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Pre-Algebra Notes Unit 1: Infegers and Rational Numbers

1.1 Integers and Absolute Value

The mfuml V\UVV\IOGYS are the numbers you can count to, starting from one .

1,2,3,4,5,...

The W'ﬂOl@ V\UVV\|96F9 are the numbers you can count to, starting from 2810 .

0,1,2,3,4,5,...

The IV\T@Q[@FS are the numbers you can count to, but you’re also allowed to count baCkwardS

This means the integers include the natural numbers and their V\@@O&ﬂV@S , as well as zero.

..,—3,-2,-1,0,1,2,3,...

A OgthG number is any number g|r60d'6r than zero. A Iﬂ@@)&d’lV@ number is any
number l@SQ than zero. A V\%@Oﬂ’lv{i §|@V\ in front of a number means that it has the
OPPOSH@ dW@CﬂOV\ on a number line.

-0 -9 -8 -7 -6 =5 -4 -3 -2 -1 (l) 1 2 3 4 5 6 7 8 9 10
I I I I I I I I I I I |
| T

The 0(b90|u1'€/ VQIU@ of a number is the dleO«V\OG of a number from zero on a number
line. The symbol for absolute value is VGTﬂOOﬂ l"ﬂ@g either side of a number.

Evaluate each of the absolute value expressions.

7] =7 —7| =7 —4] = 4 9] = 9

We can use the symbols < (less than), > (greater than), and = (equals) to show the

order of numbers. On a number line, lesser numbers are to the IG‘HI , and greater numbers are

to the rlgllﬂ‘i’ .
e

Write =, < or > to correctly indicate the order of each pair of integers.

9> 2 —4 <1 3> —8
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1.2 Integer Operations Pre-Algebra Notes

1.2 Integer Operations

The EUW\ of a set of numbers is the result of their addlhOV\ .

The addiG Id@l/\ﬁf\’/ is  Z0I0 |, because its sum with any other number is the other

number. A positive number and its negative are each the OtddthG INverse (or opposite)
of the other because they sum to 2810 .

-

Use the number line to evaluate the sum.

—4+4+9=5

I I I I I I I I I I I
~10-9 -8 -7-6-5-4-3-2-10 1 2 3

Use tiles to evaluate the sum.

8+ (—11) = -3

The d|‘hc€/r6ﬂ06 of two numbers is the result of their SUIOTM(‘A'IOV\ , which is the inverse
of addIﬂOIﬂ . This means we can subtract a number by adding its OEEOSH'G .

-

Use tiles to evaluate the difference.

1 | - ——t ==T

5—7=-2

Use the number line to evaluate the difference.
-3
(—
-3 — (—12) =9
| | | | | | | | | | | | | |
I I I I I I I I I I I I I I
~-10-9 -8 -7-6-5-4-3-2-10 1 2 3

N I
ot
o -+
R
oo -
© -+
=

o

Write each difference as a sum. Then evaluate them.
6—(—9):6+9 —8—(—4):—8+4 —5—(—11):—5+11
=15 = —4 =06

The ErOdU(‘ﬁ' of a set of numbers is the result of their W\UH’IP“OO&TIOV\ , which represents
repeated addlﬂOV\ . For two factors, one factor COUNS how many times the other factor

is _odded .

2 © 2021 Shaun Carter v. 0.1




Pre-Algebra Notes Unit 1: Infegers and Rational Numbers

Use the number line to evaluate each product.
—2
(—
(=2)-7=-14
| | | | | | | | | | | | | | | | | | | | |
I I I I I I I I I I I I I I I I I I I I I
-16 __—14 _—-12 _—-10 -8 _—6 _ —4 _ —2 2 4
—15 —13 —11 -9 -7 -5 -3 -1 1 3
-3
—_—
(_3) ’ (_4> - 12 | | | | | | | | | | | | | | | | | | | | |
I I I I I I I I I I I I I I I I I I I I I
-4-3-2-10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

The QUOh@N of two numbers is the result of their lelSIOV\ which is the WWEISE  of
multiplying. It asks what to multiply the d|V|SOF (second number) by to get the leId@ﬂd

(first number).

Use the number line to evaluate each quotient.
-3
(—
_15 — 5 | | | | | | | | | | | | | | | | | | | | |
- I I I I I I I I I I I I I I I I I I I I I
-3 -16 _—14 12 _—-10 -8 _—6 _ —4 _ —2 2 4
-15 ~ —13 11 -9 -7 -5 -3 -1 1 3
—6
L
A )
12
— =2 ——————— 11
—6 -7-6-5-4-3-2-10 1 2 3 4 5 6 7 8 9 10 11 12 13

Notice that multiplying or dividing by a negative [€VEI'S€S  the sign (or direction) of the
result. Therefore, the product or quotient of two V\@@]QﬂV@ numbers is EOSH’!VG .

-

Evaluate each product and quotient.

5-7=135 (—6) -9 = —54 8. (—4) = —32 (—11) - (—12) = 132
56 —91 64 —42

— = = == e =

g 7 ’ —4 0 VI
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1.3 Rational Numbers Pre-Algebra Notes

1.3 Rational Numbers

A wcm(‘JﬂOIﬂ is a number written as the rat?o (quotient, division) of two numbers. It contains
a V\UVV\GYOH'OF on the top and a d@V\OVV\IV\aTOV on the bottom.

A rﬁﬁOﬂal V\UVV\bGT is a number which can be written as a fraction using lN@gl@FS .

-

Write each as a fraction to show that it is a rational number.

T— 28— 03"
1 T 5 T3

wl
I
[

In general: o All “/Ti?/@]@l@ are rational.
o All T@FMIV\O&W\@ d@CIW\OﬂS are rational.
. AL_repeating decimls  are rational

Fractions are GQUlVOHGVﬂ' if they represent the same number.

-

Use the fraction bars to show that ; and 1% are equivalent.
2
3 2_24 8 _8:4
334 12 12+4
8 2
il T 3
12

A fraction can be 5|Mphﬁ€ld by dividing both the numerator and denominator by their
greafest common factor

-

Simplify each of the following fractions.

10 10+5 20 204
35
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Pre-Algebra Notes Unit 1: Infegers and Rational Numbers

Fractions with different denominators are difficult to Ordﬁr and OOVV\WIF@ so its useful

to write them witha_ COMMON_deNOMINATor . the _least common denominafor
which is the |60k91’ common W\UH"PB of the denominators, is preferred.

-

Which is greater of % and %?
2 I B e T R T I A S R R B R
5 I W S S S S S B Ly Ly Ly
3 IR R B R T I R R A I R A I T
7 I S SN SRR . L L L
z_u ond §:§, 0 23
5 35 7 35 5 7

3 5 2
Write 16 and 3 in ascending (least to greatest) order.

The LOM of 4, 6, and 3 ic IZ.

3 9 5 10 2 8 A
2 o2 The order is

112 6 12 3 12 =

<

=~ w
| Ot

[GCR )

A PFOP@F ‘FrachOV\ has a numerator |655 than the denominator, and is valued between

zero and one. A fraction greater than one can be written as a MlX@d V\UVV\bGF , as the
sum of an integer and a proper fraction; or as an IMPFOPGF ’Fra(‘fhoy\ , with a numerator

g|lf60d'€fr than the denominator.

Write the mixed number 2% as an improper fraction.
3 8+3
2- = S
4 4
11
. . . 25 )
Write the improper fraction - as an mixed number.
25 21+4
7T
T
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1.4  Adding and Subtracting Fractions Pre-Algebra Notes

1.4 Adding and Subtracting Fractions

Fractions can be added or subtracted as long as they have a common d@V\OW\lV\aTOF , by
adding or subtracting the V\UVV\GWTOFS and keeping the same d@lﬂOVV\lIﬂaTOF

-

Evaluate each of the following.

o 4

1 7 9 6 9

T 7

9
4 010710 10 10
1
2

= ] ©

N

3

10

-

3 1
Use the fraction bars to represent 1 and 5 Then find the sum of the fractions.

T T T The LCM of 4 and b is 12,
+ ,
: : 5+1_9+2
: 4 6 12 12
_ 1
12
Evaluate each of the following.
9 18 45 36 2+4i@ 12 25 417§ 17
10 25 40 50 3 5 15 15 8 4 8 4
9 22 21 3
50 15 -8 8
7 13
ili —_
15 8
_ 92
8

6 © 2021 Shaun Carter v. 0.1



Pre-Algebra Notes Unit 1: Infegers and Rational Numbers

1.5 Multiplying and Dividing Fractions

3 Shade the region with dimensions % X %.

How many equally sized sections make the 1
unit square?
,,,,,, dXT=35

How many equally sized sections are in the
—————— shaded region?

,,,,,, 4””” 3xd=19

What fraction of the 1 unit square is shaded?

3 4 12
— X - = —
5 7 35

To multiply fractions, multiply the V\UVV\GmeFS to get thg resulting V\UVV\{’/meOY , and
multiply the _GRINOMINATONS  to get the resulting  ARINOMINGTOr

If multiplying an Wﬂ'@glﬁr by a fraction, write it as a fraction with  O/Y®  for the denominator.

If multiplying a W“X@d V\UVV\bﬁr , write it as an IMPFOPGF WCrathOV‘\ first.

-

Evaluate each product.

4379 24><1f14><1 3 20 60
9 8 72 577 57 10/ \9 /) 9
1 _ M 2
6 35 =3

IRt

The MWﬂVhOOﬁ’lV@ Id@l/ﬂ'lf\/ is ON®  because its product with any other number is the

other number. The FGOIPFOOG| (or multiplicative inverse) of a number is another number

which multiplies it to result in one .

© 2021 Shaun Carter v. 0.1 7



1.5  Multiplying and Dividing Fractions

Pre-Algebra Notes

-

Show that these numbers are reciprocals.

6 % and 7 15 and

D=

—1 =
IR

~ =
N

GV )
= oo

The FGCIPFOGQ| of a proper or improper fraction can be found by SWH'CJV“H@ the

numerator and denominator.

Shade the regions showing % and %.

How many small sections make %?

AN
A 4

How many small sections make %?

— 3x9=27

4x2=8

How many times does % fit into %?

DIVId"ﬂgl by a number is equivalent to VV\UH'llV|\l/II/\@ by its FGCVFOOOKI .

-

Evaluate each quotient.

b.7._538 3.45.31 2 6 2 11
478 47 477 4 6 3\ 11 3\ 6
40 3 99
T 28 24 =0
10 1 3
7 -8 Y
1 .2 7 17 3 9 4 1 11 1
2— =32 =+ — 9+ =2._ 9 (23 = =
37°5 73 5 1 13 2=+ (=3) 5(3)
75 36 1
317 T3 =z
3 5 15

- 51

© 2021 Shaun Carter
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Pre-Algebra Notes Unit 1: Infegers and Rational Numbers

1.6 Rational Number Equivalents

Decimals and Percents

“Percent” literally means to d|V|d6 IQ\’/ IOO , 80 100% is equal to 1—]0 88 =1 .
o Convert percent to decimal: leld@ b\/ IOO .
o Convert decimal to percent: W\UHTPI\/ b\/ |OO .
Convert the percentages to decimal numbers.
40% = 40 = 100 83.1% = 83.1 + 100 275% = 275 + 100
=04 = 0.831 =2.75
Convert the decimal numbers to percentages.
0.7=0.7-100% 0.042 = 0.042 - 100% 4.2 =42-100
= T70% = 4.2% = 420%

Fractions to Decimals

All mﬂOV\a| V\UW\IO@FS can be written as an IN@@@F , & TGVVV\IV\OW\@ d@GlW\Oﬂ ,
or a r@pﬁaﬂﬂ@ d@OlW\Oﬂ . We can do this by treating a ‘Fra(‘thV\ as lelSlOﬂ

-

Write each fraction in decimal form without using a calculator.

3 6 11 44 437475
5 10 25 100 4 100
= 0.6 = 0.44 —4.75

Write each fraction in decimal form using a calculator.

97 8 49

— =97 +80 — =811 — =49+15
80 11 15
= 1.2125 = 0.72727272... = 3.26666666...
=0.72 = 3.26

© 2021 Shaun Carter v. 0.1 9



1.6  Rational Number Equivalents

Decimals to Fractions

Pre-Algebra Notes

Each p|006 VQlU@ after the decimal point represents led"ﬂgl by a larger power of ten.

1

0.1=—
10

0.01 =

100

0.001

~ 1000
Any T@FVV\IV\OKJHV\@] d@GIW\m decimal can be written as a ‘FraChOﬂ .

l=-—
0001 = 15000

The number of

dlgllfé after the decimal point tells us how many 78085  the denominator should have.

-

Write each as a fraction.

