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Unit 1: )
i‘ Lesson 01 Order of operations (PEMDAS)

In arithmetic expressions it is important to know the order in which to
do the operations. The correct order is given by PEMDAS:

e PEMDAS is a memory aid for the correct order: parentheses,
exponents, multiplication, division, addition, and subtraction.

e Even though multiplication is listed before division, they are
actually of the same priority.

e Even though addition is listed before subtraction, they are actually
of the same priority.

e When deciding which of two operations of the same priority to do
first, do them in a left-to-right order.

In the following examples, perform the arithmetic operations in the correct order
to produce a final value for the expression.

Examplel: 2:-84+5—-6+1-3 Example2: 174+ 6-3 = 2
— Je 45— +3
— 2] —-6+3

- [2¢<

— /5 +3 =|/&

Example3: 2-(7+2)+1—8/2 Example 4: 2-3% —15/3
= 2/9)+)-¢/2 — 2.9-15/3
=/f+)-8/2 = )¢ —/5/3
:/c?-H"#- = /&= = /3

by

/9 —4 = /5
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Example 5: 24 +22-10 — 2(3+5) Example 6: (18 — (12/2) +3)/(4 + 1)
= g4 2%/ -2(/5)

= (/& ~6+3)/-71)
= Rsnglie =88 = ()243)/ &)
= ¢ -/o =30 - )5 /F
= é0- 30 — |3
= |32

As a special case of parentheses, consider a fraction written in this form:
a+b

c+d

Rewrite with parentheses in this form (a + b)/(c + d) and simplify in
the parentheses first.

3:2+6-5
28 — 25

Example 7:

= (3-2+ &) /(28-29)
- (é +.{,f.5")/3

= & *30)/3
36/3 =|/&
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Assignment: In the following examples, perform the arithmetic operations in the
correct order to produce a final value for the expression.

1. 8+4(7-2) 2.3(4+1)—12 =22

3. 11—-22/11+23-6 4, 40 —25+5

5. (6-5)/(11—8) ) 4 - 32
"18-2-3
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7.114+1-2—-4-1+36+3 8.200/2/2-3+1
10-2+4+1-12 10. 8:5—-2(22+2)+3(5—-2)
1+2-3-3

11. 3(36 +9) + 2(80 — 60) — 3 - 4
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5:-2+48+12
9-2-5

*13. {72 — 4[11 — 3(12/4)] }/2

‘14 15[5+3(8+4+2)]+15
" 7-45=+[5+2(6 + 3)]
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Unit1:
Lesson 02 Inequalities
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Negative numbers, opposites, absolute value

Negative numbers are to the left of the origin (0) while positive

numbers are to the right.
o

* 1
€GP 7ve

ﬁji'lt’;‘.{e

Opposite numbers are mirror images of each other across the origin.

/,—_""“‘-\
i rl F_

il 1

-4 o
o/)‘pa_s:‘tr ot &

5

Example 1: Locate 7 on a number line
and then locate its opposite.

P

- + t * -

- ) Fo) 7
Opposi t€
5

Example 2: Locate —3 on a number line
and then locate its opposite.

g L 1 i -

c:j osile
-3

The absolute value of a number (indicated with vertical bars, |4]) is the
distance of a number from the origin. The absolute value of a number is

always positive.
-6 O

“dist=6 = r—él

Example 3: |16| =7 Example 4: |—4| =?

/e =% -4 =4
o 6 _— o
-~ 4 T - 4 | -
—— ——— = -
dist=/¢4 dist= 4
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When an expression is inside an absolute value,

e simplify the expression with PEMDAS (down to a single number),

e and then take the absolute value of that number.

Example 5: |9 — 2 - 3|

9-2-3) = [9-¢] = |3 = 3

Example 6: In the following table, fill in the blank areas with the appropriate
integer that best describes the phrase, its opposite, and its absolute value.

Description Integer Opposite Absolute
value
A price increase of $4 4 -4 4
Ten degrees below freezing -10 10 10
A bank deposit of 540 40 -40 40
3 points off on a test question -3 3 3
A five point bonus on a test 5 -5 5

Any number, a, that lies to the left on a number line of another
number, b, is said to be less than b:
a<b (readthisas, “aisless than b.”)

Any number, ¢, that lies to the right on a number line of another
number, d, is said to be greater than d:
c>d (read this as, “cis greater than d.”)

An easy way to remember these inequality relationships is, “The
alligator eats the big one.”
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1 1 1 L L 1
—= 1 1 1 T T T -

4 a -2 b 0 1 c

Use the number line above to fill in the appropriate symbol (<, >, or =) in the
blanks in the examples below. Give the reasons for your choices.

Example 7: -4 < =2  because -4 lies to the left of -2

Example 8: 1 > =2  because 1 lies to the right of -2

Example 9: b > a because b lies to the right of a

Example 10: a < ¢ because a lies to the left of c

Example11: |-2| = 2  because absolute value is always positive

Consider —2 on a number line as seen at the top of this page. It is
represented to the left of the origin since it is a negative number. The

point b is also to the left of the origin, so what would be the meaning of
—b?

The meaning of the negative of a variable is that it is the opposite
of that variable.

Example 12: Redraw the number line at the top of this page and locate — C.

e o ¢
- posite -
OpAos
e
Example 13: Redraw the number line at the top of this page and locate — b.
T
b o =b
—y $ & } -
o/ras-‘fc
of b

www.bluepelicanmath.com




Assignment:

1. Locate —8 on a number line and then
locate its opposite.
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2. Locate 6 on a number line and then
locate its opposite.

3. Locate —4 on a number line and
then locate its absolute value.

4. Locate 2 on a number line and then
locate its absolute value.

5. How far from the originis |-10]|?

6. What is the value of 7— |-7|?

7. Simplify [17-6-1].
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9. Simplify |-2| +6-7
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10. Simplify (5 + |-17]) -3

11. In the following table, fill in the blank areas with the appropriate integer that
best describes the phrase, its opposite, and its absolute value.

Description

Integer Opposite Absolute
value

A 15 yard penalty

An 11 yard gain

A bank withdrawal of $36

8 points off on a test question

Thrown for a loss of 3 yards

4 points above average

l 1
il 1

X -15

! ! ! !
i T T T -

0 y 0 5 2

Use the number line above to fill in the appropriate symbol (<, >, or =) in the
blanks in the examples below. Give the reasons for your choices.

12. 5 _  -15
13. -15 _ -10
14. X Yy
15. z 0
16. | |-10| ___ -10
17. 0__ x
18. lyl 5
*19. X

www.bluepelicanmath.com




Algl, Unit 1, Lesson02_absent-student, page 6

20. Redraw the number line given on the previous page and locate —y.

21. Redraw the number line given on the previous page and locate — z.
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i‘ Unit 1: Review of sign rules for arithmetic operations
Lesson 03 ypjt multipliers

Rules for addition and subtraction:

If signs are alike: Add the two numbers and apply their sign.

Example group 1:

3+(+4)=+7 (-5)-4=-9
5+8=+I3 -4 +(-6)=-10
-9-2=-11

If signs are different: Subtract and give the answer the sign of the
largest number.

Examples group 2:
3+(-7)=-4 14-8=6

9-11=-2 22 +(-1) = 21

Rules for multiplication:

If signs are alike: Multiply and give the answer a positive sign.

Example group 3:
3(4)=12

-3(-12) =36
(-5)(-3)=15
If signs are different: Multiply and give the answer a negative sign.

Example group 4:
(-3)4=-12

5(-2) = -10
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Rules for division (same as for multiplication):

If signs are alike: Divide and give the answer a positive sign.

Example group 5:
12/(4)=3 -12/(-3) =

6/2=3 (-15)/(-3) =

If signs are different: Divide and give the answer a negative sign.

Example group 6:

(-30)/5=-6 -8/2=-4

16 /(-2) = -8

Unit multipliers:

Now consider the various ways in which we could express 1 as any
number over itself. For example:

187 .

T =/, W__/,c'-'_'zfc.,
Consider an unusual way in which we could multiply by 1. Since 12
inches = 1 foot, when we “stack” them as follows, the quotient is
exactly 1:

Some other ways to “build 1” are:

2 pints / 4d /oo em
/guatt * 36" / meter
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These quantities that are equivalent to 1 are known as unit multipliers.
They are useful in converting a number expressed in one type of units
to an equivalent number of different types of units. . .for example,
from inches to yards.

Example 7: Convert 108.19 inches to yards.

Jof ¥ /yd /03.1?36(
) 36Tn 26

|

3. g;oﬂ’?ﬁa@

Example 8: Convert 22.8 feet into inches.

RAEPR U _ 5.9012\ N
.' /PE ,
— |72 6 7

Example 9: Convert 450 cm into meters.

MO om | M - Y5O M
/ /DO Sl T /0o

Example 10: Use the fact that 1 inch = 2.54 cm to convert 19 cm into inches.

(A% In )9
7 ;z,:;zm—-m""’(

7. 4803 N
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Multiple applications of unit multipliers:

It is possible to apply more than one unit multiplier in succession in order
to achieve the desired conversion.

*Example 11: Convert 150 meters into inches.

/50" /00
/ Ve

— 18680 _y
2.5 Y

5,908, §/1% /"

*n oo
/JD ﬂ,f‘)‘m

—_——
—_——
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Assignment:

1. 5(-3)= 2. 8(5)= 3. -9/(-3)=

4. -2(-6) = 5. 22(-1)= 6. -12(-2) =

7. 3+(-8)= 8. (-50)/10 = 9. 2+(19)=
10. 16(2) = 11. 23+(-2) = 12. -8/4=

13. 15-6= 14. 16/(-2) = 15. 36/4 =

16. (-3)(-8) = 17. 5(-4) = 18. -3(-22) =

19. 9-12= 20. 5+(8)= 21. -6+(-7)=
22. 8+(-11) = 23.(-2)-4= 24. -19(-2) =
*25. (400 -20)/(-10) = | *26. -4 + (-2)(-6) = *27. (-5)(-4)(-3) =

28. Use a unit multiplier to convert 24.1 quarts to pints (1 quart = 2 pints).
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29. Use a unit multiplier to convert 80.9 millimeters to meters (1000 mm =1 m).

