ' 2 3
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PRNerEtrras sy Jutes e asrie et e sioee Gee s ee

#(30 ' 5b+Tb=3a+2b

3a + 5b - 7b = 3a-2b

85 - 35+ 4k = 55

10x + 6y = 5% = Sxtby

10% - by + 5x = 15%-6Yy

loa + 9 - Ja= ot

a + 2h-8a=-Tla+2b
._2_25:,@)’1_7_753;,2;)/=q)<—4%

_bs* - 357 ¥ Bt - 6s* = — 35244t
2b+ 4 +3b+ 9 = Sbtld |

10 - Ilxy + 12zy + 2| = —2xy 4 3

Sx oy 2 oxzy -

b 5 - 20 2 7-8d)=te-%d -2
2x+5y@;7ij@*qx-\—7j HO
12+ ép + 39 = 5p LZ{D p+log +10
'___z+5a@ 7a+6a©7a —2a -7/
Gy 3 I - ey s Bt 4y = B
(B4 X @*— 2% = 2(* PG+ x = Fx+|
x* —7x@+ %2 + L}x@ 2x* =3y +ID
3x@+x@+xz@ Sx?+lz
T 4 B2 BT £ am bo Tt

2 4 ©1990 by Key Curriculum Project, Inc.
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rimeters

1@ perimeter of a figure is the distance a_ll'the: way around the outside of the figure. Write
: expression for the perimeter of each figure below.

%+2 Figure | Perimeter |
A | P=3x+x+2+3x+x+2=8x+4 |
o A |a B | P= ikt Yabod Yl =X+
C P= Sa+5a+SarSa =20e ]
: D | P=3xr2pr Ly S ARHZ2X= 120
E | P=Ynis+lxrbx =lbxt%
F | P=32a-2b 1%a s+ -2t @a= 220-1b |
x+6 x+6 G P: /(;"]’UU -J'VZ“I"W B ZJZ ‘J'ZVJ !
H | P=3+33535=45
— l = a+btcad
J [0 yE 5yt X2 2B Ho™= Hy 2421410 |
5a . | 3025
5a C Ba 4x +8 6x 8a F 8a
5a 6x 3a-2b
i
w G
]
sl H |s .
.1990 by Key Curriculum Project, Inc. 2 5
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" Then wnte an expression for @ach other sude and an expression for the perimeter.
Simplify the expression for the perimeter if you can.

A triangle with iwo sides each 5 cm longer than the third side.

5 R | : |
* A“ ’ P=x+x+5+x+5=3x+|0

A

A rectangular dog pen which is 5 times aslongas it is wide.

5%
% fx P= Sx+x+—5><+>< :@

X = —x ¢
o
The same dog pen after it is enlarged by adding 3 feet to the length.

S®x3 |
X I Q:Sx+5+>§+5><+3+x=

SXAD |

A helicopter pad which is a square.

o
A rectangular rug with a width that is 7 feet shorter than its length.

.y A ij-‘l P = X4x 14X :

A
Another rug which is twice as long as it is wide.
AN
— o= DX X HLXAX = bx
7<\ < ¥
LK
2 6 o100ty upmumculun;"r:‘l}:‘ct.mm
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‘rder of Operations

‘p to now the simplifying problems you have done were only one step long. You just had to
sok at the problem, think, and write down the answer.

1 this section are some simplifying problems that take more than one step — so you will

- ave to figure out what to do first. You can tell by using the following rule:

1. |f there are parentheses, first do what is in them.
2. Then do all the multiplying, from left to right.