65 4
65 = — 4 =3—
0.65 100 3 10
13 2

=% =3

0.425 =

425

~ 1000
17

40

1.012 =1

12
1000
3

-1
250

For F@P@O\hlﬂ@ d@OIVV\GIS , we can use the property that 0.9 = 0.99999... = 1

0T= L. 07— L 07— L L
09 9 0.99 99 0.999 999
Write each as a fraction.
_ 6 __ 45 259
6= 45 = — 250 —
0.6 5 0.45 % 0.259 599
_ 2 _ 5 _ T
3 11 927
0.73 = ! 7.3 0.118 = ! 11.8 0.128 = ! 1.28
U100 U100 10
_ 1.3 _ 1 48 _ 1=
10 9 100 9 10 99
1 71 1107 1127
10 3 100 9 10 99
12 _ o7 _ LT
10 3 900 990
22
30

10

© 2021 Shaun Carter
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Pre-Algebra Notes Unit 2: Exponents and Irrational Numbers

2.1 Positive and Negative Exponents

An expression in the form CL can be used to represent repeated W\UH’IV“O&TIOV\ . The

ba% , a, is the value to be multiplied, and the GXPOMN , m, is the number of a’s being
multiplied. We can read the expression as “a to the EOW@V of m

Here are some of the powers when the base is 3:

3,,,1 373 372 371 30 31 32 33 31

Write the expressions in expanded form, and then evaluate them.
3'=3.3-3-3 43=4-4-4 112 =11-11
= 81 =064 =121

Write the expressions in expanded form.

x6:1:-x-x.x-x.x y5:y-y-y-y./y a4:a-a-a.a

Write the expressions in exponent form.

7T7T-T="T° 12-12-12-12-12=12° rox =1’

If the exponent is ﬂ@@ﬁhV@ , we need to repeat the OEEOSIT@ of multiplication, which is
lel5|Oﬂ . If the base is an integer, this usually results in a WaOﬂOV\ .

-

Write the expressions in expanded form, and then evaluate them.
1 1 1
377 = 270 = —— 1073 = ————
3-3 2:2-2.2.2 10-10-10
1 1 1
9 32 1000
Write the expressions in expanded form
1;74 — # y72 _ L b,7 _ 1
T-T-T-X Y-y b-b-b-b-0-b-D
Write the expressions in exponent form.
1 1 1 .
= 673 _— 974 = yi()

© 2021 Shaun Carter v. 0.1 11



2.2 Exponent Rules with the Same Base Pre-Algebra Notes

2.2 Exponent Rules with the Same Base

-

Write these expressions in expanded form, then simplify as single exponents.

3%.32=(3-3-3-3-3)-(3-3) 5 5-5-5.5-5-5-5-575
=3-3-3-3-3-3-3 53 5575
_ g7 =5-5-5-5-5-5
= 59

Rule 1: The Exponent Product Rule

Multiplying expressions with the same base is

equivalent to add"ﬂ@ ﬂ/\@ GXPOHGNS

m . N m—+n

= a

Rule 2: The Exponent Quotient Rule

Dividing expressions with the same base is equivalent to

a | subtracting the exponents

Simplify each using the Exponent Product Rule.
98 .93 _ 91l 76 . 713 _ 719 259 — 14
Simplify each using the Exponent Quotient Rule.

6_14 =6 47
65

-

Write these expressions in expanded form, then simplify using single positive exponents.

_ -5 v 3
. 7ol

(23)4:23‘2.‘5_23.23 a75: 1
a-a-a-a-a
—(2:2-2)-(2-2-2)-(2-2-2)-(2-2-2) ]
:212 = —
ad

Rule 3: The Exponent Power Rule

Raising a base to a power then another is equivalent

o _MUtigVing the exponents

(am)n — amn

12 © 2021 Shaun Carter v. 0.1



Pre-Algebra Notes Unit 2: Exponents and Irrational Numbers

Rule 4: The Negative Exponent Rule

1 Changing the sign of an exponent is equivalent to

@i taking the FGOIWOON of the expression.

Simplify each using the Exponent Power Rule.
(34)? = 3° (10°)* = 10 (b7)° = b*

Write using a positive exponent. Write without using a fraction.

577 — i L — 11
5 ell

Special Exponent Values

Any exponential expression with zero for the exponent

(and the base is not zero) |9 60]Ud| 1’0 one

1 Any exponential expression with one for the exponent

5 equal to the base

Simplify each expression with a positive exponent. State which rule is used in each step.

t8 . 5(.4\T _ 5 .28
gt =t Rule 2 s (s7) =" Kue 2
=53 Rule |
= 1 Rule | ’
(a2)3 ab 22 b22 "
= = ue |
a'? a'? ~e 2 b2 -p4)°  (19)°
=a" Rule 2 b2
1 = b@ Rule %
= Rule 4 "
a’ =b Rule 7

Simplify each expression.

: T , S
a3 - a’b — 08 Yy 6

© 2021 Shaun Carter v. 0.1 13



2.3 Exponent Rules with the Same Exponent Pre-Algebra Notes

2.3  Exponent Rules with the Same Exponent

-

Write these expressions in expanded form, then simplify each using a single base.

128 12-12-12-12-12
2¢.3*=(2.2.2-2)-(3-3-3-3)

45 4-4-4-4-4
=(2-3)-(2-3)-(2-3)-(2-3) 12 12 12 12 12
=6-6-6-6 4 4 4 4 4
=3°

Rule 5: The Base Product Rule

Multiplying expressions with the same exponent is

equivalent to VV\UHIIVI\/IV\@ ﬂﬂ@ baéﬁé

Rule 6: The Base Quotient Rule

a™ (a)’m Dividing expressions with the same exponent is

equivalent to lelle\@ ﬂﬂ@ ba%s

Simplify each of the following. Write your answer as a single exponent.

37.57=(3-5)" 249t = (2.9)" 63° _ (63Y’
=157 = 18" ” !
= 1o = _ 75
Simplify and evaluate each of the following.
(25.3)%  (25)%. 33 102-10*-5  10°
oIl .32 9ll .32 57 56
215 . 33 ~ [10\°
T 2132 5
— 2_l : 3 — 26
=48 =64
Simplify each of the following. Don’t use fractions for your final expressions.
(ab)® @’ (3z)* 3%t
v A
=a’h™? =81zt

14 © 2021 Shaun Carter

V.

0.1



Pre-Algebra Notes Unit 2: Exponents and Irrational Numbers

2.4 Scientific Notation

The dﬁ(‘JIVV\a| number system is base fﬁlﬂ , which means each PIQC@ Va|U€/ corresponds

to a different power of ten.

e Ifnis EOQhV@ , then 10™ is 1 shifted n place values to the I@‘H' .
o Ifnis V\@@Oﬂ'lV@ , then 10™ is 1 shifted |n| place values to the Hgllﬂf :

-

Write in decimal notation:

10° = 100 000 10~* = 0.0001 10% = 1000

Write as an exponent of 10:

0.000001 = 10~° 10000 000 = 107 0.01 =107

g(\/l@VTh‘ﬂG V\OTO&JHOI/\ is a way of writing numbers which uses |60kdlﬂ@] d@ﬂrg multiplied
by a POW@F O‘F +6V\ . The leading digits always have a SIV\@|6 Non-zero d@ﬁ
before the decimal point, with the power of ten used to shift the PIQOG Vd|U6

Scientific notation with EOSH’IV@ powers can represent VGF\/ bl@ numbers, and scientific
notation with V\G@ﬁﬂV@ powers can represent VGF\,/ va\a” numbers.

-

Write in ordinary decimal notation:

7.482 x 10° = 748 200 5.213 x 107% = 0.0005213  3.9742 x 10® = 3974.2

Write in scientific notation:

0.00000358 = 3.58 x 10°¢ 34910000 = 3.491 x 107 0.0882 =8.82 x 10

These are not in valid scientific notation. Correct them.

12.3 x 103 = 1.23 x 10" x 10° 0.0234 x 10° = 2.34 x 1072 x 10°
= 1.23 x 10° = 2.34 x 10°

The exponent on the ten is sometimes called the Ordﬁr O‘F W\O@V\H’Ud@ . To compare two
numbers in scientific notation, compare the Ordﬁr O‘F W\Q@V\lhld@ first. If these are the

same, the numbers have similar size, so we compare their |60tdl|ﬂ@ d@ﬁg

© 2021 Shaun Carter v. 0.1 15



2.5  Operations in Scientific Notation Pre-Algebra Notes

-

Which is larger of 7.452 x 1076 and 3.529 x 10727

3.529 x 1072 s much larger, as fhe exponent is larger.

Compare the sizes of a bacterium with a diameter of 1.5 x 1076 m, a virus with a diameter of
4.5 x 1078 m, and a red blood cell with a diameter of 8.2 x 1076 m.

The virus is much smaller than both the red blood cell and the bacterium. The bacterium is
smaller than the red blood cell

2.5 Operations in Scientific Notation

To VV\UHTM\I and leld@ numbers in scientific notation, the |Gad||ﬂ@ d@ﬂg can be
treated as ordinary numbers, and the GX'VOVWJNS can be simplified using exponent rules.
Always check that the answer is in correct 90|6VThﬁC V\OW’IOV\

-

Evaluate each of the following.

(35 x 10%) (5x 107°) = (3.5 x 5) x (10%x 1077) 18100 '
=17.5 x 10° 6 x 107
=1.75 x 10" x 10° =3x107" x 10*
= 1.75 x 10° =3 x 10°
(5x107%) (9% 107°) = (5 9) x (107" % 107%) 56 x10°
=45x 107" 8 x 1018
=45x 10" x 107" =7x107" x 107"
=4.5x 107" =7x107"

The earth is 1.496 x 10! m from the sun. Light travels at 3.0 x 108 m each second. How many
seconds does it take light from the sun to reach the earth? Use a calculator.

1.496 x 10" m

=4.99 x 10% s
3.0 x 108 m/s

— 499 s

16 © 2021 Shaun Carter v. 0.1



Pre-Algebra Notes Unit 2: Exponents and Irrational Numbers

2.6 Square Roots

If we want to make a square whose sides are

TV units long, we’ll need 10 * 1l = n2 unit 1 2 3 4 5 6
squares.  This is why multiplying a number by

¢ 6 units —

H'SGW , or applying an exponent of 1’V\l0 is 7 8 9 10 H 12

called Squaﬂlﬂ@ . 13 14 15 16 17 18

_m 19 | 20 | 21 | 22 | 23 | 24

How many unit squares form a square with sides
six units long? 25 | 26 | 27 | 28 | 20 | 30

2o
6°=6-6=36 31 | 32 | 33 | 34 | 35 | 36

—_— SN ——

The WWEISE  (the opposite) operation of squaring _m ]
What is the side length o
is the SQUWG rOO‘f , which is represented by the s

‘ a square made from 36 unit
mdl(}0t| symbol v/ . The number underneath a radical squares?
is called the mdl@alﬂd . V36 =6

A/ Tl is the number whose square is equal to 71

A number which results from squaring a whole number is called a P@H>601’ Squam

12=1 52 =25 92 =81 132 = 169 172 = 289
22 =4 62 = 36 102 = 100 142 = 196 182 = 324
32 =9 72 =49 112 =121 15% = 225 192 = 361
4?2 =16 82 = 64 122 = 144 162 = 256 202 = 400

The Squarﬁ FOOJF of a perfect square is a WlﬂO|@ I/\UVVKIQGF . The square root of

any other whole number is b@h/\/%ﬂ whole numbers. These square roots can only be
OKIV'WOXIVV\QJ(@d when using finite decimal places.

-

Evaluate /289, and give a reason for your answer.

V289 = 17, because 172 = 1717 = 289.

© 2021 Shaun Carter v. 0.1 17



2.7 Understanding Irrational Numbers Pre-Algebra Notes

-

Approximately locate /52 on a number line. Explain why the estimate has this location.

0 1 2 3 4 5 6 7 8 9 10
T T T T T T T xT T T T

92

bl is between 7 =49 and 8% = 64, s0 /52 is between T and 8. We can expect /52 to
be closer to T fhan to 8.

Approximate the value of /25 with a calculator.
Vb2~ 7211

2.7 Understanding Irrational Numbers

A 561' is a collection of mathematical items, which is often a collection of V\UVV\bGFS .
e The WV\O|€ V\UVV\bGYS are the numbers used for counting, including 2210 .
e The INGQIBVS are the whole numbers along with their ﬂ@@ﬁhV@ counterparts.

o The mﬂOV\al V\UW\IO@FS are the numbers which can be written as a ‘FraC/hOﬂ (or

“ratio”) with two integers.

Two new number sets to consider:

e The r60| V\UVV\bGIFS are the numbers which can be placed on the V\UVV\bﬁr |IV\6 .
e The lrthIﬂal V\UVV\bGFS are the IFGOH numbers which are not mﬂOIﬂO\| .

Rational and Irrational Numbers

We'’ve already seen that W’G@%FS , TGFVVKIV\aﬂV\@ decimals and FQVGOW\@ decimals
can all be written as fractions using integers, so they are a|Wa\’/9 mﬂOIﬂa| V\UVV\IOGFS . In
fact, 6V6lf\/ ra‘hOV\m V\UVV\bGF is one of these three.

Therefore, any other number must be an |rmﬁOV\a| V\UVV\bGY .

A decimal which  doesn't ferminate. and  doesn't rﬁpm’r is Irrofional .

The _ SQUArE 00T of a whole number which is not a perfect square is Irrational .

¥ = 3.44159... is Irrotional .

18 © 2021 Shaun Carter v. 0.1



Pre-Algebra Notes Unit 2: Exponents and Irrational Numbers

Combining Rational and Irrational Numbers

The sum or product of two rational numbers is Q|Wa\’/5 rafional .

Why this is true:

If two numbers are thIﬂa| , that means they can be represented by Wcm(‘/ﬁOIﬂS . Adding

two fractions makes a ‘Fra(‘/hom and multiplying two fractions makes a wcmcﬂOV\ so the
SUM o product s always rafional .