30. Use a unit multiplier to convert 11.28 inches to centimeters ( 2.54 cm =1 in).

31. Use a unit multiplier to convert 102 centimeters to inches.

32. Use a unit multiplier to convert 82,000 feet to miles (5280 ft = 1 mi).

*33. Use multiple unit multipliers to convert 82,000 inches to meters.
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J Unit 1: Evaluating algebraic expressions
Lesson 04 combining like terms

Example 1: Evaluatex+y—2 ifx=3andy=11.

Z-:Ly-'l: IFH/—=
= /Y- = |/A

abc
Example 2: Evaluate o ifa=-10, b=2,and c=5.

abl  -jpoadT  — o
a-¢ T _jo-5 T =I5
— J02 — |RXRoO
- /&5 T 3

Example 3: Evaluate |z—x/2+vy| ifx=6, y=10, z=15.

|2- & +y

15— 4 +1o)
_ |,;5—-_.3+m| ::|)3L-HO| = |2*2-
— | R

Like terms are those that contain exactly the same variables and with
corresponding variables having the same exponent.

Example 4: (like terms)

3k, =T Fax", jrax”
//Ke )ife
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Example 5: (unlike terms)

Yx, 4y 927 3%
uwlike UHH&T

Simplify algebraic expressions by adding or subtracting the coefficients
of like terms according to the rules of addition and subtraction given
in Lesson 3.

Example 6: Simplify 4x —3z—8x + 12z

H4¥-3 = —*é?;z tIA 2
| = [F4z w9z

Example 7: Simplify 32’ —5a + 6a’ +a—2a

3a*-g5a +éa” +~TL —-2a
|
= 9a*—#a -4Q = |9a*-éa
.

Example 8: Combine like terms and then evaluate 6ap —-11q+4q—3ap ata=1,
p=2andq-=15.

6ap—1lq +4q =3ap = 3ap -74
| L | | B o
— 32 =75
- ¢ —/lo5=|=77
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Assignment:

1. Evaluatex—y—-z ifx=8,y=3, and
z=1.
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2. Evaluate 3x/y atx=12andy = 2.

3. Evaluate |-4a—2b| wherea=10
and b =-8.

4Xx+y—1z
4. Evaluate T where x =7,

y=2,andz=1.

5. Simplify8m—-6+9m+5+m

www.bluepelicanmath.com
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7. Simplify6x—2y+z—-3z+x+ 13y

8. Simplify 52> — 6y° + 202° + y° + 14

9. Simplify |-5](x — 5x) + 2x

10. Evaluate =2(x —m)(x+ m)ifx=8and m=9.
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11. Simplify -5x + 2y + 4 + 6x —y + 11and then evaluate at x =4 and y = 9.

*12. Combine like terms in 3°z + 2° + 72— | 18a| and then evaluate at a = -2 and
z=-1.

*13. Simplify 26xz”> — 22x%z + 4xz” + 3x°z

14. Evaluate |1-x/3 +]j| ifx=12andj=2.
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é Unit 1: Evaluating expressions that distribute negative numbers
Lesson 05 Nested groups

Using the distributive property, we can write:
a(lb—c+d)=ab—ac+ad

Be especially careful when a is negative as in some of the following
examples.

Example 1: Simplify 2p — 6(5 — 4p) Example 2: Simplify 3(5y —1) — 2(4 + )

2.p~6(3-4P) 3G -5 T07y)
= ap =30 +AUF =5y 294
= [24p 739 = [I5g 71

A lone negative sign in front of a parenthesis means to distribute in -1.

—(a—b)= —a+b

Example 3: Simplify 7x — (4 —3x) + 1
TN

7Y (A5 t) = 7Y -4 43X 4]

=|/ex -3

Example 4: Simplify 11m —(—m + n)—12n and then evaluateat m=2and n=7.

/] M =T P) =2

= J)jm+ M- —=)AN = )2 M —I37
= /2-2—/37= 24-7) =267
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Grouping can be indicated with:

{.}L0L..L(G..)or]...].

Nested grouping occurs when a group appears inside another group.
For example:

{...1...1, [..(...)],etc.

For such expression, simplify the innermost group first and work your
way out.

Example 5: Simplify —x[-x(y — b) + xb]
- x|- ﬂ?b& + X bJ
— _x[-xy4xb + X}

X
:_XT-?:ZJ-F -Xbil — 2‘?3 -';Z_szb

Do not distribute into an “absolute value” group.

If there is only a “+” in front of a parenthesis, simply drop the
parenthesis pair (or any other grouping symbol pair except absolute
value).

Example 6: Simplify —2x + (5x +6) + 2|4 — 7|
2x +(57 +¢)+2 |47

1
X +5X S +2 -7
3Y +6+92-3 = 3X J”:'i.é’ =3 X + /A

i

See Calculator Appendix A (and an associated video) for how to nest
groups on the graphing calculator.
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Assignment:

1. Simplify 10 — (6x + 7) 2. Simplify —4(3z —4) — (-10 + 5z2)

3. Simplify 2 -8(5p — 3) — 9p and evaluate at p = -1.

4. Simplify 1 -2(2 — 5x) — (3x — 14) and evaluate if x = 2.
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5. After simplifying —8y — (4y + 6) + 12y, evaluate at y = -1.

6. Simplify b[(—x—y) = (x—=y)] 7. Simplify =5—(-3)—={-[-6+1] }

8. Simplify =2 — |-4-9]| + (-4)( -4 -2)

9. Simplify =7 -2[ (6x —3)2 - (5x—7) ]
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10. Simplify { x—=3[2(x+4)—-1]}
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11. Simplify -8z + (2z + 10) + 2|5 - 8|

)  3(—x+4)
12. Simplify m

13. Simplify =2 — [-4 — 6| + (=5)(—1 - 3)
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14. Simplify —(g + 4) + (9 — g) and then evaluate if g = 10.

15. Simplify 7x —2(6x—7) + 1

16. Simplify =5c— (8 —¢c) — 11

17. Simplify -4x + (5x —6) — 2|3 - 8|
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Unit 1: * . ) ]
a\ Lesson 05  Putting it all together with fractions

When adding or subtracting fractions, find a common denominator.

Example 1: Simplif 3(2—5)
xample 1: Simplify 2 3
3X 3 _ X y\_ /9% _ 2/
5% 3 3 4)—3 z:.”ff)"ﬁ( /.2.)
_ 15x _[=zx

When multiplying fractions, multiply numerators to produce the new
numerator. Multiply denominators to produce the new denominator.

a C ac

_ —ax L2049 _[=%x , 2y
N= =5 +557 =[75 +

When dividing by a fraction, multiply the numerator by the reciprocal
of that fraction.

Example 3: Simplify %
204 y Ao ayf ad g
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*Example 4: Combine like terms in 4[ (3/4)x + (2/5)x — 2] and evaluate at x = 3.

4[3 %+ 324 = 43+ A
Yy

H
+
1
ol
v
b
O

U-‘
a

0
D9 o L1740 243
T 5~

_—;(ﬂ_ﬂ}%-_— 3?1% — |/172x

See Calculator Appendix B (and an associated video) for how to handle

the grouping of numerators and denominators on a graphing calculator.
Common pitfalls are discussed.
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Assignment:

2

7
1. Simplify s —+ 3 2. Simplify

NN
Sl w
wiN

o 5 (1 2
3. Slmpllfy—g ;m— 51’1

2X X
4. Simplify (?—Z)

5. Simplify — (% — %) + 4x

www.bluepelicanmath.com



Algl, Unit 1, Lesson06_absent-student, page 4

6. Combine like terms in 5[ (3/4)y + (5/3)y — 1] and evaluate at y = -3.

7. Simplify (119 -(7/3)q)/(-8)

3x 1 2X

8. Simplify 3 + 3 and evaluate when x = 1.
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*9. Simplify (2/3){-[1/5-1/2]1+2|1/3+2]|}

— 3
*10. Combine like terms in 5 — ; + 1 and then evaluate at x = 2.
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Unit 01:
Review

1. Simplify6-3/(11 - 2)
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Calculators are not permitted on this review.

2. Simplify2(48+4)+2(5-2) -1

3. Locate the opposite of =7 on a
number line.

4. Simplify |4-6+1|

5. Locate |-5| on a number line.

6. Simplify 18(-2)

7. Simplify =5(-6)
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9. Simplify =50/(~10) 10. Simplify =12 +5

11. Simplify =79 -2 12. Using the fact that 1 inch = 2.54
centimeters, use a unit multiplier to
convert 8 inches into centimeters.

13. Using the fact that 2 nerds = 32 14. Using the fact that 1 centimeter =
twerps, use a unit multiplier to convert | 10 millimeters, use a unit multiplier to
10 nerds to twerps. convert 82 millimeters to centimeters.

15. Simplify 3x — 7y + 2x — 2y by combining like terms and then evaluate at
x=7andy=-6.
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16. Simplify 11x—6—23x+ 1 17. Evaluate |4b—-3c-9| ifb=3 and
c=2.

. . 1 7 1
19. Simplify (EX — ZX) - >

18. Simplify 3/4—-1/6 +2

20. Simplify 1 — 6(2x —3) — 2(2 — x) and then evaluate at x = 5.
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Solving Linear Equations
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Unit 2:

Lesson 01 Solving one-step linear equations

The solution to an equation is the value of the variable that makes the
equation true.

To prove that a number is the solution to an equation, substitute the
number into the equation for each occurrence of the variable and show
that the new equation is true (both sides equal each other).

Example 1: Show that x=5is asolutionto3x—-1=2x+4
33X~/ = Z K+ ¥
351 TRGHY
15 =1 = /OC+4
/Y = /L

Solving an equation means, “getting x by itself.”

To do this it is sometimes necessary to add a number (either negative
or positive) to both sides of an equation. The result is a new equation
that is still true.