3. Finally, do the rest of the adding and subtracting, from left to right.
implify. |
5(4a + 2a) |Oy'2y - 5y'3y 10x = (9x - 2x)
5(6a) 20y? - 15y? I0x = 7x
30a Sy? 3x
7(9x - 3x) 5(3%) = (2x)(4x) 45 + (3n - 5n)
1(6x) \5x? - @x? Uny —2n
42w Ix? 12n
(by * 2y) 3 “7(4a) - 6a(5) 3a - (7a - 2a)
=% =30 _
(%%3‘3 e _ Aa Sa.
24y - Lo
4x (3x - 5%) 3x-8y + '27(-2)/ (T8 — B¥) =
Uy (=250 AU %y + L(’\&j 2x* -x*
_ Q67<1 2 Q@Xj Xl
x? (4x +x) Ua*. a - TJa-a* (Ilb-12b) -5b
%2 (25 Yo® - 1a? ~b) -5h
2% o TR - (ob

21990 by Key Curriculum Project, Inc.
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(3x3)(4x) - (5x)2:2)

2% (3x*+ 6x?) Sxy = (".-}xy.»- xy)
Z%(9x*) 12%® ~ 10x® 5xy = 3xy
18 2%° 2xy
Sa*(8a - ba) 8xy * (3)Uy) | 8x*+ (5x*- 3x?)
Sa? LZQ} %xj 4+ ()l}(j) Qéan + <Z7<3>
|Oa’ ZDX:S [0%?
(H2+5X)(Hx) | (Bx*)(U®) - bx° Ta - (6a - a)
@) 205 -Gx Ta - (52
3bx* V4 2o
(5x=76y)  |Ba)(Tah+ (Ha)3a)| (4d*+1047) b
62@(%Q 2145 & 124 143> - 63
— )l}(j 23a” Lh

(3x*+ x*)(5y* - 27‘)
(N
@X7’>C33L>
| 2%y *

(w—(Sxy)(bxy)
[0x?y*- I%x‘jl

-Qéxzj"

R

- Zxy _ 4><3
_-—ij

28
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‘sing the Distributive Principle

~e terms x and 3 are not like terms, so we cannot simplify 5(x + 3) by adding the terms in
e parentheses. Instead, we use the Distributive Principle.

Z(x+3)=5x+53 =5x + 15

5(x -3)=5x-53=5%x-15
Jrite an equivaleht expression using the Distributive Principie.
SN
(x+6)=2%+12 2(x-6)= 2x—12  3(2x+4) =L
Blx+2)=Ux+l  8(x-2)=Bx~-16  [I(5x+2)=55%+2Z
Glx + W) =bx+2¢  b(x-H4) =b6x-24¢ -2(3x+]|) =—6x-L
X+ 3 =Yxd (2 (k-3 =47 (2% -3)=12x-\D
x+9)7 = It 63 (x-D7T = Tx-3 5(5x-2) =25x~10
Blx+1) = -3x-3  (x+D(3)=-3x-3F  (3x-10)(-5)="15% +5O
§(x*+0) =5x24 30 (x2-6)5 =5x=30 (2x2+[)(-3) =—bx"~3
Simplify. |

B+3(x+2) X+ 4 (x-06) 5(2x -3) + |4
8 +3x+6 Y A4 - 24 lox - 1S+ 14
3x +I4 Sx-24 |o%.- )
-2 (x+7) +12 % x+3(x-4)+2% 52 + 3(x2 - 1)
—2x -4 + 12X X43x - 125 % Sy ) Fy2 -3
| O =14 bx~1L Gx 2= 3
0a+2(@+9)+25 | 5y*+ (x=H7) | x+2(x+)+x?
[0a+2a+18+25 | Sy, 1+ 2% X4 2% 4 2% X
12a+ 33 XE+Ax ¥ 2L
S St e 29




Find the number you get for each expression when you substitute 4 for x.

X+5 % ¥ B x + |0 X - 2 X - 6 % = B
4+5 Y43 4 +10 4-2 -6 1)
k . 4 2 -2 5
3x 5% 9% -3 -5x% %
W sw | a@ [ty [ SO
20 36 ~1Z - o %
3x+5 2%+ 3 g?;tr* 3x-2 | 5x-10 | 2x-10
3(H+5 )43 N ) -2 | 5()-10 | 2(4) -to
12 +5 $+73 32 +4 |2 ~"2 12-\\0 %?—(D
17 \\ 7.3(" '\ O ' o -
Ux+2) | 5(x+3) | 3(x+) 7(x=1) | 5(x-2) | 3(x- f)
H+2) | 5(4e3) | BG+D | qu-D) [ 50-D | 304-T)
we) | s( 35 | 1 | 56 2(-3)
o 35 5 2\ J& -9
X(%x=2) x(x*+5) | x(x-7) | x*-2x | x*+5x X = 7x
g=-2) | 445 | gly-1) | W20 | (43S {4
4(2) 4 (a) (-3) | 1678 |6 +20 ~29
8 B 8 e
50 -7 30 -]z
—X+2 -X+3 =R+ & -Xx+5 -x-5 -x -4
-z |- | - [ -rs | ADFS | (@) Rl
2 - | o |- -2

30
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nd the value of each expression when a =5, =3 and c=2.