Another way of describing this is to say that the rational numbers are C/|O§6d under addition

and multiplication. Just like you can’t leave a room if it is 0'096d , we can’t leave the closed

mﬂOVWH V\UVV\bGFS by adding or multiplying.

The sum or product of two irrational numbers is SOMETIMES irvational, but not alwayg .

-

Think of a pair of irrational numbers whose sum is rational.

V5 and —/5, because v/5+ (—v/5) =0 Is a rational number.

Think of a pair of irrational numbers whose product is rational.

V3 and /12, because 3 -v/12 = /36 =6 Is a rational number.

This means the irrational numbers are V\OT C|O§6d under addition or multiplication.

The sum of a rational and irrational number is a|Wa\’/9 Irrotional .

The product of a (non-zero) rational number and an irrational number is Q|WQ\’/9 Irrational .

-

Answer true or false. Give a reason for each answer.

The product of a rational number and an irrational number is never irrational.
TRUE, because e sum is aways rafionol.
3 4 7 is a rational number.

FALSE, because % s rational and 7 is irrational, so their sum must be irrational

2
— -+/25 is irrational, because it is a product of a non-zero rational number and a square root.

3
FALSE, V25 =5 is rafional, because 20 is a perfect square. The product is rational.
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2.7 Understanding Irrational Numbers Pre-Algebra Notes
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Pre-Algebra Notes Unit 3: Algebraic Expressions

3.1  The Order of Operations

A V\UW\GHOQI 6X'Vr699i0ﬂ is a combination of I/\UVV\IO{’/FS and O,V{%mJﬂOI/\S which

represents a numerical V0k|UG . To Gvalum% an expression means to determine that overall
value. When evaluating expressions, we follow the Ord{’/r O’F OpﬁmﬂOIﬂS

G G(YOUPIH@ 9\'/VV\bO|9 including: (in parentheses), [in brackets|, {in braces},

numerator of a fraction
|in absolute value bars|, /under a radical, and . —,
denominator of a fraction

E EXPOV\@NS , which includes evaluating™"** and -/evaluating radicals.

M MUHTV“C/QT]OV\ and D|V|§|Oﬂ , in order from left-to-right.
A Addlh()ﬂ and QUIQ‘iTaChOV\ , in order from left-to-right.

To show your working clearly, you should write your calculations one 91’6? 0\1’ a hW\G
We use the GQUOHS symbol to indicate that expressions as equivalent. You should always work
Vﬁrhoa”\/ , with all the equals signs written in a SWQ@W( |l|/\6 .

-

Evaluate each expression.

4-3(—6) 4 (—18)

i 2_ . — 9. 2_ . —
3E=3) =5-T=3-5" =57 53117 117
=175-35 =
=40 =11

Evaluating Exponents

-

Write each expression in expanded form, and then evaluate.

= -8 — 16
—28=-2.2.2 —2t=-2.2.2.2
= -8 = —16
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3.1 The Order of Operations

o A negative base to an Odd ,VOWGY is always ﬂ@@ﬂhV@
o A negative base to an even IVOWGr is always EOSHWG .
o A negative sign not contained in @rouplﬂ@ 9\/Mb0|5 with the base is not part of the

base, and will be evaluated a‘H%r the exponent.

Pre-Algebra Notes

-

Evaluate each of the expressions.

(=3)* + (—4)® = 81 + (—64)

(=3)>+ (=3)* = 3' = 94 (—27) — 81

=17 =—-18 —-81
=-99
Expressions Represented with Words
related to + related to — related to x related to =+
plus minus times divide
sum difference product quotient
addition subtraction multiplication division
more than less than twice, double, triple half of, third of
increased by decreased by of split evenly
Write each description as a numerical expression, then evaluate.
The quotient of 20 and 4. 25 less than 8.
@ _ 5 8 —25=—-17
4

Twice the difference of 13 and 9.

2(13—9)=2-4
=8

Half of the sum of 14 and 8.

1448 22
2 2
—11

7 subtracted from the square root of 16.

V16 —T7=4-7
-3

10 more than the product of 9 and 7.

9-7+10=063+10
=173

The sum of 14 and half of 8
14 + i =1444
=18
The square of the quantity 18 minus 7.

(18 — 7)* = 112
— 121

22
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Pre-Algebra Notes Unit 3: Algebraic Expressions

3.2 \Variables and Substitution

A Varlabk’/ is a quantity whose value we dOVﬁ’ kﬂOW \’/61’ or whose value can
Chﬂﬂgl@ . A variable is usually represented by a |61’f6i’ .

An 0&|@6bml0 GX'W@SSIOV\ is an expression which contains VarlabIGS as well as

numbers and operations.

If we know the values of the variables, we can SUbShhﬂ% the variables by replacing them
with their values. This turns an a@&bmm GXPrGSQOV\ into a numerical expression, which

can be 6V0|ua1’€/d . Always surround values with WF@I/\TV]@S@S when substituting.

-

Suppose that a =5, b = —7, and ¢ = 2. Evaluate each expression using these values.

2a + 3b = 2(5) + 3(—7) V2 —dac = \/(—T7)2 — 4(5)(2)
=10 —21 = /49 — 40
=—11 — 9
=3

-

Write each as an algebraic expression, where value of “a number” is represented by n.

Triple the sum of a number and 5. 10 less than the square of a number.
3(n +5) n* — 10

Evaluate each expression where the value of “a number” is 2. n = 2

3(n+5)=3(2)+5) n? —10 = (2)> - 10
=3(7) =4—-10
=21 =—06

Evaluate each expression where the value of “a number” is —8. n = —8
3(n+5)=3((—8)+5) n? —10 = (—8)* — 10
=3(-3) =64 —10
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3.2  Variables and Substitution

Pre-Algebra Notes

-

Penelope’s Perfect Pizza sells large pizzas for $6 each, and also charges $8 for delivery.
Choose a variable to represent the number of pizzas delivered to a customer.

Let p be the number of pizzas delvered fo a customer.

Write an expression representing the total cost to a customer.

The cost o a customer is 6p + 8.

Use your expression to find the cost to a customer who orders 4 pizzas.

p=14 — 6p+8="6(4) +8
— 24438
= $32

Parts of an Algebraic Expression

TGFVV\S are the parts of an expression separated by P|u9 and  MINUS symbols. A term
is often written as a ErOdUCT of a number and variables, sometimes with GXPOV\GNS

The GOGH:ICIBN of a term is the V\UVV\bGF which multiplies the Varlabl% in the
term. The Slgm of the coefficient is determined by the operation |96100r6 the term.

A OOVNS*OKV\JF T@FW\ is a term which doesn’t contain any variables.

-

List the terms of the expression 222 + 3zy — Ty? + = — 9y + 14.
The terms are 222 3zy, —7y% —9y and 14.

What are the coefficients of the terms?
The coefficient of z2 is
The coefficient of zy is

The coefficient of y is

What is the constant term?

The constant ferm is 14.

2 The coefficient of 3% is —7
3 The coefficient of z is 1

-9

24
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Pre-Algebra Notes Unit 3: Algebraic Expressions

3.3 Combining Like Terms

Two expressions are GQUIVQBN' if their values are ﬂﬂ@ SOME  as each other for any
values of their _ VAriobles

-

Complete the tables by evaluating the expressions.

x Tx 2x 7o+ 20 0 What do you notice?
3 | & 21 |
-1 -1 -1 -9 9

9 14 4 8 g What do you wonder?

5 % 0 45 45

T 3 3z + 8 11z What do you notice?
-2 b i -11

1 % I I

4 12 70 44 What do you wonder?

6 8 iz bb

x y 6 4y 6x 44y | 10zy What do you notice?
-2 | 3 -2 12 0 -0

1 5 b 20 2b b0

4 1 24 _4 20 40 What do you wonder?
6 7 bl 18 b4 490

le@ T@YW\S are two or more terms whose combinations of Varlabl% are 6QIU|VQ|6N .
Constant terms are also considered to be hk@ TﬁrW\S with each other.

Expressions with like terms can be 9|VV\,V|H:|6d by COW\IQWW\@ ||I<6 T@H’V\S into an
GQUIVOKIGV\T single term by adding the OOGWCWCICAGV\TS

-

Does 7Tz + 2z have like terms? Does 3x + 8 have like terms? Does 6x + 4y have like terms?

Only 7z + 22 has lke ferms, because botn terms have the variable .

v+ 2x = 9x
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3.3 Combining Like Terms Pre-Algebra Notes

-

If these are like terms, simplify them. If they are not, explain why.

6a + 10a = 16a Lke terms. Both have a.

45 — 9t Nof lie ferms. s and ¢ are not the some variable.
5y — 1242 = —7y? Like ferms. Both have 2.

—2n? + 5n Not like terms. n? and n are not equivalent.

—3+8=75 Like ferms. Constont terms are like with each other.

-

Simplify 4z + 5z — 8y + 6y + 7 — 3.

dr +dbxr —8y + 6y +7 -3 =9xr — 2y 4+ 4
—— ——

%/_/ )
ke terms e terms ke ferms

-

COMMUTATIVE PROPERTY OF ADDITION COMMUTATIVE PROPERTY OF MULTIPLICATION
Sums with SWQIVIVGd terms Products with SWQIV'VGd factors
are ﬁqua'@m' . are ﬁqua'@m' .
at+b=b+a ab = ba

Simplify each of the following expressions by combining like terms.

5s + 4t — 8s + 6t = Hs — 8s + 4t + 6t 4o — 152 — 9+ Tz =4 — 152+ 7z —9
= —3s+ 10¢ = 4 -9
9¢d — 2dc = 9ed — 2cd Tab — 6a + 3b + dba = 7ab + bab — 6a + 3b
= Ted = 12ab — 6a + 3b

322y + 2yx? + 9xy? = 3%y + 22%y + 9xy? Br + T2’ —x 422 = Tt 4 12* + 50 — lx
= 5%y + 9xy? =827 + 4x

26

© 2021 Shaun Carter v.

0.1




Pre-Algebra Notes Unit 3: Algebraic Expressions

3.4 The Distributive Property
g

Complete the table by evaluating the expressions. What do you notice?
x z+4 | 3(z+4) 3x 3x+12

-3 I 5 -4 5
1 b b 5 b What do you wonder?
5 1 21 b 2T

10 4 41 30 41

THE DISTRIBUTIVE PROPERTY
Multiplying a sum by a value is GQUIVOHGV\T b Te

to multiplying each term of the sum by that value before adding.

a(b+c) =ab+ ac

al| ab | +ac

The process of applying the distributive property is called dISTFIIOUhV\@ . The IQOX VV\GTV]Od

helps us to make sure that each term W\Sld@ the parentheses is multiplied by the value
OUTSld@ the parentheses.

-

Distribute each of the expressions.
5(z +9) = 5z + 45 -2y —7) = —2y+ 14 7(2n —3) = 14n — 21
x +9 Y -7 2n =3
5 bx | +45 -2 —-2y|+14 7| 1dn | — 21
tt+7)=1t>+Tt —3p(¢+5) = —3pg — 15p  2u(3u —5) = 6u* — 10u
t +7 q +5 3u )
t| ¢ + Tt —3p | — 3pq| — 15p 2u | 6u® |— 10u
—4(3a — 5b — 9) = —12a + 200 + 36 2z(x + 3y — 5) = 22° + 6y — 10x
3a —5b -9 x + 3y -5
—4| —12a | +20b | +36 2r | 222 +6zy | — 102
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3.5 Factoring Pre-Algebra Notes

3.5 Factoring

FOKGTOHV\@ is the opposite process of dISTHIOUJﬂV\@] . One way to do this is to find the
greafest common factor o GOF

The first factor to find is the @r&af{’ﬁf common ‘FaCfor of all the OOG‘F‘HOWJNS

-

Factor the following expressions.
™m—21="7n-23) 10z + 16 = 2(5z + 8) 15m — 50 = 5(3m — 10)
n -3 5r +38 dm  —10
7| ™ | =21 2| 10x | + 16 5| 15m | — 50
6a — 30 = 6(a — 5) 28z + 70 = 14(2z + 5) 105t + 45 = 15(7t + 3)
a -5 20 +5 Tt +3
6| 6a | —30 14| 28z | + 70 15| 105t | + 45

If all the TBYVV\S share any Var|ab|€5 in common, these are also factors of the GCF.

-

Factor the following expressions.
2?2+ 8z = x(x + 8) y?— 12y = y(y — 12) 2a% — 14a = 2a(a — 7)
x +8 Y —12 a -7
x| 22 |+ 8z y| 2 |12y 2a | 2a® |- l4a
8st + 4t = 4t(2s + 1) 1223 + 152% = 32 (4x +5)  4a®b — Tab = ab(4a — 7)
2s +1 4x +5 4a -7
41| 8st | +4t 322 | 1223 |+ 1527 ab | 4a®b | — Tab
28
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Pre-Algebra Notes

3.6 Algebraic Reasoning

Unit 3: Algebraic Expressions

Much of what we do in alglﬁbm is based on the following a@@bmm PFOPGHWGS

associative property

P (a+b)+c=a+ (b+c¢)

if we add three numbers,
we can do either addition first

associative property AN (T
of multiplication (CL b) c=a (b C>

if we multiply three numbers,
we can do either multiplication first

commutative property

hange the order of terms in
a+b=b+a we can change the

of addition T - addition

commutative property a-b=b-a we can change the order of factors in

of multiplication

multiplication

distributive

a(b+c) =ab+ ac
property

we can distribute and factor

Most of the time we don’t need to think about these properties to work algebraically. Sometimes,

however, we need to EFOV@ our work by JUShWC\I/IV\@ our reasoning, using the properties.