Example 2: Solve x+5=2 Example 3: Find the solution to
x—4=1.

X1y = X 4= |
5 =L 4 4
Y =3 X =[5

When finding the solution to some equations, it is necessary to multiply
(or divide) both sides by a number in order to “get x by itself.”
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In the following examples, multiply both sides by the reciprocal of the
coefficient of x to “get x by itself.”

Recall that a number times its reciprocal is 1.

Example 4: Solve 18 = 6x
[§=¢éx
_é; ¥ —i-Jéx
Li’— = X

3 =x

3
Example 5: Find the solution to — p x =15.

—%—y = AT
\3;(*%)2@3%—("—})
Y = 42
3
X = |- 2D
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Assignment:

1. Show that x = 3 is a solution of
Xx+2x+1=10.
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2. Prove thaty =—1is a solution of
-6y — 14 =-8.

In the following problems, solve each equation.

3. m+12=-3 4, -6+x=8
5 x-11=-18 6.-36=-17+p
7. j+(-1)=11 8. x+15=8

www.bluepelicanmath.com




Algl, Unit 2, Lesson01_absent-student, page 4

9. -3x=21 10. 6x=-24
11. -115=-5k 12. 36.3=12.1z
13. (2/5)x =20 14. (-1/3)p=-9

15. 10h =-2/7
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16. (9/10)x =—99
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*17. 12+ 2 =2x *18. 4t=143+1

19.5=2.5+x 20. 0=y + (-3.1)

*21. Show that h =—6is a solution of (-1/2)h + 4 —h =13.
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Lesson 02
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Solving two-step linear equations

In the process of solving some equations it is necessary to both add a
number to both sides and then divide (or multiply) both sides by
another number in order to “get x by itself.”

Example 1: Solve 5x—7=3

f}(§

il

= /o
yl=3
g
2_

Example 2: Solvey/2 + 12 =30

;L_ + 72 =30

Example 3: Solve 8 =-3m-10

www.bluepelicanmath.com

Example 4: Solve 6.4z —-13.2 =38

1 =32&
/3.2

6. 42 =

A

b.4 % = 5.2
euH X = FhL
&, ‘. 4

Z =|&




Example 5: Solve 4=-11+ —LS

P
Y= = +F
1l H

EE  —
S

/3 -
)s{-§) = P?{é)ij

=7 =/F
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Example 6: Solve 20—(1/7)c=-9

- oD

%—é'c = -9
32

‘}f—?C.:.—-'-l?
N7 - =27 7
7<= T
C = |do3
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Assignment: Solve for the indicated variable in the following problems.

1. 11x+2=35 2. 8=2b-22
3. 100 =5x-35 4. 11-6v=-49
5. 6—-4h=-22 6. —32=4t-16
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7. 5x—6=-1
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8. 2.7d+11.6=19.7

9. (4/5)n-7=—4

X
10. —+4=12
-6

\%
11. 10=—-4

www.bluepelicanmath.com

12. 2/3=(-1/6)g—- 1/3
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13.(4/5)x-9=8 14. —-20=10+(2/3)h

1 - =—
15 —19 = 11_gx 16. 7—(3/8)x 1

17.8p—11=5 18. 4/5=9—(1/2)x
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é\ Unit 2: Solving linear equations by combining like terms
Lesson 03 Solving multi-step linear equations

If an equation has several terms of the same type, combine those terms

before proceeding to solve the equation.

Example 1: Solve x—5+4x=10 Example 2: Solve -x+8 -9x =11
)C 54X =/D - X +@ -9 = //
|
5" ""'/0
¥ X ~ox 78 = 1]
e
% = /5
Y _ /5 —/ex =3
X T s SQX 3
= - =/0
X =75

Example 3: Find the solution to this equation: 14p—-9+6p +1 =32

/40 =T+ CF +|/.:31

Ro{g\%: 2
=

4
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The solution of some equations requires multiple steps.

If an equation has a multiplier in front of a parentheses (or any other
similar group), distribute the multiplier.

Example 4: Solve 3(y—4)+12=-6

Example 5: Solve -9 —3(4t-1) =30

—

—9-3(h =) =20

*é“/ﬂé +j = 30 AT _ 3¢

A\é—-}l‘f:_?p R -/2
~5 _é z‘:_:‘:}
-J16 =36

*Example 6: Find the solution to this equation: 5(k—2) +2[ k—-3(k+2)]=0

SR\ +a[f-5 (k) =o
sk—jotz [k-3k-4 =2
Sk ~104+2 [z2k-d] =0
SR-10—4K —/2 =0

-1 =20
K“,Hi. 12 ~— M=z
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Assignment: Solve the following equations.

1. 6x+2x=—-48 2. -11z2+9-4z=2
3. 3(x—5)=30 4. 14=T7r—4+ 2r
5.2(v+10)-6=2 6. 11=7(f-3)+21
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7.b+9(b+4)=-3 8. —22+2(4n+10)=10

9. -8=7[w—-(-1)] 10. (6-t)+(7—-t)—(4—-t)=0
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*11. 2a+3[4(2—-a)—-6(1+a)]=5

*¥12. (x+4)—-x—(5-6x)=1
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Unit 2:

Lesson 04 Solving linear equations with variables on both sides

To solve an equation with variables on both sides, eliminate the
variable on one side, thus collecting all of the variables on the other
side.

It is not a requirement, but is suggested that variables be collected on
the left side of the equation.

Example 1: Solve 4x—6 = 7x

Hry—¢& =X,
~2L

4
,_-3X2-6 - O
x & N _ &
>3 T %3
—3¥ =6
=|—<

At this point we want to increase our level of sophistication in how to
add (or subtract) numbers or terms from each side of an equation.

In the following example (which is the same problem in Example 1),
notice how we still add —7x and +6 to both side, but in a new way.

Example 2: Solve 4x—6 = 7x
YY—6=7X
Y4 =73 =TXEX
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Example 3: Solve 4(2 + x) —5x =x+ 12

HE:H:) —5y = X+/%

F-axy = /2
R-aX—R=J21-§
l -2%]:-
~Y 4
g @ =
ZI=Z

Example 4: Solve 2(y—3)+4=6(7 —v)

LB 44 =407

9\3—% + 4 :Jm-éj
1Y=2 464 = 42-FfAE
é’j—l_-‘:#.&
Fy-9#a = 421+ %
8:7:4*!4
%{ — 44
_ 4 _ (7
1= 7% = |2
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Example 5: Solve 2(f-3)=2(f-2)-5

2/?}}3) = 2@3 -
2F-C = af-4-5
e
—6 <X =7 Ao so/vtion

Sometimes (as in the example above) a statement is produced that is
not true. This means there is no solution to the equation.

Example 6: Solve 4(z +5) -8 = 4(z + 3)
%(2 +.5" - = m\ﬂ
$Z2+RO-G = 42 +/L
t’{?z +,2 _.:z;gli :‘4{; +/2 “’9‘?3
/2= Al real X
ARX

Sometimes (as in the example above) a statement is produced that is
true; however, the variables are no longer present (they all canceled
out). This means there are an infinite number of solutions (all real
numbers).
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Assignment: Solve the following equations.

1. 3(x+6)=5(x+2) 2. v+8=5v+5(1-v)

3. 6x—-2+x=7x—-13 4, -11d-2d-1=27+d

5. -3(p+5)+6=3(-p-3)
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6. - 4m—-9+5m=51-5m

7. w=4(w+2)=7-2w

*8. (3/2)x+1/2=(7/3)x+4
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9. 3g—(2-q)=2(29-1)

10. 5r+22r—-7=2-r

11. 8(j+2)+9(-j—1)=—j+2
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*¥12. 2[x—=3(—x—-5)+1]1=2(x+11)—- (-4 +x)
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i\ LNt 2 Solve the following equations for the indicated variables.

Review

1. m+11=-4 2. 24=-18+p

3. 5x—-8=2 4. 10=-3m-14
5. 2x-5+4x=31 6. 3(y—2)+12=-6
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7. 11(k-=2)+2[k-3(k+1)]=0

8. (x+8)—x—(5—-6x)=15

9. 3(p+1)+2=3(-p-3)
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10. 10(f-3) =2(f—-20)-50

11. 5(x +6) =5(x + 2)

12. - 4m+10+5m=14-4m
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13. 3(—-x—-3)=-3(x+5)+6

*14. (1/2)x+1-x=(3/5)(x-7/2) -1
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Inequality basics
Solving linear, single-variable inequalities
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Unit 3: ]
A Lesson 01 Inequality statements

Read the symbol, >, “greater than.”
Read the symbol, <, “less than.”

If a lies to the left of b on a number line, then we can make the
statement, a <b. (Read this, “ais less than b.”)

If x lies to the right of y on a number line, then we can make the
statement, x >vy. (Read this, “x is greater than y.”)

Just remember, “The alligator eats the big one.”

Example 1: Express “x + 3 is greater Example 2: The number represented
than 2y” in symbols. by m lies to the right of the number
represented by n on a number line.
X +3>2y Express the inequality relationship

between m and n using “<”.

n<m

When graphing x>a or x<a on anumber line just remember that
the “inequality arrow” is in the same direction as the “graph arrow”
(only true when the variable is on the left side).

Graph with an open circle as illustrated in the example below.

Example 3: Sketch the graph of x <=5 on a number line.
-5 Q
| L}
Q

\);f

A
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Read the symbol, >, “greater than or equal to.”
Read the symbol, <, “less than or equal to.”

Graph with a solid circle as illustrated in the example below.

Example 4: Sketch the graph of x >4 on a number line.

7
2 : X

W

L] T

Y

Adding (or subtracting) a number to both sides of an inequality:
Suppose a and b are related by the inequality, then
a>b
When the quantity c is added to both sides, the result is

a+c>b+c

Multiplying (or dividing) a number times both sides of an inequality:

Suppose a and b are related by the inequality, then
a>b
When the quantity c is multiplied by both sides, the result is

a(c) >b(c) if cis a positive number.

a(c) < b(c) if cis a negative number (Note the reversal of
the inequality symbol.)
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Example 5: Rewrite the inequality f< g

Example 6: Rewrite the inequality m 2 n
after subtracting 3 from both sides.

after multiplying 4 times both sides.

f-3<g-3 am > 4n

Example 7: Rewrite the inequality x>y

Example 8: Rewrite the inequality p < g
after dividing both sides by — 6.

after adding 2 to both sides.

x/(-6) < vy/(- 6) p+2 < q+2

Example 9: Write the inequality that describes this graph.