—————--——

a+tbhb a+c b + ¢ a-b b - a a - ¢
5+3 52 3+2 | 5-73 2 5 52
8 . 5 2 -2 3
ab ac be a? b 'c‘z
5-3 e | 22 5* 7" 2
> o & N 1 4
a+tb+c a-b-c a- (b-¢) a- (b+c)
S+ 32 S¥242 | 5-(3-2) | 5-(34D)
o > S5=-3
>,
alb +c) ab + ac b(a+c) ba + be
5 (2+2) 534 52 3(s+2) 3.5 43,2
5 (5) vg + LS 2(9) 15+ 6
25 25 2\ 2|
abc at + p? a? - ch o ¢
5.3.% 543" 5-2 st gt
‘ 34 2\ loo
(a+b)(ath) | o2 *2ab+b? | (a+h)(a-b) w- e
ExDGE+3) | 52+2B) (33| (5+3)(5-3) 5* -3
@) | 2530td | (D 26 -5
i (o4t G4 A G
‘ Bty 41




" Practice Test

Finish each substiiution table.

x| Hx X | X+0 x| =X
5[)=20 5| s3=1| 5[-(6)=-6 ;
6| 4ler=24 6] bro=n2  _b|-le)=6
S| 4(5)=-210 5| -5+p=| B|-(H=S

| YlL)=-2¢ 6| -xo=6 b |-(e)=6
Of uley=o0 O| o6 =6 O| D=0

Use exponents to simplify each expression.

XXX XX = X (3y)3y)= (34)
3aaaa = Ba ~ (mn)(mn)(mn) = (maY
bxxyyy = —bx*y’ 6(ab)ab) = G(ab) . E
2xXxX% = 2 %1 (2x)(2x)(2%x)(2%) = (2x)
Compute. | '
5'= 25 (3)2=4 8'=6H
2%= 32, 3=27 (10 = -0
smpliy. |
(8x)(2x%) =lby’ ('3xy)('2.'xz)("+xzy) =29y
(-5a)(3b) = -1Sak | (3x)(3x)(3x)(3x) =B x* |
(6xy)C6xy) = 3ot (2a)(3b)(5c) =300c |
(x*y2*)xy*) =><15§52’—3 (xy* ) xyz)(xyz) = X'y 2"
a5 180 0 o,
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S implify.
Sa + 4b - 3a = 2a+H4Hb
bx® - 8x* - 5% = -2x*-5x
x + Jx+5=6%x+5
bab - 8ab + Hab = Zals
Tx-8y=3x+10y = Tty
K 3xF Ut xFe2x=6)= D aS-2
a* -+ 3a+a-20=30+3 |
ba +4b - 3c —bh= be-2b-3¢
& o= ZalDx T5x7) = xP- 20x7 403" = 10X’
e (G+40)Qm|0a) = arla —12a+20e= | e
Sx+ 7 5(%-7) =S Dr2v2) = B =4
Do each problem in two steps. First write it out the long way. Then multiply terms.
(8a)* = §'a* = 64a” |
B3x) = 3’ xP= 2%
(220 = 2%%" = 1bx”
(_xzy;)5= Xequ

=valuate each expressionfor ¢ =2 and b ="3.

|0a * 2b a+b a-
\o(2)+ 2(-3) -3 | -
20 + -6 g +\ a5 (2
Y ]
ab ~ 3at*2b a*+ b*
‘ . &) N A
2 () CIOE 2(3) 2% 1 (%)
. L+ -G U+ 9
- O | \3
b bty 37
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