We can also use Op@FOd’IOV\S as reasons for our calculations.

-

3(z —4) + 252 + 7) = 3(x) + 3(—4) + 2(5z) + 2(7)

=3z + (—12) 4+ 10z + 14
=3z + 10z + (—12) + 14
=(B3+10)-z+(—12)+ 14
=(3410) -z + (—12 + 14)

=132+ 2

Justify the following simplification, giving a reason for each step.

= 3(z) +3(—4) + (2-5)z + 2(7) associative property of multiplication

distributive. property

multiplication

commutative property of addition
distributive. property

associative property of addition

addition

© 2021 Shaun Carter v. 0.1
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3.6  Algebraic Reasoning Pre-Algebra Notes
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Pre-Algebra Notes Unit 4: Equations and Inequalities

4.1 Solving Equations

An GQUOﬂ'IOV\ is a mathematical statement which says that two 6XPF6§§IOV\5 are GQUOH .

If the equation contains a VOKHQH@ the value of that Varlab|€/ which makes the equation
WU@ (makes the two sides GQ]UQI ) is called a 50|Uh0|ﬂ .

-

Consider the equation :c5+ 0 = -3.
Show that x = —7 is a solution. Show that x = 8 is not a solution.
3(=7)+6 —21+6 3(8)+6724+6
5 5 5 5
—15 B 30
- _3 —6
x=—715 a solufion. r =238 15 not a solution.

§O|VIV\QI an equation means to ﬁﬂd a 50|Uh0ﬂ for it.

Solving Method 1: Backtracking

The IQQOHTQCI(W\@ method identifies the OP@F&\ﬂOV\S applied to the variable, then uses
INVerse, operofions  to work back to the  SOUTION .

-

Solve each equation using the backtracking diagram.
r+11="7 6y = 18
+11 r+11=7 6 6y = 18
z x4+ 11 , Y 6y .
_ _ r=—4 _ _ y=3
—4 <
1 7 3 " 18
—5(t—8) =30
—5(t —8) =30
-8 (=5 o -
t s 12 —5(t - 8) fm8=-0
2 - —6 30
+8 +(=5)

© 2021 Shaun Carter v. 0.1 31



4.1 Solving Equations

Pre-Algebra Notes

Example (continued)

FH1l=5 n
+4 n +11 7 11 4 T1=9
" 1 1 n_ s
= = = 4
—24 1 —6 =T 5 n=—24
3z —9
: — =2 .
z < 3z Y J 309 el 3r —9 =12
= = = = 3x =21
7 21 12 6 T =
=3 +9 X2
The Properties of Equality
addition property of equality a=>bifand onlyifa+c=b+c
subtraction property of equality a="bifand only ifa —c=b—c¢
multiplication property of equality a=bifandonlyifa-c=b-c (if ¢ #£0)
division property of equality a = b if and only if ¢ = ZE’ (if ¢ #0)
Solving Method 2: Balancing Each Side

We can imagine an equation as a 900&|€ whose two sides perfectly balalﬂ% . The scale
remains |90\|a|/106d as long as we always do the SOMe 1’0 IOOW] Sldﬁg

-

Use the balance scales to illustrate each equation as you solve them.
r+5=12
(1] (1] (1] [
r+5=12 <z 1 oo oo
r+5-5=12-5 ' Y '
r=7 — —
dz =20
4r = 20 [
o0 - _ Qujufninjnl
= 1 ]
i M
T =95 — B—
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Pre-Algebra Notes

Unit 4: Equations and Inequalities

Example (continued)

oz +9 =24
S5+ 9 =24
Sor+9—-9=24-9 (1] (1] [} [ [0
Sr =15
1 [0 0] nfnfnjnin
o Y Lz onl LHEomor
) ) I ]
r=3 M
—— —
Solve each equation.
n—17=-3 b -3t = -39
7=
n—17= -3 , —3t = -39
n—17+17=—3+17 7 =9 3t g
=14 b.7=9.7 3
b=63 t=13
2u—9=15 r+15 _, 2(y+5) —7=27
YR
2u—9 =15 s 2y+5)—T7=27
2u—9+9=15+9 B Ay +5)—T+T=2T+7
2u = 24 Tiocd=34 2(y +5) = 34
2711, _ % X + ].5 - 12 2(y+5) 34
2 2 2yto) _ 34
r+15-15=12-15 2 ’
u=12 z+ ; y+5=17
T =—
y+o—->5=17-5
y=12
Jessica is a member of a gym that charges $45 for membership, and an extra $6 for each visit.
Jessica has paid $87 in total to the gym. How many visits has Jessica made to the gym?
Choose and define the variable. Solve the equation.
Let v be the number of visifs Jessica made A5+ 60 — 45 — 87 — 45
to the gym
6v = 42
Write the problem as an equation. 6v _ 42
6 6
v="7
45 4 6v = 87
Jessica made T visits 1o the gym.
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4.2 Equations with Simplifying Pre-Algebra Notes

4,2 Equations with Simplifying
-l

Use the scale to illustrate 3z + 5 + 2z + 7 = 27, and solve it.
3r+5+2x+7=27
54 12 — 27
- - [ ] O] o] A1 A1 [A]
Sr+12—12 =27 —12 (][] (a1 (@ [ [T [
- -
bz =15 e JOommm
5z _ 15 I I
=3 — —
Solve 6t — 9 — 8t 4+ 21 = 2. Solve 7 — 8n + b5n + 12n = 65 + 32.
6t —9—8t+21 =2 7—8n+5n+12n =65+ 32
—2t+12=2 In+7=97
—2t+12-12=2-12 MN+7-7=97-17
—2t = —10 9n =90
2t _ 10 9n _ 90
—2 —2 9 9
t=25 n =10
Use the scale to illustrate 7x + 2 = 4x + 8, and solve it.
Tr+2=4xr+8
Tv —4dr+2=4x —4x + 8
3r+2=38
S,
T+2-2=8- = = nn i
3r = I ]
3z _ 6 M
3003 — —
r=2
Solve ba = 56 — 2a. Solve 17 — b = 35 + 2b.
5a = 56 — 2a 17—b=35+2b
5a + 2a = 56 — 2a + 2a 17—b0+b=35+20+0
Ta = 56 17 =35+ 3D
77'1:% 17—-35=35—-35+3b
a=28 —18 =3b
—18 _ 3b
3 3
b= —6
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Pre-Algebra Notes Unit 4: Equations and Inequalities

Use the scale to illustrate 2(3z + 2) = = + 9, and solve it.
2Bz +2)=z+9
6r+4=2+9
6br—x+4=ao—-—2+9
Sxr+4=9
.
brt+d—4=9-4 0 = L mmm.
oT = [ I
S _ 5 M
5 5 — —
r=1
Solve 9k 4+ 16 — 6(k + 8) = 10. Solve 2(y — 5) + 3(4y + 7) = —17.
9k + 16 — 6(k +8) = 10 2(y —5)+ 34y +7) =—17
9k + 16 — 6k — 48 = 10 2y — 10+ 12y + 21 = —17
3k —32=10 14y + 11 = —17
3k —32+32=10+ 32 4y +11-11=-17—-11
3k =42 14y = —28
sk _ 42 4y _ 28
3 3 14 14
k=14 y=—2
Solve 3 (w+2) =2 (w —5). Solve 7(z —9) = —5(z + 3).
3(w+2) =2(w—5) 7(z —9) = —5(z + 3)
3w+ 6 =2w—10 72 —63=—-5z—15
3w —2w+6 = 2w — 2w — 10 T2+ 52— 63 = =52+ 5z —15
w+6=—10 122 — 63 = —15
w+6—-6=—-10—-06 122 =63 +63 = —15+ 63
w=—16 122 = 48
12z 48
12 12
z=4

1. If there are any parentheses, dlémbujfﬁ them.

2. If the variable is on both sides, remove the term from one side by add"ﬂ@ or SUbemGﬂV\@

3. If the variable is repeated on one side, simplify by COVV\IOWNIV\@] ||I<6 TGYVV\S

4. Finish solving as using IV\V@FSG O'V{’JmﬂOIﬂS
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4.3 Equations with Fractions Pre-Algebra Notes

-

Jayden starts jogging at a speed of 2 meters per second. Hailey waits 90 seconds, then starts
jogging at a speed of 2.5 meters per second. How long will it take for Hailey to pass Jayden?

Choose and define the variable. Solve the equation.

Let ¢ be the number of seconds since Hailey

A 2.5t = 2(t + 90
started running 5t = 2(t + 90)

2.5t = 2t 4 180

Write the problem as an equation. 2.5t — 2t = 2t — 2t + 180
Jayen's distance = 2(¢ + 90) 0.5t = 180
Halley's distance = 2.5¢ Uot 180
0.5 0.5
= 360

2.5t = 2(t + 90)
Hailey will pass Jayden affer & minutes.

4.3 Equations with Fractions

Approach 1: Solve while keeping fractions

When solving equations with fm()ﬂOV\S , we can still 5|VV\E||‘Fy them and use
INvVerst O'VGVOﬁ'IOIﬂS to solve them as we would for equations with integers only.

-

2a 5 _ 4 2411 | 5t _ 16
Solve 3 tg=3 Solve === + 3 = 5
3, 5_4 1,11 5, _ 16
301t 6 =3 ot + T Hst=73
2 .5 _5_4_5 1.,5_4.5
at5-6=3 & 5 ts=3ts
2 _8_ 5 _ 9
G=19%"% =3
3 9, , 11 _ 16
6 st+ 3 5
1 9, 1l _ 11 _ 16 _ 11
2 st 3 1 5 1
3.2 _ 3.1 _ 64 _ 55
2 30 =73 =20 7 20
_ 3 9, _ 9
a =7 st = 20
8.9, _ 8. 0
9 8V =9 20
_ s
t=13
_2
=53
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Pre-Algebra Notes Unit 4: Equations and Inequalities

Approach 2: Eliminate denominators first

-

For each list of fractions, find the lowest common denominator.

135 217 511
274’8 3’5710 476712

LD =38 LCD = 30 LD =12
Multiply each fraction by the lowest common denominator, and simplify.
%-8:4 %-30:2-10:20 3-12:5-3
%-8:3-2:6 %-30:6 é-l?z

5.Q 7 _ _ 11 _
3:8=5 15-30="7-3=21 5o 12=11
What do you notice? What do you wonder?

15

The denominator of a fraction can be eliminated by MUHWP'\/W\@ the fraction by a VV\UH'|E|6

of the denominator. The L[/D is a multiple of all the denominators in a set of fractions. This
means we can eliminate all denominators in an equation by MU|ﬂP|ylﬂ@ IOOﬂ/] Sldﬁg by

the L[/D of all the fractions in the equation.

-

Eliminate the denominators first before solving the equations.

Which of the two approaches did you prefer? Why?

Solve%a+%:§. Solve#+%:%,
6-2a+6-2=6-3 40 - 220 440 2 =40 - 2
da+5=38 10(2t 4+ 11) +5-5t =8-16
44+5—-5=8-5 20t + 110 + 25t = 64
4a =3 45t + 110 = 128
fa — 3 45¢ + 110 — 110 = 128 — 110
| a5t _ 18
45 45
t=2

© 2021 Shaun Carter v. 0.1
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4.4  Number of Solutions

4.4 Number of Solutions

Pre-Algebra Notes

A 90|Uh0ﬂ to an equation is a value for the Varlab|6 which makes the equation JWU@ .
Many equations have 6)(00“\/ one 50|Uh0|ﬂ , but this is not always the case.

-

LHS RHS Solution?
z | 3z+5 | 3247 | LHS = RHS
-2 -| l no
1 8 0 no
4 1 1 no
9 51 %4 no

LHS RHS Solution?
z | 2(z—3)| 226 | LHS = RHS
—2 -0 -0 yes
1 -4 -4 yes
4 2 2 yes
9 2 2 \es

Use the table analyze the equation 3z +5 =3z + 7.

What do you notice?

What do you wonder?

Use the table analyze the equation 2(z — 3) = 2z — 6.

What do you notice?

What do you wonder?

If the two sides of an equation differ by a COV\STQN , then no V\UW\b@F

is a solution.

If the two sides of an equation are GQUIVQBN , then GVGF\/ I/\UVV\bGF is a solution.

38

variable term

NUMBER OF SOLUTIONS
for linear equations with both sides distributed and simplified

constant term

type of solution

same coefficient

different constants

no
solution

same coefficient

same constant

infinifely many
solufions

different coefficients

N/A

one (Unique)
solution
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Unit 4: Equations and Inequalities

Pre-Algebra Notes

Determine the number of solutions each equation has. Justify your answers.

32 +4) — 2+ 8 =4(x +5)
The equation has infinifely many solufions because it has
the same = coefficlent and the same constant ferm on

6z + 12 — 220 + 8 =4z + 20

4z + 20 = 4z + 20 |
each side.
dr+3—-2(zx—1)=5x+38
dx+3—2r+2=>5x+38 The equation has one solution because it has different «
2% +5=5r+8 coefficients on each cide.
=1
2bx —3) +4x =72z — 1)
10z — 6 +4z =140 — 7 The equation has no solutions because it has the same
z coefficlent but different constant terms on each side.