-2 0 X
t f -
O e
xX>-2
Example 10. Write the inequality that describes this graph.
0 4 X
t t -
- ®

X<4

Example 11: Which of the following set of x values is a solution to the inequality
of Example 10? {-6,-5,-4,-3,-2,-1,0,1, 2, 3,4, 5, 6}

{_6) -5 -4,-3 -2 -1, 0, 1, 2, 3, 4}
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Assignment:

1. Express “fis less than or equal to m”

in mathematical symbols.
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2. Express “zis greater than v’ in
mathematical symbols.

3. Express x <k in words.

4. Express w >z in words.

5. Rewrite the inequality f < g after
subtracting 3 from both sides.

6. Rewrite the inequality x >y after
dividing both sides by — 6.

7. Rewrite the inequality m > n after
multiplying 4 times both sides.
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8. Rewrite the inequality p < q after
adding 2 to both sides.
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9. Sketch the graphof x<6o0na 10. Sketch the graph of x>—-7 on a
number line. number line.
11. Sketch the graph of x>2.50n a 12. Sketch the graph of x<—-3 on a
number line. number line.

13. Write the inequality that describes this graph.

-3 0 X
f f -
(o e
14. Write the inequality that describes this graph.
10 X
— -
- ®
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15. Which of the following set of x
values is a solution to the inequality of
problem 137

{_ 51 _4r _3r _21 _1r OI 1/ 2/ 3r 4/ 5}
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16. Which of the following set of x
values is a solution to the inequality of
problem 147?

{_ 5r _41 _31 _2, _11 Or 1r 2r 3; 4r 5}

17. Express “p could be equal to 5;
however, it could also be less than 5” in
mathematical symbols.

18. Rewrite 2g > 11f after dividing both
sides by -13.

19. Express m < nin words.
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20. Sketch the graph of x<0on a
number line.
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Unit 3: Inequality phrases
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Lesson 02 solving linear inequalities

The phrases

“at least”,
“no more than”,
“don’t exceed”,
“in excess of”,

or their equivalents

in a statement all lead to inequality statements.

Example 1: Write the inequality
expressed by the statement, “This
year’s profit is at least last year’s
profit.”

typ > lyp

Example 2: Write the inequality
expressed by the statement, “Make
sure the expenses are no more than
$100.”

e < 100

Example 3: Write the inequality
expressed by the statement, “My speed
did not exceed 70 mph.”

s <70

Example 4: Write the inequality
expressed by the statement, “My speed
was in excess of 50 mph.”

s > 50

Solving an inequality involves exactly the same steps as when solving an
equation with the following exception:

If both sides of the inequality are multiplied (or divided) by a
negative number, the inequality symbol must be reversed.
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Example 5: Determine the inequality solution to x—4 > 2. Express the answer

both symbolically and as a graph on a number line.

_z_/_>1
K -TEH > L+ i

X > 6

g ¢ -

o—

Example 6: Determine the inequality solution to —3x + 2 < — 7. Express the answer

both symbolically and as a graph on a number line.

—3xX+2 ¢ =7
—3Y+ARRE /2
—3x = A >

—

— —_'.".= Fe verse]
XZ 3'

Example 7: Determine the inequality solution to 3x —5 > x + 6. Express the
answer both symbolically and as a graph on a number line

3x—5>% +6
INSFEPE >y +e+ 5
3xX > X+

Sy -y >R
I
2x >/ Ji >
(4

X

10

b -

NI=| N
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Example 8: Determine the inequality solution to 3(x + 2) > 7x — 10. Express the
answer both symbolically and as a graph on a number line.

3@1}?72’—-/5
IX+& >7x =/0
3% 4t > 7X =10 —~6
3x >7XxX 16
jl,z_—/’r;(}‘?»‘(—-/é =AY
—4xX Z /6

cvensed
B /f'"i'f
ﬁ_ér’é

=7
X<

- <
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Assignment:

1. Write the inequality expressed by
the statement, “Unfortunately,
Richard’s grade did not exceed 70.”
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2. Write the inequality expressed by
the statement, “The government says
the work-day should be no more than 8
hours.”

3. Write the inequality expressed by
the statement, “When | graduate, |
want to make at least $50,000 per
year.”

4. Write the inequality expressed by
the statement, “The number of calories
in that meal was definitely in excess of
2000.”

5. Write the inequality expressed by
the statement, “The probability of me
passing Algebra is not less than 80%.”

6. Write the inequality expressed by
the statement, “The score made by the
Eagles will likely not exceed 10 more
than the Bobcat’s score.”

Determine the inequality solution to the following problems. Express the answer
both symbolically and as a graph on a number line.

7. x+17<4
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9. 7x+2>x-9

10. -3 <x+7 +4x

11.4(x+12)+1<x+8
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12. 4x—6>7x

13. 4(2 +x)—5x<x+12

*14., 6x—2 +x>7x—-13
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Unit 3:
Cumulative Review

1. Use three successive unit multipliers to convert from 156,000 centimeters to
miles. First convert from centimeters to inches, then from inches to feet, and
finally from feet to miles. (1in=2.54 cm, 12 in =1 ft, 5280 ft = 1 mi)

2. Simplify this expression: . 102+1-12
1+8-6+2—10 3. Simplity 33
4. Simplify | 8—6—-15| 5. What is the opposite of 10? What is
the absolute value of the opposite of
10?
6. Simplify —3(=4)(-2) + 1 7. Simplify —200/(-4)/( —25)

www.bluepelicanmath.com



Algl, Unit 3: Cumulative Review_absent-student, page 2

8. Evaluate |3x—2y+ 1| ifx=2and 9. Simplify 3x + 2 —11x + 9 and then
y=—6. evaluate when x = -1.

10. Simplify (1/2)x—(1/5) x + (2/7)y — (3/8)y

11. Solve 8 =—6k —4 + 2k
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12. Solve-9 +6x+ 1+ 14x =32

13. Solve 6(y+4)—4=y—9(3y + 2)

14. Simplify 1/2+1/3-1/4+2
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Word problems (area, perimeter, percent)

Solving abstract equations



/

Unit 4:
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Word expressions and statements

Lesson 01 go|ying simple word problems

When encountering an algebraic word expression:

e First, define the variable.

e Write the expression using the symbols of algebra.

In the following examples, define the variable, and then write the expression

algebraically.
Example 1: “three less than a number”

n = the number

n-3

Example 2: “10 more than the cost”
Cc = cost

C+10

Example 3: “the difference between
the population of the city and 22”

p = city population

p-22

Example 4: “8 decreased by three
times the score”

S =5core

8 -3s

Example 5: “ten times the sum of the
weight of the man and three”

W = man’s weight

1o(w +3)

www.bluepelicanmath.com

Example 6: “the sum of ten times the
weight of the man and three”

w = man’s weight

10W + 3




Example 7: “four times the difference
of the volume and two”

v =volume

4v - 2)

Algl, Unit 4, Lesson01_absent-student, page 2

Example 8: “five less than nine times
the river’s width”

w = river’s width

oW -5

All of the examples above were algebraic expressions.

An algebraic statement is when an algebraic expression is set equal to
another expression or number. The result is an equation than can be
solved. (Typically, some form of the word “is” is replaced with “=".)

In examples 9 and 10, define the variable, set up the equation, and then solve for

the variable.

Example 9: If sixteen is subtracted from the weight, the result is twelve.

w = udé?ij’/'lf
w -/ = 12

1
W T P = )2+ /b

w = |AF

Example 10: Four less than one-half of a number is six.

N = the nzomber

fﬁ'n —4 = 6
%\mﬁW#:

1

é+ 4

Ln =/o

L
L — F
Mg = /o2

i
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Assignment: In problems 1 — 8, define the variable(s), and then write the

expression algebraically.

1. “six more than the number”

2. “twenty-nine less than his age”

3. “eighteen decreased by 4 times the
weight of the package”

4. “two times the difference of the
width of the box and 8”

5. “the difference between the depth
of the pool and 11”

6. “nine less than five times the height
of the water tower”

*7. “eleven times the sum of two
different numbers”
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number and 3”
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In the following problems, define the variable, set up the equation, and then solve
for the variable.

9. If eight is added to the diameter of the asteroid, the result is eleven.

10. Four times the sum of a number and -8 gives a value of sixteen.

11. When six is decreased by four times the number of calories, the result is
negative eighteen.
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*12. Two more than one-fifth the altitude is the same as the altitude.

13. Twice the number of pears increased by three times the number of pears is
exactly 125.

14. If the teacher would just give me 8 more points, | would be passing with a 70.

\
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Unit 4:

Lesson 02 Solving perimeter and area word problems

Perimeter is the total distance around a closed figure.
L

Perimeter of a rectangle: P 2aW+17 L

Perimeter (circumference) of a circle: @ C=2T"

Perimeter of a triangle: /57/\ H=a+ b +c
b

Example 1: The length of a rectangle is 9 ft more than its width. Find the length if
the perimeter of the rectangle is 54.

2w +:2?3+: ?) = 54

W 2w Faw H+HI® = 54
Lw = 36

‘*%W_:éé_.’ u.}:'-?

4 ; —wi9= 9+9=|/&

Example 2: The circumference of a circle is 10 inches more than its radius. What
is its radius?

C Lnor= TH+/0
@ LI N = =T+ /05=
2 myr-r = /D
G.apr—Iiv =70

g8 = /0

SRV . 18 . =) 9979 ¢
v T B (i Y R
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Example 3: The three sides of a triangle are x + 2, x + 4, and x + 7. If the perimeter
of the triangle is 49, what is x?

X 242 X+7+ X+4 + Kt 2 = AT
X+ 3% 415 =47

3 X 4751 = M7
IX = 24
X _ 36
. .
X =[Z

Area of a rectangle: " /_ A= LeWw

Area of a circle:

A= 77 r*

Area of a triangle:
/‘EN A= & b-h

< b

Example 4: Find the radius of a circle if its area is 32m.
rE = 32
WM _ o32%
2SN 7F
-t = 37
76 finel, tatce J
= J3z —|S.656854
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*Example 5: A rectangle’s length is 8 and its width is 2 less than its area. What is
its width?

3 P =L fea a:av‘eﬂ
a-a=w 87’“1\— a
Fa-/6 =4a

&a ~rent-Mo= A+ 16
Sa —-a = &+l

W= ag-21
2] — lq-"'_ ‘2.’
AT T 7 w= &

Example 6: What is the height of a triangle if its base is 20 and its area is 100?

:/2 Lzbh — avea
: 1L 20k = /°0
2.0
/o h = /9P
roh _ o0
ro — /@

h = /0
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Assignment:

1. The width of a certain rectangle is 2 less than its length. If its perimeter is 96,
what is its length?

2. The circumference of a circle is 2 more than three times its radius. What is the
radius?

3. The length of one side of a triangle is x. Another side is two more than x while
the third side is one less than x. If the perimeter is 13, what is x?
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4. Arectangle’s width is 4 less than its area while its length is 19. What is its
width?

5. What is the base of a triangle whose height is 10 and whose area is 1607?

6. If a circle’s area is 180m, what is its radius?
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7. If one side of a rectangle is 4x + 1 and an adjacent side is 3x + 4. What is the
value of x if the perimeter of the rectangle is 38?

8. If all three sides of a triangle are equal (it’s an equilateral triangle) and the
perimeter of the triangle is 180, what is the length of each side?

*9. The perimeter of a particular circle is equal to its area. Write the equation
that expresses this equality and then solve for r.
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Unit 4:

Lesson 03 Percent problems

To convert a % into a decimal fraction, move the decimal point two
places to the left.

To convert a decimal fraction to a percent, move the decimal point two
places to the right.

Example 1: Convert 38.2% to a decimal | Example 2: Convert .453 to a percent.
fraction.

38.2% = .382 453 = 45.3%

Percent word problems can many times be expressed as:
p percent of (quantity #1) is (quantity # 2)

In this context, “of” means to multiply, so the statement can be written
mathematically as follows:

p(ql) =q2 where p is a decimal fraction
representation of the percent.

Example 3: An example of p being the unknown variable in p(ql) =q2 is, “25is
what percent of 78?”

Reword this in reverse as, “p percent of 78 is 25.”

Pv?:‘?:lﬁ“‘
Bp _ A&
7 76

p = .3205 ™7 32.057
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Example 4: An example of g1 being the unknown variable in p(ql) = g2 is, “38%
of what is 175?”

P el= 2R

I&R =175
€I I
< 38

! = |460. 5286

Example 5: An example of g2 being the unknown variable in p(ql) =q2is, “4.11%
of 160 is what?”

Y.))% = D4/
Pl =%

oull (60} = 32
£.576|= 0%
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Assignment:

1. Convert 14% to a decimal fraction.

Algl, Unit 4, Lesson03_absent-student, page 3

2. Convert .189 to a percent.

3. Convert 5.22 to a percent.

4. Convert .03% to a decimal fraction.

5. Convert 1500% to a decimal fraction.

6. Convert 1500 to a percent.

7. 18 is what percent of 367

www.bluepelicanmath.com

8. What percent of 6 is 18?
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9. 19 percent of what is 23.1? 10. What is 58.2 percent of 757?

11. .029 % of 600 is what? 12. .052 percent of what is .0017?

13. Big Bob wants to buy a car that sells for $21,000. If the sales tax is 8.25%,
what will be the total cost of the car including tax?
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14. Mooky bought a new laptop computer and is paying $95 per month for it. If
his monthly income is $852, what percent of his monthly income is he paying
each month for the computer?

15. Mr. Cleaver gets a 6% commission as a real estate agent for the selling price of
a house. If his commission on a sale is $8280, what was the selling price of the
house?

*16. Lisa bought a new dress on sale at “Teen Hottie” and paid only $§75. If it had
previously been listed at $125, what percent discount did Lisa receive on the
dress?
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17. Jimmy was surprised when the waitress presented a bill of $7.02 for his lunch
because his plate was listed for $6.50 on the menu. If the additional cost was due
to the tax, what was the sales tax rate?

18. The Eagles only completed 25% of their passes this past season. If they
completed 20 passes, how many passes were attempted?

19. What is 13.2% of 187.02? 20. 18.09 is what percent of 117?

www.bluepelicanmath.com
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Unit 4: *More area, perimeter, and percent problems
Lesson 04

Assighment:

1. A certain triangle has sidesz+ 1, z+ 2, and z + 8. What is z if the perimeter is
447

2. If the area of a semicircle is 46m, what is its radius?

3. 146 is what percent of 1927 4. What is 1.1% of .016?
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5. The sides of a rectangle are all exactly equal and its area is 144. How long are
the sides?

6. Joe receives a commission for selling used cars. If he was paid $65 for the sale
of an old clunker, what was his commission rate if the selling price of the car was
$475?

7. The length of one base of a trapezoid is 7 inches while its area is 57 inches’.
Find the length of the other base if the height is 6 inches. ( The area of a trapezoid
is .5(b1 + b2)h.)
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*8. The length of a rectangle is 8 and its width is 2 less than its length. What
percentage of the area of the rectangle is the width?

*9. Find the length of a side of a cube if its total surface area is 54 cm”.

10. If the circumference of a circle is 110 inches, what is the diameter?
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11. If the Bearcats won 75% of their games (they won 15 games) over the past
two years, what was the total number of games they played in those two years?

12. The area of a triangle is 182 cm”. What must its height be if its base is 42 cm?

13. What is the radius of a circle whose areais 19?
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14. What is 125% of 5367?

Algl, Unit 4, Lesson04_absent-student, page 5

15. Convert 117.20% to a decimal
fraction.

16. Convert 126/179 to a percent.

17.11.2 is what percent of 146.9?

www.bluepelicanmath.com

18. What is .18% of 40007
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Unit 4: . .
a\ Lesson 05 J°lving abstract equations

Previously, we easily solved equations like
dx+2 =10
and were able to get specific answers (x = 2 in this case).

In the above problem, consider replacing 2 with y and 10 with 3z to
produce

4x +y =3z
Could the problem still be solved for x?

The answer is, “yes”; however, the answer would not be specific.
Rather, it would be in terms of y and z.

Example 1: Solve 4x +y = 3z for x.
Yty =32
/% +N—; 3 E2Y
G =329

M - 224 |y = 22
e 4L ) _ 4

Example 2: Solve 4x +y = 3z for y.
o4 X -f-j’—'—'jz—’;
I ,;_j--yl.)z = 3Z -4
y=[32 —4x
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Example 3: Solve 4x +y =3z forz.

Example 4: Solve B =J(1 + 4t) for t.

B:J;(:"’;:’h)
B= J+4J¢
=T =447 -
-3 _ #IT
77 T =

*Example 5: Solve (4p + 3q)7 = 2q for g.

Ghp +33)7 =29
28p+21g =27

280 4719 "t = 47 ~R/3
'g?/o: —179
Z&p _ DN . |_A8p _
/7 T /9 =7
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Assignment: Solve each equation for the indicated variable.

1. y=mx+bforx 2. y=mx+bform

3.y=mx+bforb 4. ax +by=cforx

5. 5(2p +3q) =9 forg

www.bluepelicanmath.com



Algl, Unit 4, Lesson05_absent-student, page 4

6. A=%Db(h)forb

7. A=Y%(b,+b,)hforh

8. A= yz(bl + bz) h for bz

9. C=(5/9)(F—32) for F
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10. C=(5/9)(F—32) for C

*11. (11x + 3c)4 =5x for x

*12. (11x + 3c)4 =6c forc
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Unit 4:
Cumulative Review

1. Write the inequality that is represented by this graph.

-5 0 X
t t -
(o e
2. Which of the following satisfy the inequality of problem 17?
{-6,-5.01,-4.9,-5,-4,-3,-2,-1,0,1,2,3,4,5,6 }
3. What are the integers that satisfy this compound inequality?
-5 0 4 X
t } t -
O @

4. Solve this inequality and give you answer both algebraically and as a graph on
a number line: 5(x +2) <18

5. Solve this inequality and give you answer both algebraically and as a graph on
a number line: -x—-2<11
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6. Solve (x +2) —x— (4 —5x) = 12.

7. Solve 2(v+1)—1=3(v-4).

8. Use two unit multipliers to convert 8 gallons to pints. (4 quarts = 1 gallon, 2
pints = 1 quart)
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9. Simplify3/5—-1/7 + 6.
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10. Convert 76.21 to percent.

11. Convert 3/8 to percent.

12. Convert .23% to a decimal fraction.

13. 150 is what percent of 200?

14. Simplify (2/3)(5/8) + 3/4.
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15. Work this problem on a calculator:
.5—-27

—11 + 2.09
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Unit 4:
é Review [N problems1—4, define the variable, and then write the expression

algebraically.
1. “the sum of the score and 13” 2. “four times the difference of the
height and 79”
3. “22 decreased by 8 times the 4. “the product of the volume and 4n”

II)

amount of rainfal

In problems 5 - 7, define the variable, set up the equation, and then solve for the
variable.

5. Five less than one-third the populationis 11.
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6. Four times the sum of a number and 5 gives a value of sixty.

7. Twice the number of zebras increased by four times the number of zebras is
exactly 72.

8. The lengths of the bases of a trapezoid are 3x + 1 and 2x + 1. The other two
sides are both x. What is the length of the longest base if the perimeter of the
trapezoid is 727
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9. The length of a rectangle is 3 more than the width. What are the dimensions of
the rectangle if its perimeter is 23?