14 — 6 =142 — 7

4.5 Linear Inequalities
An W\@QUQ'H\/ is a statement similar to an GQ]uaﬂOIﬂ , but doesn’t use GQUOHS .
) ¢ O
 is less than (not equal to) T <a ;
a
O >
x is greater than (not equal to) a T >a ;
a
¢ ®
x is less than or equal to r<a ;
a
. ® >
x is greater than or equal to @ T >a ;
a
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4.5 Linear Inequalities Pre-Algebra Notes

-

Write each description as an inequality, and plot it on the number line.

z is below 3. <3 z is at least -7. x> =7
< O O >
0 3 —7 0

-

Use the tables analyze the inequalities 2 — 7 > 9 and —3t + 5 > —1. Then plot the solution
on the number line.

z | 27 22 — 7> 10 t | =3t4+5| 345> -1
5 3 o ~1 8 yes
8 9 no (boundary) 1 2 yes
10 5 Ves 2 - ves (boundary)
12 31 \es 5 -0 no
o0— ¢ ®
0 ; 0

What do you notice?

What do you wonder?

Solve the inequalities algebraically.

20 —7>9 —3z+5> -1
20 —T7T+T7>9+7 —3r+5—-5>-1-5
2x > 16 —3x > —6
20 16 —3x —6
2 2 -3 — =3
r>8 r <2
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Pre-Algebra Notes Unit 4: Equations and Inequalities

When solving inequalities, apply the same operation to both sides .

To add or subtract ‘ To multiply or divide a positive ‘ To multiply or divide a negative

keep the inequality ‘

keep the inequality

‘ reverse the inequalty

-

Solve each inequality, and use a number line to represent the solution set.

3y — 5 > 10. —Su+12 < —4.
3y —5>10 —8u + 12 <20
3y—5+5>10+5 Su+12-12<20— 12
3y > 15 —8u < 8
B 15 Su 8
3 3 -8 T -8
y>0 u>—1
o— o S
0 5 10

-

on vacation?

Choose and define the variable.
Let = be the number of weeks passed

Ben can afford his vacation after 29 or more

Ben can save $180 each week, but he currently owes the bank $630. He can afford to go on
vacation once he has more than $4500 saved in his bank account. When can Ben afford to go

Solve the inequality.
180z — 630 > 4500
180z — 630 4 630 > 4500 + 630
180z > 5130

Write the problem as an inequality. 1802 5130
180z — 630 > 4500 180 ~ 180
x > 28.5

Weeks,

© 2021 Shaun Carter v. 0.1
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4.5 Linear Inequalities Pre-Algebra Notes
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Pre-Algebra Notes Unit 5: The Pythagorean Theorem

5.1 The Pythagorean Theorem

A _1gnt angle s an angle which measures  90° .

A _Tignt friongle s a triangte with iGNt angle 5 %%
The IOHQGST side of a right triangle is called the

NYPOTRINUSE, . The other two sides are called the €4S . _'K y
Notice that the |€@S are 0&(1]0&06!/\1’ to the right angle rignt ange

(they touch it), while the lﬂ\/?OT@V\UQ@ is not.

THE PYTHAGOREAN THEOREM

Let @, b and c be the lengths of the sides of a triangle, where c is the longest side.

The triangle is a H@Vﬂ' Tﬂﬁlﬂ@l@ if and only if

a’ + b* = ¢*

This means that in a right triangle a and b are the lengths of the |6£l5 , and c is the length of

the V]\,/POfGV\USG . It’s always a good idea to |ab6| the sides a, b and ¢ when working a
right triangle problem.

-

Determine if the following triangles are right triangles.
C 21 cm 1 b
a
15 cm 15 em o 7
26in  (, b C )
a2 + b2 = 10% + 24° a* +b* = 15% + 15
— 100 + 576 = 225 + 225 a’ +b* =7+ 117
= 676 = 450 =49+ 121
¢? = 267 ¢ =217 =170
— 676 = 441 ¢ =13
a’+ b =c? a’ + b # ¢ = 169
2 | 12 2
L . _ a“+b"#c
This is a right friange. This is NOT a right triangle. o | |
This is NOT a right triangle.
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5.2  Lengths in Right Triangles Pre-Algebra Notes

5.2 Lengths in Right Triangles

If we know that a triangle is a H@Vﬂ' 1'”0]/\@'6 , and we know the lengths of hNO Sldﬁg ,
we can find the length of the Oﬂf\ﬁr Sldﬁ using the P\/ﬂﬂO@OF@alﬂ JFV\GOVGVV\ .

Don’t forget that C s always assigned to the length of the |/]\’/'VOJF6V\U% ,and that (4
and b are assigned to the l@glg . Always check that the V\\,/,VOTGV\USG works out to

be the |OV\2|691' side.

Find the length x in each triangle.

112 mm b
b
8 m 5 m L
0
T
144 mm
A =a*+ b a* + b = o (
22 — 52 4 2 48% + 2% = 57 a’+ b =
— 95 + 64 x? = 57 — 482 2?4+ 1127 = 1447
— 89 = 3249 — 2304 r? = 144° — 112°
v — /39 =945 = 20736 — 12544
—9.43 M T = V945 = 8192
=30.7 Wi z = /8192
=90.5 M

A ship sails 100 miles north from its dock, then turns east and sails 150 miles. How far is the
ship from the dock?

b = b0 mies Sy
N L c“=a"+b
%E z? = 100% + 150°
- = 10000 + 22500
o .7 —
- = X = 32500
s| . x = /32500

= 180.28 mi
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Pre-Algebra Notes Unit 5: The Pythagorean Theorem

5.3 Multi-Step Right Triangle Problems

-

Find the length x.

4 in y? +10% = 13.5 22 = 42 4 o2
a y? = 13.5% — 10? =16 + 82.25
135 i = 182.25 — 100 = 98.25
z ) — 82.25 v = \/98.25
y = V82.25 —9.91 in
L] —=9.07 in
10 in

-

Find the perimeter of the trapezoid.

5 cm 2 = 8%+ 112
=64+ 121
=185
8 cm xr = \/ﬁ
= 13.60 tm
P=164+8+5+13.60
16 in = 42.60 cm
Find the length of the diagonal d.
: r? =42 422 d? = 2* 4+ 1.52
1.5 ft =16+4 =20+ 2.25
R _d_______________, =20 = 22.25
'_': _______ X 2 ft z =120 d=22.25
41t — 447 # =471 ff

© 2021 Shaun Carter v. 0.1
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5.4 Distances on the Coordinate Plane

5.4 Distances on the Coordinate Plane

Coordinate Plane Review

Pre-Algebra Notes

The COOFdImT@ Plaﬂﬁ represents the values of two VWIO&IOR’JS with a EON . Its
hOHZOVﬂUI position is value of I , and its V@Fﬂwl position is the value U .

An Ordﬁmd WIY is writtenas (X » Y ) . It too represents the values of the Varlablﬁg
z and y, in that order, and the GOOFdlI/\Oﬁ'@S of a point on the plane.

The X—0XIS s the horizontal line where 1[ = 0 .
The y"aXB is the vertical line where T — O .

The Orlglllﬂ is where the axes intersect, at the point | OJ 0 ) .

The quadmN’S are the four regions separated by the axes.

Quadront Quadrant
I

II

y—0XIS

[}

or]@m - 2-0XS

Quadrant Quadrant

III v
1Y
a) Write down the coordinates of A, B and C. 6 $(2 5
A:(4,3) B:(-3,-4) C:(-53) > *
N A
® 3 °
b) What variable values does D represent? PRSP
D:x=4y=2 S 1
R
6 b -4 -8 -2 -1, 1 4
c) Plot and label the points (—4,1), (4,—3) and i
(—3,—5). -2 ‘D
d) Plot and label the point representing = 2 and B j (1, —B)
y = 6. :
—3, —5) 6

Calculating Distances

-

to find?

used fo directly measure their distance.

Distance between A and C is 4 Distance between A and D is b.

Why are these distances simpler to find than the others?
The points lay on the same horizonfal or vertical ine, which means the coordinate grid can be

Consider the distances between A, B, C and D above. What are the two simplest distances

46
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Pre-Algebra Notes Unit 5: The Pythagorean Theorem

The dleOW\O@ between two points is the same as the

Iﬁﬂgl of a line segment between them. We can form a
H@I/H’ 1T|Q|ﬂ@|6 with the distance as the V]\’/,VOTGV\USG
and horizontal and vertical line segments as |€/g|§ .

The lengths of these |6g|9 represent the C/Iﬂﬂﬂ@@g in x

and y between the two points. The Greek letter d@Ha , A can
be used to mean the Chﬁﬂ@@ N a variable.

Az = thonge In x Ay = thange In y

= T2 — T1 =Y — U

THE PYTHAGOREAN THEOREM for the distance between points d

d* = (Az)* + (Ay)’

-

Find the distance between (2,3) and (5, —4). 5 4Y
i‘ (4,3) Al
d* = (Az)? + (Ay)? 2
( f) ( 2y) : \ 1Ay
=(3)"+(=7) \\ i
=9+ 49 d = /58 T X 4
i = 58 = T.62 3 i\
Ay = -7 4
; (5,14
Find the distance between (1, —4) and (7, —2). 5 4Y
4> = (Az)? + (Ay)? 5
. 7 8
= (6)" +(2)° ls =
L | ,
- 36 + 4 d = V 40 ';:’ |~ L\\y
A =0 — 40 — 6.32 A La A
Ay =2 6
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Pre-Algebra Notes
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Pre-Algebra Notes Unit 6: Introduction to Functions

6.1 Function Rules and Tables

A i’6|0d'|OIﬂ is a collection of ordered pairs which represents a relationship between two

variobles

A fUV\CﬂOV\ is a relation where the value of the |V\d€?€lﬂd€lfﬂ' Vﬁrldb'@ , usually z,
determines the value of the d@?@lﬂd@lﬂf Vdﬂﬂbl@ , usually y. Each IV\EUH’ (x value) in
a function produces exactly one OUT]Z UT (y value).

Two ways to represent functions are a@ﬁbmw FU|6§ and TO&IQI@S

-

Write in the output for the following function machines.

:E:G\ x:4\ J;:—3\

y = 42 y=—b y=—1
1'2—5\ {L‘:—Q\ 13:121\
y = a? L y=3" L y =z L
Y Y Y
y =25 y=3 y=11

For the function with the rule y = 2x 4+ 5, determine the output for each input.

r=3 r=—6 x=175
y=2(3)+5 y=2(—6)+5 y=2(75)+5
=6+5 =—-124+5 =15+5
=11 = -7 =20

For the function with the rule y = 22 — 9, determine the output for each input.

y=(1)*-9 y=(-3)°"-9 y=(45)"-9
—1-9 —9-9 =20.25 - 9
=8 —0 —11.25
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6.1  Function Rules and Tables

-

Pre-Algebra Notes

Complete the table for the function y = 4x — 11.

input x‘—3‘—2‘—1‘0‘1‘2‘3‘4‘

output y ‘ —23 ‘ —19 ‘ —1

5

5
41‘*7\*3\1‘5\9

Complete the table for the function y = —3z + 5.

input x‘—6‘—4‘—3‘0‘

output y‘ 23 ‘ 17 ‘ 14 ‘

Complete the table for the function y = 3.

5

input x‘ —4 ‘ -3 ‘ -2 ‘ -1

output ¥y ‘ —64 ‘ 27 ‘ -8 ‘ —1

50
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Pre-Algebra Notes Unit 6: Introduction to Functions

6.2 Finding Linear Rules from Tables

inear  function LINEAR FUNCTION GENERAL FORM

A is a function whose output

results from VV\UH'IIV|\/IV\@ the input by a constant and
addﬂﬂgl another constant. All |lﬂ6ar ‘FUV\C“OV\S
can be written in the same glﬁlﬂﬁml form . where 172 and b are constant,

-

y=mx+b

Find the constants m and b for these linear functions.

y=-3x+7 y=%-9 y =9z
m=-3,b="17 m=1,b=-9 m=9,b=0
y=13-"Tz y=—4(x —5) y:%
m=—7,b=13 m = —4,b =20 m = % b= %

The mf@ O‘F Chaﬂgﬁ between two points of a function is the mﬂO of the Chﬂﬂ@@
in the OUfEUT and the GV\&V\Q[@ in the IHEUT .

thange In y Ay

rate of change = Jhange N o~ B

-

Complete the table for each function. Then find the rate of change between each pair of points.

input output y=dxr—2 input output Yy = —%x +5
i Ar =1 i Az =3
2y, Ay=d +3 ii) o Ay=-2
LTy, Ay 4 (0P Yy, Ay -2
+1 i +4 Ar :41 +3 T) _y Az - 732
+1 T +4 +3 (— . ) —2 I

What do you notice? What do you wonder?
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6.2  Finding Linear Rules from Tables Pre-Algebra Notes

THE RATE OF CHANGE OF A LINEAR FUNCTION

Linear functions are functions witha  CONStant rafe of Clﬂaﬂ@@ ,
which is the _ COBTTICIENt OF == inthe general form,

Ay
m = — or Ay =m-Azx
Ax
Find a rule for the linear function described in each table.
input output Az =1oand Ay =5 When 2 =0, y=1.
il Ay y=mx+b
7 = Az
H )+ - 7=5(0)+0b
1 (———) +5 =1 7T=0+D
17 b=17
L e e B -5 =
S0, y=>5x+7
input output Ax = 6 alﬂd Ay =—12 Wh@ﬂ r = 5, Yy = —13.
S Ay y=mx+b
4 5 m = E
+3 7171) 6 _'1/2 —13=-2(5)+b
L= b=-3
+4 —7—13) -8 -2 =
S0, y=—2x—3
input output Az =8 and Ay =6 When z =0, y = 8.
i Ay y=mx+0b
0| 8 " Ar 3
AR Aa 8= 2(0)+ b
+4L17 +3 :é 8:0+Z)
12 7
+12 (————) +9 —3 b=38
2% S0, y=13u+8
LY =5

To find a rule from linear table:

Step 1. Use the table to calculate the Fafﬁ O’F Chdﬂ@@ . Thisis 11, .

Step 2. Using m and the values for « and y from one point, SO|V6 for b .

Step 3. Use m and b to WHT@ dOWV\ ﬂﬂ@ FU|6
Step 4. Check that the rule is JWU@ for the values in the table.
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Pre-Algebra Notes

6.3 Plotting Function Graphs

An Ordﬁrﬁd er , written as (L, ] ) has two equivalent meanings:

e The values of the two Varlabl% , x and y, in that order.
e The Goordllﬂaf% of a point on the coordinate plane.

Unit 6: Introduction to Functions

A ‘FUV\C‘hOV\ describes a relationship between values of x and values of y. This means we can

represent a fUV\OﬂOV\ by plotting a QWEV\ on the coordinate plane.

-

Complete the table for the function y = 2x + 4.

T

—3‘—2 —1‘0 1‘2‘3

y‘—Q‘()‘2‘4‘6‘8‘1()

(_37 _2)7 (_27 0)7 (_17 2)7 (07 4)7 (17 6)7
(2,8), (3, 10)

Write the entries from the table as a list of ordered pairs.

oo

x® © D

B gt o

I \‘\

£ ‘m
-4 B S -l ’
Plot a graph of the function on the coordinate plane. 2
/\y
x 4
Complete the table for the function y = — + 1.
4 ) S
a2l o|2] 4] be
_—— x
y‘()‘()5 1‘15‘2‘25 *_‘4/_2 ?
2
Plot a graph of the function on the coordinate plane.
A function of the form y = ma + b is called a linear function
because its graph is a SWQ@N' line .
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-

Complete the tables and find the rules for the functions shown in the graphs.

-4 |y Ar =2 Ay=—1
3 o 4| 5 mo By L
~ 22—t T A 2
\4\\ +2 77)_ -1 When =0, y=3.
) \,\ +2 77)_*1 y=mx+b
A ~, 2 3=—1(0)+b
? b=3
5 4 B -2 -l | 4 57
) y=-30+3
e
: +3( D0y, m= v 2
:’ 0 | —4 Ax 3
-2 2 4 //6 r 13 Tj +2 When = = 0, Y= —4,
dé +3 (——) +2 _
-2 / 6 | o y Zm+b
7 —4=2(0)+b
}/ —4=0+b
/// b=—4
6
y=32r—4
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Pre-Algebra Notes Unit 6: Introduction to Functions

6.4 ldentifying Linear and Nonlinear Functions

A I/\Olﬂhmar fuﬂ(‘fﬂOIﬂ is a function which is not a |l|ﬂ6&r ‘FUV\CJ‘hOV\ .
LINEAR FUNCTIONS vs. NONLINEAR FUNCTIONS

linear functions nonlinear functions
rule con be written as y = ma + b con't be writfen as y = ma + b
table constant rafe of change changing rate of change
plot straight line not a straight line
Does the rule y = —%(a: + 4) + 11 represent a linear function?
y=—3(z+4)+11 The rue can be written In the form
3, 641l y = ma + b, Which means that it represents a
: inear function.
=—5x+5

Complete the table for the function above. Does this show a linear function?

x|y m = L The toble has the some rafe of change

Az . . .
IRt m, — =6 — 3 befween each pair of poinfs, which means that
+4 (———) 6 43 i represents a linear function,
5 ) my = 5 = —35
+2 (—1—) -3 2 .
(212 T T T
-7
,4\ | N Plot the function above on the coordinate plane.
\. 10 Does this show a linear function?
ANL The plot forms a ctraignt line, wiich means fat it
\o represents a linear funchon.
1\
2
AN &
4] -2 1 [ 6 | 8 |10
FHH
K
\ N\
6
| N

© 2021 Shaun Carter v. 0.1 55



6.4  ldentifying Linear and Nonlinear Functions Pre-Algebra Notes

-

Does the rule y = 22 represent a linear function?

There is no equivalent 1o y = 22 that can be writfen using y = ma + b because there is a
power of 2 on the = This is a nonlinear function.

Complete the table for the function above. Does this show a linear function?

z |y m = Y The rafe of change is not the some between
FYE my = =% — _5 each pair of points, which means that the table
+1 (————) -5 L . represents a nonlinear function.
(= |4 )- 4 mo Tl E—
— 1 -1 _ _
+1 (——) -1 s K !
0 1
+1 (—t—) +1 17 ! !
1 1 3
+1 —T) +3 ms =1 =3
_ 5 _
R s e R me =1 =95
Y Plot the function above on the coordinate plane.
¢ 10 1+ 1 . . .
™ Does this show a linear function?
) The points on the plot do not form a straight line, winich
\ | [ / means ot it represents a nonlinear function.
J(;? z
-5 -4 B -2 —}1 l 2 4 ’
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Pre-Algebra Notes

7.1 Intercepts

Unit 7: Understanding Linear Functions

In a graph, an Wﬁ%ﬂ)@?f is a point where a function CrossesS  an aXB

An intercept on the x-axis is an X‘WTI?/H‘J@IV* , and on the y-axis is a \/—W@FO@PT .

State the intercepts of the graph. N
x-infercept is (6,0) o | Xcinfercept
V-infercept is (0, —2) _ .,
-B - __]1 ” i
—
L /‘f‘(\ : I
3 =y=ntertept
2z
Complete the table and plot for y = % +4. 104Y
x‘—5‘ 0 ‘ 5 ‘10‘15
N
RNDOE e
~L
~
State the intercepts of the graph. R K4
x-infercept is (10,0) T3 ; 0P 151+
. . ™~
y-intercept is (0, 4) o
-5
[
What do you notice? What do you wonder?
x-intercepts occur when 1/ — 0 . y-intercepts occur when U — 0 .
Find the intercepts of the graph of y = %Jt + 8.
x-infercept: y =0 y-infercept: =0 x-infercept of (—12,0)
20 +8=0 y=2(0) +8 y-infercept af (0, 8)
2r=-8 =0+38
r=—12
57
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7.2 Slope Pre-Algebra Notes

7.2 Slope

The 9'026 of a line is a measure of its dW@C:hOV\ and ST%PV\@SS . Slope is calculated
asthe FONO  of the  VENTICOl diStONCe 1o e _NOrizontal distance  between two

EO|N§ on the line.

The SLOPE of the graph of a LINEAR FUNCTION is identical fo the function's (076 Of ClNange .

_ Ay
Az

m or Ay=m-Ax

sloping up Sloping down horizortol vertical

SN

m >0 m < 0 m =0 m 15
posifive negotive undefined

-

Calculate the slope of the line.
The line goes | unit up for every 2 unifs right.
Ay =1 ond Az = 3.
Ay 2
m="2->_1 S

T Az 6 3

Y

S

N W

[ur

«.
%0
¥ S

W
b Yo =

S

Describe the direction of a line with slope m = 2

3-

The line goes b unifs up for every 2 units right. - /

= N

Describe the direction of a line with slope m = —%. Vil

The line goes 2 unifs down for every 3 units right. / ™

I
I
[V ]

N

Draw an example of each slope on the grid provided.
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Pre-Algebra Notes Unit 7: Understanding Linear Functions

-

/\y
Plot the line which passes through the point (5, 6)
with slope 2. 6 % )/
|
What are the intercepts of this line? | 1
x-intercept is (2,0), y-intercept is (—4,0) 12
The point (9, k) is also on the line. What is k7 TS I 5
From (5,6) 1o (9,k), Ax =4 -2
Ay=m-Ar=2-4=28 _‘4]/
|
E=6+8=14 !
/
v
- v
What is the slope of the graph of y = —%x + 27
6
1
m=—3 |
% 2
What is the y-intercept? Plot it on the coordinate plane. -
1 N X
= —z 2=2 >
Y . 5(0) A+ 4 -2 2146 T79~10
y-infercept is (0,2) -2
4
Plot a graph of the function by drawing a line from the !
. . -6
y-intercept with the correct slope. |
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7.3  Slope-Intercept Form Pre-Algebra Notes

7.3  Slope-Intercept Form

We have already learned that:

e The 9|OE6 of a graph is the same as the mf@ O‘F (‘Jlﬂﬂﬂ@@ of the function.
e The \’/—W\TGFGGIVT is the point where the function’s input is 1T — 0 .

e The X‘IN@H‘J@P* is the point where the function’s output is 1 = 0 .

SLOPE-INTERCEPT FORM
is the general form of a linear function 1/ — Tx + b,

because 1 is the SIOEG of the graph
and (0, 0) is the \l/—iVﬂ'ﬁr06'Vf of the graph.

A 9[(6’(0]/] is a type of graph which only shows the most important information of a function,
such as Wﬂ?/ﬂ‘;@?*g A 9'(61’0'/\ must be V\@Oﬁ’ using a Hﬂ@r for straight lines.

-

Find the intercepts and the slope, then sketch the graph, of the function y = —4x + 8.

z-intercept: (2,0) Solve mz + b = 0: le
—4r+8=0 8

y-intercept: (0, 8) 4y +8—-8=0-—8
because b= 8 - s

. y=—4x +8
Slope: m = —4 ;41 _ ;8

—4 —4
T =2 z,
2\

Find the intercepts and the slope, then sketch the graph, of the function y = 2x — 6.

z-intercept: (3,0) Solve mx + b = 0: 1
20 —6=20 Ly
y-intercept: (0, —06) 2% —6+6=0+6
because b = —6 )
20 =6
Slope: m = 2 2711 _ 9
2 2
r =3 \?
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-

Find the rule for the function in the sketch.
A2Y

-9
m = 2
™ e
— 1
b=9
§ 3
1%' y=-—3r+9
Find the rule for the function in the sketch, and find the location of the unlabeled z-intercept.
/\y l
%x =—1
, 3-sx=3(-1)
m=gy r= -3
-1
— 3 : .
] x-infercept is (—3,0)
y= %.r +1

Melanie has a savings account she is using to save up to buy a computer for $850. Her savings
balance since the start of the year is shown in the graph.

s ($) What does the independent variable represent?

t 16 the fime passed since the start of the year, in weeks.
580 - - - ----------
What does the dependent variable represent?

s Is e baance of the savings account, in dollars.
What does the marked point represent?
t (weeks) $980 wos coved affer 10 weeks.

s
4

130

|
|
|
|
|
|
!
!
!
|
|
I

10
What does the s-intercept represent? Find the rule for the function representing

The infercept is (0,130). This dhows that ~ Melanie’s savings.
tne balance was 130 af the start of the year. s = 45¢ + 130

What is the slope of the graph? What does =~ When will Melanie’s savings be enough for

this represent? the computer?
|y 45t 4+ 130 = 850
R4+
+10 ¢ 0 13())_ 450 r 45t = 7?0
101580 m = 280 — 45 t =10 — 16 weeks

. 10 45
s the amount of money saved each week.
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7.4  Finding Linear Rules from Points Pre-Algebra Notes

7.4 Finding Linear Rules from Points

To write down a rule in 5'0?6"“’\1,6“\/6?1’ form, we need to know the 5lOE@ and the
\/’Wﬂ%ﬂ‘;@?* . Sometimes, we need to use other EO|N§ to find these.

-

Find the y-intercept and the rule for each of the described lines.

2

y-infercept is (0,11)
rule s y = —3x + 11.

Slope m = —3, passing through (4, —1). Slope m = £, z-intercept at = —10.
y=—-3r+b y:%x+b
When o =4,y = -1 When z = —10,y =0
—1=-3(4)+b 0=2(—10)+b
—1=-12+9b 0=—-4+0b
—14+12=-12412+0b O+4=—-44+4+0b
b=11 b=4

y-infercept is (0,4)
rule is y = %J + 4.