10. A triangle’s base is 8 and its height is 2 less than its area. What is its height?

11. What is the length of a rectangle if its width is 12 and its area is 1207
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12. What is the rate of commission on the sale of a house if a real estate agent
makes $12,000 on a house that sold for $240,0007?

13. 25 is what percent of 78? 14. 38% of what is 175?
15. 4.11% of 160 is what? 16. Convert 1.02% to a decimal
fraction.

17. If the area of a quarter circle is 46m, what is its radius?
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18. Solve for x from 3x + 2y = 29.

19. Solve for a from 4(3a + 9b) = 11.

20. In the equationy = mx + b, m is the slope of a line and b is the y-intercept.
Solve for the y-intercept.

21. Solve for p from 3q + 8p = 4(11 + p)
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Unit 5:
Lesson 01
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The coordinate plane, reflections, and translations

axes.

@L)qc'fﬂ:

/

]

Z

The coordinate plane is divided into four quadrants by the coordinate

Rued L

OrigMm

& Vod TIT

NV

Quad TN

Notice that the arrow heads show the directions of the positive x-axis
and y-axis.

Example 1: Give the coordinates of the following points. Also give the quadrant in
which the point resides. If a point lies on an axis, then state which axis.

A.

(-4, 2), quad II

(0, -6), V-axis

(6, 0), X-axis

(-3,-7). quad 111

(6. 8), quad I

(2, -2), quad IV

www.bluepelicanmath.com
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Example 2: Plot and label the following points on the provided coordinate plane.

A. (8, -4)

D. (0, 1)

B. (-2, 0)

E. (1, 3)

C. (-9, -8)

F. (-4, 2)

A

;:'

rtC
]

To translate a point means to move it.

To translate a point left or right, add or subtract the appropriate

amount from the x-axis coordinate.

To translate a point up or down, add or subtract the appropriate

amount from the y-axis coordinate.

Example 3: Plot and label the point
(7, -4) on a coordinate plane and then
plot and label another point that is
translated up 5 units.

N

www.bluepelicanmath.com

Example 4: Plot and label the point
(-5, -2) on a coordinate plane and then
plot and label another point that is
translated right 3 units.

4

J

———

Y
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Reflection across the x- axis:

To reflect a point across the x-axis, draw its mirror image across
the x-axis. The reflected point will have the same coordinates as
the original point except the sign of the y-coordinate will be

changed.

Reflection across the y-axis:

To reflect a point across the y-axis, draw its mirror image across
the y-axis. The reflected point will have the same coordinates as
the original point except the sign of the x-coordinate will be

changed.

Example 5: Plot and label the point
(-8, 3) on a coordinate plane and then
plot and label another point that is the
reflection of that point across the x-
axis.

K
-53)

~ V¥

(-6-3)

www.bluepelicanmath.com

Example 6: Plot and label the point
(2, -4) on a coordinate plane and then
plot and label another point that is the
reflection of that point across the y-

axis.
|

20| &-#




Assignment:
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1. Give the coordinates of the following points. Also give the quadrant in which
the point resides. If a point lies on an axis, then state which axis.

A.

—1—
T+

2. Plot and label the following points on the provided coordinate plane.

A. (0, 5) B. (-4, -6) C.(3,-2)

D. (7, 2) E. (-9, 1) F. (2, 0)

i

3. Which of the points in problem 2 are
in the 2" quadrant?
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4. Which of the points in problem 2 are
in no quadrant?
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5. What is the x-coordinate of point E 6. What is the y-coordinate of point B

in problem 2? in problem 27?

7. What is the x-coordinate of any 8. What are the coordinates of the
point on the y-axis? origin of a plane coordinate system?

9. Plot and label the point 10. Plot and label the point

(8, 3) on a coordinate plane and then (-10, 4) on a coordinate plane and then
plot and label another point that is the | plot and label another point that is the
reflection of that point across the y- reflection of that point across the x-
axis. axis.
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11. Plot and label the point

(0, -8) on a coordinate plane and then
plot and label another point that is the
reflection of that point across the x-
axis.
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12. Plot and label the point

(0, 1) on a coordinate plane and then
plot and label another point that is the
reflection of that point across the y-
axis.

13. Plot and label the point

(2, -8) on a coordinate plane and then
plot and label another point that is
translated to the left 6 units.

14. Plot and label the point

(-3, 5) on a coordinate plane and then
plot and label another point that is
translated down 2 units.

15. Plot and label the point

(4, -4) on a coordinate plane and then
plot and label another point that is
translated up 5 units.

www.bluepelicanmath.com

16. Plot and label the point

(0, -3) on a coordinate plane and then
plot and label another point that is
translated to the right 4 units.



17. Draw triangle ABC reflected across
the x-axis.

AY

T | &[4
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18. Draw triangle ABC reflected across
the y-axis.

AY

T | &[4

19.What are the new coordinates of C
in problem 17 after the reflection?
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20. What are the new coordinates of A
in problem 18 after reflection?
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Unit 5: L )
a\ Lesson 02 Relations: domain and range

Relation definition: A relation is a collection of points (officially called
a set of points). There are five ways to show such a collection (set).

1% way: Let’s begin with the most familiar, a list of ordered pairs:
{ (_51 2)/ (31 3)1 (31 _2)1 (61 8) }

2" way: Graph 3" way: Mapping

||

]

: n

4™ way: Table 5" way: Formula rule (More on this
later when we study functions)
X y
-5 2
3 3
3 -2
6 8

Domain:
The domain of a relation consists of all the first coordinates
(all the x’s that are used).

Range:
The range of a relation consists of all the second coordinates
(all the y’s that are used).

www.bluepelicanmath.com



Example 1: State the domain and range

of this relation:
{ ('91 6)1 (71 8), (61 '4)1 (71 11)1 (O, 5) }

Domain: { -9, 7, 6, 0 }

Range: { 6, 8, -4, 5, 11}

Algl, Unit 5, Lesson02_absent-student, page 2

Example 2: State the domain and range
of this relation:

N b WN -

Domain: {1, 2, 3, 4, 5 }

Range: {5, 7, 8,9}

Example 3: State the domain and range
of this relation:

'y

Domain: { -8, -2, 3, 9 }

Range: {-1, 8, -8 }

Example 4: State the domain and range
of this relation:

Domain: all real x

Range: y < 6.5

Example 5: State the domain and range
of this relation:

Domain: { -5, 3, 6 }

Range: { 2, 3, -2, 8 }

www.bluepelicanmath.com

X y
5 2
3 3
3 2
6 8




Algl, Unit 5, Lesson02_absent-student, page 3

Example 6: State the domain and range | Example 7: State the domain and range
of this relation: of this relation:

=
=

(A

Domain: -6 < x < 8 Domain: x <7
Range: -5 <Yy <1 Range: y < 2
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Assignment:

1. Express the relation represented by | 2. . Express the relation represented
this list of ordered pairs as a mapping: by this graph as a list of ordered pairs:
{ (4r 7)r (_Sr 11)/ (21 9)r ('11 O) } ‘u

3. Express the relation represented by this mapping as a table:

N
>
=

X Yy

4. Express the relation represented by H
this table as a graph:

£ 00NN R
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5. State the domain and range of the
relation in problem 1.
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6. State the domain and range of the
relation in problem 2.

7. State the domain and range of the
relation in problem 3.

8. State the domain and range of the
relation in problem 4.

9. State the domain and range of the
relation shown here.

LY,
]
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10. State the domain and range of the
relation shown here.

LY
1
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11. State the domain and range of the | 12. State the domain and range of the
relation shown here. relation shown here.

LY, LY
] I

|
A
/]

13. State the domain and range of the | 14. State the domain and range of the
relation shown here. relation shown here.

LY LY
I 1
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Unit 5: Functions, function notation
Lesson 03

Graphical function definition:
A function is a relation that passes the vertical line test:

When a vertical line is drawn anywhere on a graph of the
relation, it must touch no more than one point of the

relation.
Example 1: Draw an example of a Example 2: Draw an example of a
relation that does not pass the vertical | relation that passes the vertical line
line test. test.
n 4
~ j$ (j‘ I ses
\lr\ 7 P2
' 3 4 X
L Fails X / |
A : |

What about relations that are not given as graphs (ordered pair lists,
tables, or mappings)? How do we determine if they “pass the vertical
line test?”

Abstract function definition:

For a relation to be a function, no two first-coordinates (the x
values) can be the same.

Example 3: Is the relation given by { (3, 5), (8, -9), (3, 14) } a function? Why?

No, it is not a function. The x-coordinate, 3, is
repeated.
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Example 4: Is the relation given by this table a function? Why?

X |y

5 | 6 Ves, it is a function. All the x-coordinates
3 |1 are different.

8 | -9

0o |11

2 |22

Example 5: Is the relation given by this mapping a function? Why?

No, it is not a function. The ordered
_pairs this mapping represents are

{('4) 11)) ('1’ 6)) ('1) 1)’ (0) '4)) (3) 2)) (9’ 1) }'

Notice that the x-coordinate, -1, is
repeated.

A function can be represented as a rule (a mathematical formula):

Think of the rule as a factory and as a given domain (the x’s) as
the raw material input to the factory. The factory (the rule) then
produces y values (the values of the range).

Example 6: Given the function rule, y =3x + 1, whose domainis{-2,1,5,7},
produce the corresponding range.

X Y - - — 1(' —
(input) | (output) 3" 3( Z> t)= —6+) ==

-2 -5 -3(I1\¢+! = 7T+ =
: : y = (1\+l =3 ra
3(‘5")-}-}:}{4}:}4’

5 16

7 22 7~
J

_ a/7)ss =2l =32
ft’a‘r\ﬁei {"5; i, /e, 2.‘2?
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Function notation:
One way to write a function rule is, for example, y =-2x + 6.
Another way to write the same rule is, f(x) = -2x + 6.

Read f(x) as “f of x”; however, just think of f(x) as meaningy.

When we see something like f(-5), this just means to replace all
the x’s in the function rule with -5 and then simplify.