-

Find a rule for the line shown. v |y When = — 5 y— 4
49
_— p— —l
(=5,1) (5)+b
\ z L —%—i—b
4 , _r ) 2
\ Ax 10 .
_1 h= 4
2
(5774)
- _1 3
y=—1r+b y=—37+5

Find a rule for the line which passes through the points (—1,5) and (7,9).

x|y When = =7, y =09.
1] 5 1
+8¢ 71 ‘9’)+4 9=5(M+0
' 9=1+b
Ay 4 7T _ 7 7
m=— = — 9—T:T—T+b
m= = 5 fl 5
1 b=
2
1
y=sr+b , ,
] y=4r+y
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Pre-Algebra Notes

Point-Slope Form

Suppose a Varhoumr VOIN

can use (z,y) to represent 6V6r\’/ POIN on the line. The
changes between the points are

(x1,y1) is on a line. We

Ay=y—u
If the line has SIOEG m, then Ay =m - Ax.

y—y1 =m(z— 1)

Ax =1 — 21

Unit 7: Understanding Linear Functions

X
y=m(zr—1z1)+y
The POINT-SLOPE FORM of a line with slope 17 passing through (1, v, ) is
y=m(z—x1)+u
a) Write rules for these lines in point-slope form.
Slope m = —2, passing through (—5,7). Slope m = %, passing through (8, —2).
y=m(x —x1)+ 1 y=m(r— 1)+
y= 20— (=5) +7 u:z<r—8> < 2)
b) Write each rule in slope-intercept form.
y=—2r—10+7 y=31r-6-2
y=—2x—3 y:%x—8
Find the rule for this line in both point-slope and 1y
slope-intercept forms.
4 (2,3)
m=—-=4
1
I = 2 N
y1 =3 (1,-1) !
y=4(x—2)+3  (point-slope form)
=4r —8+3
y=dr -5 (Slope-intercept form) ~
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7.5 Standard Form

The STANDARD FORM of the equation of a line is

Ar+ By =C

o Constants A, BB and C are iN@g}@YE , if possible.
. Ais_Non-negative .
o The equation is 9|W\,V||10|6d , s0 A, B and C' have no common ‘FGCTOVS .

-

Do the points (6,5) and (—2,4) lie on the line 5z — 2y = 207

r=06,y=05 r=-2y=4
br — 2y = 5(6) — 2(5) br — 2y = 5(—2) — 2(4)
= 30— 10 =-10-38
=20 = —18

The equation is frue, so (6,5) is on the line. The equation is false, so (—2,4) is not on the
ine.

Remember that z-intercepts occur when 1/ — 0 , and y-intercepts occur when T =— 0 .

-

Sketch a graph and find the slope of x + 2y = 6. 1y
z-intercept: (6,0)  y-intercept: (0,3)  slope:
y=0 =0 x|y =6
z42(0)=6 (0) +2y =6 #ﬁgg 81_3 \\\\\\\
X
r=0 2y =06 >
' Y 5 6 >
Y= _ A
m = 32
3
—
1
-2

To find the 9|OE6 for an equation in standard form, we can use the lN@TOG,VTS to
calculate it, or we can convert the equation to 5|OP6’|N€”‘J@PT 1°OFVV\ .
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-

Check the results of the previous example by writing « 4+ 2y = 6 in slope-intercept form.

r+2y =06 The slope is m = —1.
T-rt+2y=6-u The y-infercept is (0, 3).
2y =—w+0 These resulfs match the answers from the
2y _—v+0 previous example.
2 2
Yy = —%:17 +3

Find the slope of 3z — 4y = 8 by writing the rule in slope intercept form.

v —dy =38 The dope is m = 2
—3r+3x —4dy = -3z +8 4
—4y = —-3x +8
—4y  —3r+38
—4 -4
Y= Ex —2

-

Convert these linear functions to standard form.

y=3z-3 y=1v+3
6-y=6-22—6-2 4-y=4-3x+4.2
6y =4z — 5 4y =3z + 10
—4dr+6y=—4r+4r -5 —3r+4y = -3z + 3z + 10
—4x + 6y = —>H -3z +4y =10
dr — 6y =5 3r — 4y = —10
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Pre-Algebra Notes Unit 8: Surface Area and Volume

8.1 Perimeter and Area Review

The P@FIW\GT@F of a closed figure is the total |€|ﬂg|ﬂﬂ of its IOOUV\dar\/ . The

O of a closed figure is a measure of the two-dimensional SEQ(\J@ contained in its

interior .
AREA of select two dimensional figures
square rectangle triangle
T+ O | O
3
1 1 =)
S
=
1 : [] 1 []
side length s length [
A= 82 A= lw A — %bh
parallelogram trapezoid
base b;
[
: =
1 5
1 'b_‘o
&
O
base b
A = bh

Find the area and the perimeter of the following figure.

15 cm by =15,by = 24, h = 12 z? = 9% 4+ 12°
_ A:lerbz.h = 225
S 15 2+ 924 z = V225
= 5 <12 =15 cm
—195.19 P=24+12+15+15
— 324 cm? = 66 cm
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8.2 Prism Surface Area Pre-Algebra Notes

8.2 Prism Surface Area

A HQW\ is a three-dimensional figure whose faces are two identical E
ba565 , connected on each edge by F@(‘MV\@BS which are called i
the lateral faces. If the bases are also F@(‘Jmlﬂgl% the shape is a E "
rﬁ(ﬂ'alﬂ@umr PHSW\ . If each rectangle is a square, the shape is a i
cube,
. l
w
l The SUT{;O\(‘J@ €0 of a 3D shape is the sum of the
LN S AT N are0s ofits 10CLS .
i E i h A V\@T is a 2D representation of a 3D shape that forms
i E L E the shape when F0|d€/d along its Gdg@s . The

SUHCQGG €A of a 3D shape is the same as the
orea ofits et .

-

Use the net to find the surface area of the rectangular prism.

T = 50M

S=B+4+5)-6+2(3-3-4)
=12-6+2-6

5 in =72+ 12

— 84 in’

30 in>

3in
—
oo
~
=
]
[\
=
=
B
no

4 in

The SURFACE AREA OF A PRISM whose base has area B and perimeter P, and height is /

S = area of bases + loterol area
= 2B + Ph
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-

Use the net to find the surface area of the rectangular prism.

, S = 2(589 4 496 + 304)
: 304 o — 2(1389)
5 T : — 2778 oM’
! 31 cm ! : !
\ 81 om? | 4% OW\ZE b8q om? 54% om? [ 2l om

al 16 cm o cm| 204 cm?
19 cm

M om

The SURFACE AREA OF A RECTANGULAR with length [, width w, and height /.

S = 2lw + 2lh + 2wh
= 2(lw + lh + wh)

-

Find the surface area of a cube with a side length of 11 inches.

A cube has b identical faces. The area of each face is 112 = 121 in°.

S =6-121
— 726 I

8.3 Prism Volume

The VOlUW\@ of a 3D shape is a measure of the amount of three dimensional SEG(\J@
it occupies. The volume of a EHSW\ is the product of the area of its bagﬁ and its

neignt .

In a rectangular prism, the area of the bdgg is the product of its I@V\@M and W|dﬂﬂ .

This means that its VO|UVV\6 can be found by multiplying its Wldﬂﬂ , |6Iﬂ@ﬂﬂ and

neignt .
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8.3  Prism Volume

Pre-Algebra Notes

The VOLUME OF A PRISM with The VOLUME OF A RECTANGULAR PRISM with
base area 13 and height 1 length [, width w, and height 7
Find the volumes of the prisms shown.
B=3-3-4
=6 In°
V = Bh
k= =6-6
" 6 in =36 i’
[
4 in
=5 w=3, h=2
2 ft V =lwh
=5-3-2
=30
5 ft
3 ft

-

A prism with a square base has a height of
5 mm and a volume of 80 mm?3. What is the
width of the prism?

Because the base is square, the width and
the length are the same.

l=w, h=5 V=80
V =lwh
80=w-w-5
S5w? = 80
S5w? 80
5 5
w? =16
w =16
=4 mm

-

A rectangular prism has a width of 4 in and
a height of 7 in. The volume of the prism,
in inches, is irrational. What can you say
about the length of the prism?

The viume of the prism is 28 fimes the
length of the prism.

The product of two rational numbers is rational,
but this product is not rafional.

Since 28 is rational, the length must be an
Irrational number.

70
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Pre-Algebra Notes Unit 8: Surface Area and Volume

8.4 Circles Review w@(@ﬂ%
&

A 0|r0|6 is a 2D shape such that all its points are
the same dléml/\(‘/& from its center.

A deUS of a circle is a line segment between the gmﬁf'@/-
center and a point on the circle. Its length is also called

the rodus .

A dIQVV\GJFGV of a circle is a line segment between
opposite points on the circle, which passes through the

center. Its length, which is double the deUS , is The CIRCUMFERENCE C' of a circle
also called the diaw\@f@r ‘ with radius  and diameter d = 2r
The GWGUVV\{:WBV\GG is the curved length C =2mr = 1d

around the circle.

T _the Greekletter L‘ iS. the ratio of the The AREA A of the interior of a circle
CrCUMEBIreNce  tothe dIMETRY  in every with radius

circle. Its value is an lrmﬂOﬂal number which

A = 7r?
can be approximated using 7T =2 3.14 .
Find the circumference and area of a circle whose diameter is 6 in.
Give answers exactly, and to two decimal places.
R
_ C=mnd A=mr
d==6 _ B 9
r_3 — 67 In =m(3)°
~ 18.85 in =97 In’
~ 28.27 I’
Find the area of a circle whose circumference is 247 cm.
To find the area, we first find the radus.
C =2nr A= 12
2mr = 24m = 7(12)?
2mr _ 24m — 1447 om2
2m 2m 9
r—12 oM ~ 452.39 oM
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8.5  Cylinder Surface Area Pre-Algebra Notes

A (‘Jyhﬂd@r is a 3D shape similar to a prism!', with h
C/|r0|65 for the bases and a single GUFV@d rﬁ(}mﬂ@ki

for the lateral surface.

8.5 Cylinder Surface Area

We can still use the surface area formula for prisms,
S — 2B + Ph . Since the bases are circles with

radius 7, we have the base area B = 7TT'2 and perimeter

(circumference) P =2nr

1
E 2mrh
1

>

The SURFACE AREA of a CYLINDER with base radius  and height /»
S = 2nr? + 2nrh
Find the surface area of the cylinder shown. /—\
r =2 h=26 v
S = 27r? + 27rh
= 27m(2)* + 27(2)(6) 6 cm
=8 + 247
= 327 om? Lo

~ 100.53 om® N 2w/

-

A cylindrical tin cup has a diameter of 7 cm and a height of 10 cm. What is the area of the
tin which forms the cup?

A cup only has one base, not two, so we need fo adust the surface area formula.
=35 S = mr® + 27rh
h =10 = 7(3.5)% + 27(3.5)(10)
= 258.40 0’

!Technically, a prism is a type of polyhedron, which means all the faces are flat polygons with straight edges.
Because a circle is not a polygon, a cylinder is not a polyhedron, which means it can’t be a prism.
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Pre-Algebra Notes

8.6 Cylinder Volume

Recall that the volume of prism with base area B and

height h is V =Bh . A (thd@r is similar

enough to a prism that this rule still holds.

We know that the base of a cylinder is a Glr0|6 , and
if its radius is 7 its base area is 13 — 7T7”2 . By

substituting B, we get the formula for the VOIUM@

ofa_ O\linder .

Unit 8: Surface Area and Volume

h

The VOLUME of a CYLINDER with

V = nrih

base radius  and height /

-

Find the volume of the cylinder shown.

V = nrih
r=2 = 71(2)%(6)
h=6 = 247 om?

~ 75.40 om?

6 cm

-

Find the capacity of the water trough shown.

8 1t
r=1ft

h=28 ft

V =

NI N

W

26 e frough is the shape of half of a cylinder.

-7rh

=3 - m(1)*(8)
e £

~12.57
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Pre-Algebra Notes Unit 9: Analyzing Data

9.1 Measures of Central Tendency

A 510“9“0 is a single measure which summarizes a characteristic of a collection of dm’a .

A MeAsUre O’F Oﬁlfﬂml 1’6V\dﬁ|ﬂ0\ll is a statistic which aims to represent a ‘WEK‘JN
value, or the O@Vﬂ'ﬁr , of the data.

MEASURES OF CENTRAL TENDENCY

The IMEON  of a set of data is the SUIV\  of the data values
divided by the count (the number) of data values.

The MEAION  of a set of data is the  MIdldlle VQ|U6 when the data are 0/ 00Y 0
(for an odd count), or the mean of the two middle values (for an even count).

The MOO®  of a set of datais  IMOSH W@QU@N’ value in the data.

Another useful statistic is mlﬂgl{’/ , which is a measure of the SEmad of the data, instead
of the center. It is the dlﬁcﬁr{im@ between the |ar€]€91' and SVV\OKHGST values.

-

Complete the dot plot and calculate the mean, median, mode and range for the data:
46, 44, 47, 53, 45, 52, 45, 47, 49, 46, 45.

The mode is 45 as it appears wost often.

/ mode .
g s 44, 45, 45, 45, 4b, | 4b,| 41, 47, 44, 51, 53

The medan is 4b.

} T T T L T T T T T T }
43 44 45 46 4% 48 49 50 51 52 53 54
meon -
46+44447+53+45452+454474+49+464+45 519 = 47.18

= I T

The mean is 47118

The range is 53 —44 =9
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-

In the first five basketball games of the season, Alex scores 8, 13, 6, 4 and 7 points.
What are his mean and median scores?

8+13+6+4+7
5

Median is 1 points: 4, b, | 1] 8, B.

Mean is

=32 =76 poinfs.

In the sixth game, Alex scores 22 points. How does this change his mean and median scores?
8+ 13+64+4+7422 :
Mean is = g T % =10 poinfs,

Medon is 7.5 points: 4, b, | T, 8| B, 21,

Did including 22 in the data have a bigger effect on the mean or the median? Why?

The mean increased a lot because 22 is quite a bit larger than tne mean. The medan only
Increased slightly.

-

Karissa keeps track of the number of miles she runs each week. Over the last four weeks, she
ran 6, 4, 8 and 6 miles respectively.

What is the mean distance Karissa ran each week? What is the median distance?

6+4+8+6 24 .
— = — =6 Mies.
4 4

Ordered doto: 4, b, b, 8 Medan is b mies.

Mean is

Without knowing how many miles Karissa runs in the fifth week, what could possibly happen
to the mean and median?

The mean could 9o up or down, depending on whether her distance in the fifth week is more
or less than b wies. If that value 1s close o b miles, the change wil be smal,  it's for from
b mies, the change wil be bigger.

The median wil stil be b mies no matfer what hagpens, as the middie value be b.
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Pre-Algebra Notes Unit 9: Analyzing Data

9.2 OQutliers

An OUﬂl@F is a value in a data set whose value is OU]LBIdG the range of values which could
be expected from the rest of the data. This typically means OUﬂl@FS are much SVV\OKHGF

or Iarﬂ@r than the rest of the data.

Outliers need to be carefully investigated, as they are sometimes the result of rrors . 1fan
outlier exists, it’s a good idea to find a FE0S0N  its value doesn’t fit the rest of the data.

-

Complete the dot plot, and use it to identify any outliers for the following data:
22,23, 25, 22, 15, 21
Find the mean and median of the data.
Meogn: 22423424422415421 __ 127 _ 91 17
15 is an outlier - 0 0
/e ) Medin is 22 b, 2, [12, 22) 13, 24
? 1 1 1 1 1 ? ? ? 1 ?
15 16 17 18 19 20 21 22 23 24 25 Find the mean and median with any outliers removed.
. 22423424422421 112
Meon SeSResRess = 22 =224
Medan is 22: b, 2, (22} 13, 24
In general:

e Outliers can have a |0krg|6 effect on the MEAN .
e Outliers usually have a SW\Q" effect, or even no effect, on the M@dﬂlﬂ .

9.3  Scatterplots and Lines of Best Fit

In statistics, a VO&FIO&H@ is a characteristic of a person or thing, which can have different
values for each person or thing. The data for each person or thing is called an Ob%FVOﬂ'IOIﬂ
Elvaﬂa‘f@ dm’a consists of observations of MO variables.

A SGafJfﬁr,ﬂOJf is a plot which uses a coordinate plane to represent blVO&HOﬂ'@ dm’a ,
with a Vﬂﬂdb'@ on each aXIS . Each observation is plotted as a EO|N on the plane.

Scatterplots should always include an appropriate hﬂ@ , and |0kb6|9 on each axis with
appropriate UV\H’S .
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9.3 Scatterplots and Lines of Best Fit Pre-Algebra Notes

-

The table shows the diameter (in inches) and the volume (in cubic feet) of a selection of black
cherry trees'. Represent the data on the coordinate plane as a scatterplot.
diameter | volume Diameter and Volume of Black Cherry Trees
i ft3
() | () .
16.3 42.6
10.5 16.4 :93 50 |
11.0 15.6 é
8.3 10.3 8 40y
B
8.6 10.3 < 30|
14.5 36.3 =
11.3 24.2 o 20t
11.7 21.3 E
g 10 ¢
13.3 274
13.7 25.7 0 | | | |
17.9 58.3 0 S 10 15 20
11.2 19.9 diameter (inches)

A I”ﬂ@ O‘F b@ST ‘FH' is a line we draw on a scatterplot so that it is as CIOS@ as possible
to each of the EO NS on the scatterplot. The line shows the general W@ﬂd of the data.

In statistics, a VV\Odd is a 1CUV\C1'IOV\ which approximates the H’MﬂOV\SV\I? between
variables. The line of best fit represents a |Iﬂ6ar W\Od@l for our two variables.

For now we’ll Vléua”\/ GSﬂVV\aT@ the line of best fit. In high school, you’ll use software or a
calculator to do this more precisely.

-0

1. Draw the line of best fit for the previous scatterplot.

2. Estimate the volume of a black cherry tree with a diameter of 17 inches.

415 8

3. Estimate the rate of change of the volume of a black cherry tree with respect to its
diameter.

The slope of e line of best fit is approximately 4.1, This means a | in increase in
damefer corresponds to a 4.1 2 increase in volume.

IThis is a subset of a dataset available in R, a programming language used by many statisticians.
https://search.r-project.org/R/refmans/datasets/html/trees.html
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Pre-Algebra Notes Unit 10: Probability

10.1 Probabilities and Prediction

An GXPGHW\GN is a random phenomenon whose OUTCOW\@ is unknown until it occurs.
The SQW\PI@ 9?&0@ of an experiment is the set of all of its possible outcomes.

-

State the sample space for each of the following.

1. The side shown on a flipped coin. {Iﬂ{’/adéﬁaﬂé}

2. The value rolled on a standard 6-sided die. {1,2,3,4,5,6}

An 6V6N is a subset of the sample space, or a collection of outcomes.

The PrObab"H\/ of an event is a number between O and inclusively which indicates

how likely an experiment is to produce the GV@N . Probabilities can be written as P@H‘J@Nﬂ@@g ,
froctions | or_decimals

If P(A) =0, then event A is lMpOSSlb'@

If P(A) =1, then event A is CJ@ﬁOW\ .

If P(A) = 0.5, then event A is una”\/ |||<6|\/ to occur or not occur.

-

A fair coin is flipped. What is the probability of each of the following events?

o A: The coin lands heads up. P(A) = 0.5
o B: The coin lands tails up. P(B) = 0.5

o C: The coin lands either heads or tails up. P(C') = 1

e D: The coin turns into a pony. (D) = 0

PROBABILITY of event A in sample space .S with equally likely outcomes

n(A) number of oufcomes in A
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-

What is the probability that the value rolled on a 10-sided die is a prime number?

S ={1,2,3,4,5,6,7,8,9,10}, A ={2,3,5,7}

P(A) = ZE?; - 140 ~ 0.4

Is the number more likely or less likely to be prime than not prime?

Less liely, as the probabiity that the number is prime is less fhan 05,

-

Two dice are rolled. Complete the table showing the
sums of the possible dice rolls. Find the probabilities

of the following events: First Die Roll
A: The sum of the two dice is 4. b2 3 4 56
3 1 L2012 1415 b |1
P(A) = —~=—
36 12 = 202141506 T]38
B: The sum of the two dice is a multiple of 5. f sl4ls|ol1ls]l4
A
7 o
P(B) = — g 45 |6 ]| T80
(B) =
Which sum is most likely to be rolled? What is its a5 b T80
probability? 6 | T 184110 ] 1|1
6 1
P(7)=— = -
(M) 36 6

10.2  Experimental Probability

Often it isn’t possible to calculate the probabilities of events. Instead, we can YGEGQT an

experiment many times, and use the outcomes to GSﬂVV\Oﬁ'G the probabilities of the events.
These estimates are called GXIVGHVV\@NOH ,VFObabﬂlﬂGS

A 1T|a| is an individual performance of an experiment. Increasing the number of trials improves

our confidence that the BX'V@HVV\BNN probability is close to the JWU@ probability.
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The EXPERIMENTAL (ESTIMATED) PROBABILITY of event A

~ number of trials resulfing in A
P = "5k runber o fris

-

Janey is the goalkeeper for her soccer team. She keeps records for all the penalty kicks she
defends. Last season, 21 penalty goals were scored against her, while she saved 9 attempts.

Estimate the percentage probability that Janey will save the next penalty kick against her.
Let event A be fhat Janey saves the next penalty kick.

P(A) = 2 = 3 _ 50y

30 10
g

A bag contains an unknown mixture of colored marbles. One at a time, marbles are drawn
randomly, then placed back in the bag. There were 7 blue marbles, 3 red marbles and 2 green
marbles drawn.

Estimate the probability that the next marble is red.

P(red) = & =4

1
2 1
Estimate the probability that the next marble is yellow.

P(yelow) = & =0

Are there yellow marbles in the bag?

- seems unlikely, but we dont know. Just because our friols ddnt find any doesnt mean for
certoin that there are no yelow marbles.

There are 48 marbles in the bag. Estimate the number of green marbles.

P(green) = 2 =1

n(green) =48 -+ =8
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10.3 Independent and Dependent Events

Consider the probabilities of two (or possibly more) events. The events are called "ﬂd@?@ﬂd@ﬂf
if the occurrence of one event dO@S V\OT OV\QH@G the probability of the other.

Events that are not independent are called d@?@lﬂd@ﬂf events.

-

Two dice are rolled. Let A be the event that the first die is even. Let B be the event that the
second die is six.

What is P(B)?  P(B) = ¢

Suppose we know that A occurs (the first die is even). What is P(B) now?  P(B) = ¢
Are A and B independent?
Yes, because e occurence of A dd not change the probabiity of B.

-

One die is rolled. Let C be the event that the die is odd. Let D be the event that the die is
five.

What is P(D)?  P(D) = 1

Suppose we know that C' occurs (the die is odd). What is P(D) now?  P(D) = 3
Are C and D independent?
No, becouse the occurrence of C' changed the probabilty of D.

The PROBABILITY of two INDEPENDENT EVENTS A and B both occuring

is the ErOdUCT of their individual probabilities
P(A and B) = P(A) - P(B)

-

Consider the two dice from the first example. What is the probability that the first is even at
the same time the second is six?

P(A and B) = P(A) - P(B)
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10.4 Sampling Techniques

When using data, a ,VOIVUWTOI/\ is a collection of a” the people or things in which we're

interested. In practice, it may be too dl‘FﬁCUH' to collect data from the entire population.
Instead, we only collect data from a SaVV\E l@ , which is a subset of the population.

-

Identify the population and sample in each of the following.

1. A frozen foods factory chooses 10 pizzas to heat and test.

Population: Ml the frozen pizzas made in the factory.
Somple: The 10 fested frozen pizzas.

2. A pollster phones 500 voters to ask who they intend to vote for in the next election for
Oklahoma governor.

Fopulation: Al voters in Oklahoma.
Sample: The H00 vofers who were pinoned.

A good sample should be F@PT@S@V\W’IV@ of the population, which means the data produces
similar results. This means sample should be as mrglﬁ as is practical. This also means is
should be a mV\dOVV\ SGMPIG , meaning the members of the sample are chosen from the
population mﬂdOVV\|y . A sample which is not H’/W@%VﬂﬂﬂV@ of the population is
called a_ DlOSEd SOMple |, or o liMited sample

-

To determine the fitness of students at a middle school, 20 students are chosen to each run a
mile. Are the following samples random or biased?

1. The principal makes an announcement asking for 20 volunteers.
Biosed, students wino ke running are wore likely to volunteer.

2. 20 names are drawn from a hat with the names of every student in the school.
Random.

3. Each student is assigned a number, and a computer uses a random number generator to
choose 20 numbers.

Random.
4. Mrs. Henley’s sixth grade science class, which has 20 students.

Piased, sixth grade students are not representative of the winole school

© 2021 Shaun Carter v. 0.1 83



	Integers and Rational Numbers
	Integers and Absolute Value
	Integer Operations
	Rational Numbers
	Adding and Subtracting Fractions
	Multiplying and Dividing Fractions
	Rational Number Equivalents
	Decimals and Percents
	Fractions to Decimals
	Decimals to Fractions


	Exponents and Irrational Numbers
	Positive and Negative Exponents
	Exponent Rules with the Same Base
	Exponent Rules with the Same Exponent
	Scientific Notation
	Operations in Scientific Notation
	Square Roots
	Understanding Irrational Numbers
	Rational and Irrational Numbers
	Combining Rational and Irrational Numbers


	Algebraic Expressions
	The Order of Operations
	Evaluating Exponents
	Expressions Represented with Words

	Variables and Substitution
	Parts of an Algebraic Expression

	Combining Like Terms
	The Distributive Property
	Factoring
	Algebraic Reasoning

	Equations and Inequalities
	Solving Equations
	Solving Method 1: Backtracking
	The Properties of Equality
	Solving Method 2: Balancing Each Side

	Equations with Simplifying
	Equations with Fractions
	Approach 1: Solve while keeping fractions
	Approach 2: Eliminate denominators first

	Number of Solutions
	Linear Inequalities

	The Pythagorean Theorem
	The Pythagorean Theorem
	Lengths in Right Triangles
	Multi-Step Right Triangle Problems
	Distances on the Coordinate Plane
	Coordinate Plane Review
	Calculating Distances


	Introduction to Functions
	Function Rules and Tables
	Finding Linear Rules from Tables
	Plotting Function Graphs
	Identifying Linear and Nonlinear Functions

	Understanding Linear Functions
	Intercepts
	Slope
	Slope-Intercept Form
	Finding Linear Rules from Points
	Point-Slope Form

	Standard Form

	Surface Area and Volume
	Perimeter and Area Review
	Prism Surface Area
	Prism Volume
	Circles Review
	Cylinder Surface Area
	Cylinder Volume

	Analyzing Data
	Measures of Central Tendency
	Outliers
	Scatterplots and Lines of Best Fit

	Probability
	Probabilities and Prediction
	Experimental Probability
	Independent and Dependent Events
	Sampling Techniques