Example 7: Evaluate f(-4) when f(x) = 6x + 3 —x.

Fo\ =X +3-X
Fed = ¢(-4) +3-(4)

— —al+4 = |=/7
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Assignment: In problems 1-12, decide if the given relation is a function or not.
Justify your answer.

9
6
7
8
9

3. {(11,2),(-4,13),(11,-1),(3,18)} |4.{ (12,-2),(-4,-2),(11,-2),(16,-2)}
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7 i 8. ‘\‘
{
= = =1
‘h."']-...
.‘ -—
e
9 10
k &
\\.
\.‘\
Pl mEE
——
e R %
::“'" mE
11. 12.
X f(x) X f(x)
(input) | (output) (input) | (output)

-3 -5 -3 8

9 4 9 8

-3 11 -4 11

7 23 7 8
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13. Find f(11) when f(x) = (x + 3)/ (x — 22).

14. Given the function rule f(x) = x + 9, find the range corresponding to the
domain, { -3, 4, 6, 8 }. Fill in the table below with the domain and range.

X f(x)
(input) | (output)

15. Find the range for f(x) = x* + 3 if its domain is { -4, 6, 10 }.

16. Give the domain and range for the | 17. Give the domain and range for the
relation in problem 1. relation in problem 2.
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18. Give the domain and range for the | 19. Give the domain and range for the
relation in problem 6. relation in problem 12.

20. Evaluate f(x) = x>+ 3x + 1 at x = -2.
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Unit 5: ) _ .
J Lesson 04 More practice with functions

Function notation does not necessarily have to use the letter f. A
function could be called by another letter: for example, g(x).

In examples 1 & 2, use the functions f(x) = 3x + 2 and g(x) = x> + 1.
Example 1: Find f(-9) + g(3)
FEP+963= 3 (-9)+2 + 33+
— 27 +2 + 7+
— 25 +/0 = |-I5

Example 2: Evaluate 2 f(4) + 5 g(1)

l[fj(‘*)] +~"[‘jlf1] =234 +2] +75 |:f24i:|
= 22+ + 5[1+1]
=2 [14] +9¢[2]

— a2p +/o = |38

——

Example 3: Use the relation List the ordered pairs in this relation.
given by f(x) to answer these (-5, 5), (2, 4), (2, -2), (6, 6), (9, -3)
guestions.

What is the domain?
D:{-5 2,69/

t What is the range?
R: {5) 4, -2, 6) '3}

Is it a function? If not, what points could be
removed to make it a function?

No. Remove either (2, 4) or (2, -2)

f(x)

LA i

f(-5)=? f(6)=2  f(9)=? f(1)=7?
5 6 -3 undefined
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Assignment: Use p(x) = 4x—7 and q(x) = -x* + 2 in problems 1-4.

1. Find p(2) —q(3).

2. Find 3q(1) + p(5)

3. Evaluate p(-6) [ q(1) ].

4. Evaluate q(5)/p(-11)
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5. Use the relation given by List the ordered pairs in this relation.
f(x) to answer these questions.

f(x) What is the domain?

What is the range?

R Is it a function? If not, what points could be
removed to make it a function?
f(-8)=? f(3)=" f(2)=? f(6)="?
6. Use the relation given by List the ordered pairs in this relation.

this mapping, h(x) to answer

these questions.
What is the domain?

i What is the range?

- Is it a function? If not, what points could be
removed to make it a function?

h(3)=? h(2)=? h(1)=? h(2)=?

7. Find the range for function t(x) = 4x — x* if the domainis {1, 2, 3 }.
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In problems 8-11, state the domain and range of the given relation. Also state if

the relation is a function.

8. \

J'

=

10.

=

11.

=

12. Evaluate g(x) at x = -7 where g(x) = 6x* + x — 2.
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*13. Evaluate h(x) at g(2) when g(x) = 3x* and h(x) = 11x + 9.
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Unit 5: Function word problems
Lesson 09 cConstant rates of change

When a quantity is changing at a constant rate (either increasing or
decreasing) the quantity at any time t is given by the function Q(t):

Q(t) = b + rate(t) where b is the starting quantity and rate is the
rate of change.

Example 1: Larry Large currently weighs 380 pounds. He plans to go on a diet and
lose 4 Ibs per week. What is the starting quantity? What is the rate? Write his
weight as a function of time, w(t).

t, weeks w(t), Ibs

starting quantity = 380 [bs

o) 380 - 4(0) = 380
rate = -4 [bs/week

1 380 - 4(1) =376
2 380 - 4(2) =372
3 380 - 4(3) = 368

w(t) = 380 - 41

Example 2: After how many weeks will Larry Large weigh 300 lbs?
w&) = 380 —4T
Spo =36p -4t
Joo =380 = TP ~yt 3RO
_F0 = — 4
- §° _ ——“Sé._i“ . 2["=2£3Lu9ffﬁ“j

_:._Z;-—-

Example 3: How much will Larry Large weigh after 38 weeks?

x,u@‘_? =30 -4 f“e

W)= 380 — %3¢
Whe) = 360 — /5%
w(38) = |2284H
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Example 4: Sally Sadsack is leaving home to see the world. Her old junk VW will
only do 45 mph. Specify the starting quantity, and the rate. Then write her
distance from home (in miles) as a function of time (in hours), d(t).

t, hrs d(t), miles starting quantity = o miles
0 o0 +45(0) =0 rate = 45 mi/hr
1 0 +45(1) = 45
2 [0+45() =90 dit) = 0 + 45t
3 | 0+453)=135 dt) = 45t

Example 5: What is Sally’s distance from home after 8 hrs?

aey= 45¢
d@) = 45 €
AE) = |3 €2 ™iles

Example 6: After how many hours will Sally be exactly 287 miles from home?

A\ = 45T
P = 45
ﬂ_jr?:% =637 Ars

In both examples above the rate was with respect to time. For example,
Ibs per week and miles per hour.

Notice that when we say Ib per week, we can also write it as Ib/week.
Notice when we say miles per hour, we can also write it as miles/hour.

Notice that whatever follows the word “per” goes on the bottom.

Anything written in the form (something)/(something else) is
specifying a rate.
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Rates are very often with respect to time ...some quantity per some
unit of time. However, as the next example shows, rates do not
necessarily have to be with respect to time.

Example 7: A certain football team averages 4.5 yards/play. They start a drive on
their own 20 yard line. Write a function that tells how far d from their own goal
line they will be as a function of plays p. Specify a starting quantity and the rate.

p,plays |  d(p), yards starting quantity = 20 yd
0 |20 +4.5(0) =20 rate = 4.5 yd/play
1 20 + 4.5(1) = 24.5
2 20 + 4.5(2) = 29 d(p) = 20 + 4.5p
3 20 + 4.5(3) = 33.5

Example 8: How far will the team be from their own goal line after 7 plays?

d@): 20 + 4.5
A7) = ao +z?z,r(7l§
diN= 20 + 3.5 = |5/ rgdt

Example 9: How many plays will it take for the team to be 65 yards from their
own goal line?

AdP)= 20 + 4. 57

& =20+ TP
L5 -0 = RA+HEP —RE
& L EN

Y . kP s
G = = P = PpAYs
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Assignment:

1. A water tank initially has 120 gallons of water in it. A pipe delivers water into
the tank at the rate of 18 gal/min. Specify the starting quantity, the rate, and the
water in the tank as a function of time.

t, min w(t), gal

2. Referring to problem 1, after how many minutes will there be 233 gal of water
in the tank?

3. Referring to problem 1, how many gallons of water will be in the tank after 20
minutes?

4. The Cats have a tremendous team this year and score points at the rate of 52
points per game. A new sports writer joins a newspaper midway through the
season after the Cats have already racked up 156 points. He wants to write a
function to know how many points p to expect them to have scored after g more
games. Write this function along with a starting quantity and rate.

g, games p(g), points
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5. Referring to problem 4, how many more games will it take for the Cats to bring
their total to 312 points?

6. Referring to problem 4, how many points will the Cats have scored by the end
of 8 more games?

7. Miss Carol Spendmore is not very good at budgeting her money. She notices
that her bank account is declining by $44 dollars per day. If she initially had $500
in the bank, write a function that describes her bank balance b as a function of
time t in days. Specify a starting amount and rate,

t, days

b(t), dollars

8. How many days will it be until Miss Spendmore of problem 7 is flat broke?
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9. At the rate Miss Spendmore of problem 7 is spending money, how much will
her bank balance be at the end of 8 days?

10. Farmer Jones sells each apple for 32 cents. Write a function for the cost ¢ for
a box of a apples. Specify the starting quantity and the rate.

a, apples c(a), dollars

11. How many apples does Farmer Jones of problem 10 need to sell in order to
make $6.08?

12. If Farmer Jones of problem 10 sells 302 apples, how much money will he
make?
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13. Express the ratio form of the rate 14. Express the rate “ 18.3 counts per
4 |b/day in“per” form. day” in ratio form.
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A Unit 5 Graphical representations of functions
Lesson 06 |ndependent and dependent variables

Example 1: For the function p(w) = 3w + 2, produce the p values (the range)
when the domainis {0, 1, 2, 3, 4 }. Plot the resulting points on a coordinate plane.

w |p(w)=3w+2
p=30)+2=2
p=301)+2=5
p=302)+2=8
p=303)+2=11
p=34)+2=14

A WINIEFL| O

NP )

— W

\ 2 3 U

In reference to Example 1 above, fill in the following blanks.

The value of __p__ depends on the value of __ W

The dependent variable_p_depends on the independent variable _w

p_is a function of _w_ . The functional notation is Qf’wl X

Example 2: Consider a truck climbing steadily up a hill to a level plateau. Sketch
and label the graph of the height of the truck as it climbs and then proceeds on
level ground. Label and explain the meanings of the various parts of the graph.

fh

ﬁﬁ‘f% ?la Tﬂ:ru\z

>

ol

173
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... Reight

Which is the independent variable?

t... time

The ﬁe}g' At is afunction of time
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Example 3: Sketch a graph of the speed of a car in stop and go traffic. Label and
explain the meanings of the various parts of the graph.

S

N teend o Which is the dependent variable?
Jready S ... speed
_fpeedi\tj bfmwwfb P
vp /5/"}“"3 down Which is the independent variable?

t... time

27\, e /
5 The _speed is a function of _time

z and the functional notation is S(tZ
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Assignment:

1. Sketch the temperature of a cold object as it warms up after being dropped
into a warm swimming pool. Label and explain the meanings of the various parts
of the graph.

Which is the dependent variable?
Which is the independent variable?

The is a function of
and the functional notation is

2. A caveman notices that when a rock is dropped on his foot, the pain it causes is
related to how high the rock was before being dropped. Make a sketch of the pain
factor as it is related to the height of the rock. Label and explain the meanings of
the various parts of the graph.

Which is the dependent variable?
Which is the independent variable?

The is a function of
and the functional notation is

3. In problem 2 above, does pain depend on height or does height depend on
pain? Why?
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4. Are the relations in problems 1 and 2 functions? Why?

5. Using a graph, describe the income of a person from birth through the end of a
retirement. Start with an allowance as a child, assume that low paying jobs are
available in the younger years, and upon graduating from college, a higher paying
job is taken with steady raises until retirement. At retirement, only the lower (but
steady) retirement pay is available. Label and explain the meanings of the various
parts of the graph.

Which is the dependent variable?
Which is the independent variable?

The is a function of
and the functional notation is

6. Consider the temperature of a cold house in winter. After sleeping in the cold
house all night you get up in the morning, set the thermostat for heat, and wait a
few hours for the house to heat up to a comfortable temperature that is
maintained for the rest of the day. Sketch the graph of the temperature of the
house throughout the cold night and until the end of the next day. Label and
explain the meanings of the various parts of the graph.

Which is the dependent variable?

Which is the independent variable?

The is a function of
and the functional notation is
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7. A man jumps off a bridge with a bungee cord, hits the end of the cord, and
then bobs up and down while slowly coming to a stop. Sketch a graph of the
man’s height in relation to the ground and the bridge as this all happens. Label
and explain the meanings of the various parts of the graph.

Which is the dependent variable?

Which is the independent variable?

The is a function of

and the functional notation is

8. Billy Bob sucks in a big lung-full of air and begins blowing up his balloon. He
breathes in again and continues blowing up the balloon, but at a reduced rate. All
of a sudden a prankster pops his balloon. Sketch a graph of the volume of the
balloon over the time span of these events. Label and explain the meanings of the
various parts of the graph.

Which is the dependent variable?

Which is the independent variable?

The is a function of
and the functional notation is

9. Is the independent variable normally the horizontal or vertical axis when
graphing a function?
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10. “The grades on a test are generally related to the difficulty level of the
guestions on the test.” From this statement, define two variables and label each
as either dependent or independent. Write the functional notation relating these

two variables.

11. “The quality of the party determines the number of nerds that will be
present.” From this statement, define two variables and label each as either
dependent or independent. Write the functional notation relating these two

variables.

12. Is the dependent variable normally associated with the x-axis or the y-axis?
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1. Simplify 3+ 8/2 + 60(5) + 1

Algl, Unit 5: Cumulative Review_absent-student, page 1

2. Simplify 3+ 8(2) + 60/5 + 1

3. Simplify -3(-7) — 5(6)/(-2)

4. Simplify -8/(6—8) + 1

5. Evaluate |[z—x/2 +y| ifx=6,y=10,z=15

) _a+b
6. Simplify — whena=20,b=5,c=9,d=4.

c—d
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7. Simplify (11x —(5/4)x )/(3/2)

8. Find the solution to the equation 14x + 1 + 6x — 9 = 32.

9. Solve4(y+2)—-5y=y+12

10. Use a unit multiplier to convert 26 nerds to geeks when it is known that
exactly 13 nerds = 12 geeks.
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11. Express “3y plus 5 is at least 5x minus 12” in mathematical symbols.

12. Determine the inequality solution to 4x — 6 > x — 1. Express the answer both
symbolically and as a graph on a number line.

13. From the expression “3 less than 10 times the weight”, define a variable and
then write the expression algebraically.

14. The three sides of a trianglearez+9, z+ 1, and z + 2. If the perimeter of the
triangle is 48, what is the value of z?
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*15. If the perimeter of a closed half circle is 37.09, what is the radius?

16. Bob sells used cars for a commission of 8%. What is the price of a car he sells
if his commission is $130?
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Unit 5:
Review
1. Of the following points, whichis | 2. Plot the point (8, 2) on a coordinate

in the 3" guadrant? plane and show its new position after

being translated 4 units down.
(41 -9)1 (_41 -9)1 (41 9)1 (-41 9)

3. Plot the point (-6, 3) on a 4. Plot the point (2, -5) on a coordinate
coordinate plane and show its new plane and show its new position after
position after being translated 2 units | being reflected across the x-axis.

to the right.

5. Plot the point (2, -5) on a 6. If g(x) = 2x* + x + 1, find g(-3)

coordinate plane and show its new
position after being reflected across
the y-axis.
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7. Find the domain and range of the
relation represented by this mapping.
Is it a function? Why?

8. Find the domain and range of the
relation represented by this table. Is
it a function? Why?

X y
5 -2
6 -2
7 17.5
2 0

9. Find the domain and range of the
relation represented by this set of
ordered pairs. Is it a function? Why?

{ (31 7): (6, _2)1 (111 9)/ (61 _7) }

10. If the function f(x) = 3x + 9 has the domain, {-1, 0, 3, 7 }, what is its range?
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11. If f(x) =-2x—11 and g(x) = 7 — x, find the value of 3f(8) — 2g(6).

12. Bob has already sold $200 worth of fruit from his fruit stand. If he continues
selling at the rate of $80 per hour, write a function that will predict his total up to

any later time.

13. After how much more time will Bob
have sold $420 worth of fruit?

14. What will be Bob’s total sales after
another 8 hours?

15. Just as it comes out of the oven, a hot pie is placed in a refrigerator. Sketch a
graph of the temperature of the pie over the next several hours.

www.bluepelicanmath.com
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Unit 6: Linear function definition
Lesson 01

Plotting points and verifying with a graphing calculator

A linear function is one in which x and y and are both raised to the 1
power.

Linear functions always produce a straight line when graphed.

Example 1: Isy =3x + 13 alinear Example 2: Isy = 3x* + 9 a linear
function? Why? function? Why?

Ves. Both x and y are both No, because x is raised to the
understood to be raised to the |2 power.
1 power.

Example 3: Of the following graphs, which represent linear functions?

a b C © f
a & d (note that c is not even a function...fails vert. line test)

When we are given a linear function, instead of something like

y=4x+ 2,
we will often be given the equivalent form in functional notation:
f(x) =4x + 2

Both y and f(x) are the same and can be used interchangeably.
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Example 4: Fill in the chart to produce the y values for the linear function
f(x) = x + 2 corresponding to the domain {-3,-2,-1,0, 1, 2, 3 }. Plot each point and
then connect the points with a best fitting graph.

X [f(x)=x+2 y X

3 |f(3)=3+2= |1

2 |f2)==2+2= | 0

1 | f())=-1+2= | 1

0 |[flo)=0+2= | 2 e 73
1 [ fl)=1+2= 3 7

2 |fle)=2+2= 4 7

3 |[fB)=3+2= |5

Example 5: If the graph produced in Example 4 above is extended forever in both
directions, the given domain is ignored, and assuming all points are used:

What would be the new domain of the function f(x)?
All real x’s

What would be the new range of the function f(x)?

All real y’s

What is the apparent shape of the graph?
A (ine

Example 6: Fill in the chart to produce the y values for the linear function
f(x) = (-%4)x + 1 corresponding to the domain { -10, -8, -6, -4, -2, 0, 2 }. Plot each
point and then connect the points with a best fitting graph.

x |f(x)=(-%)x+1 y 7 X

-10 | f(-10) = (-%3)(-10) + 1= | 6

8 [f8)=(4)(8)+1= |5 | BN

6 | f(-6)=(%)(-6) +1= | 4 AaNu

4 | fta)=(H%)(4)+1= |3 s v
2 | f(-2)=(¥)(-2) +1= 2 i

0 |flo)=(-%)(0) +1= 1

2 | f(2)=(%)2)+1= o
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Example 7: If the graph produced in Example 6 above is extended forever in both
directions, the given domain is ignored, and assuming all points are used:

What would be the new domain of the function f(x)?

All real x’s

What would be the new range of the function f(x)?

All realy’s

What is the apparent shape of the graph?
A (ine

Example 8: We will now verify with a graphing calculator that the graph we
produced in Example 4 is correct.

Using the linear function f(x) = x + 2, enter the x
+ 2 part as Y1 and with the ZOOM button,
specify 6. ZSTANDARD ZOOM. Press the GRAPH A

button and make a sketch of the calcultor e
display here.

If you are not famaliar with how to graph a
function on a graphing calculator, see
Calculator Appendix D and an associated video.

Example 9: We will now verify with a graphing calculator that the graph we
produced in Example 6 is correct.

Using the linear function f(x) = (-%2)x + 1, enter
the (-%2)x + 1 part as Y1 and with the ZOOM
button, specify 6. ZSTANDARD ZOOM. Press ¥-_-N"-‘__ﬁ

the GRAPH button and make a sketch of the EEEE—— ‘--:—__:——-____-

calcultor display here.
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Assignment: In problems 1- 6, state whether the function would produce a line

when graphed. Give the reason for your choice.

1. y=-8x/2+11

2. f(x)=x>-3

3. x*+y*=-20

4, 9x—-2y=0

5. 2f(x) + 8x =19

6. 2[f(x)]* +8x =19

7. Which of problems 1-6 are linear
functions?
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9. Which of the following graphs depict linear functions? Assume that the domain
is “all real x.” (Hint: It not only has to be linear, it must also be a function.)

10. Fill in the chart to produce the y values for the linear function
f(x) = 2x + 1 corresponding to the domain { -5, -3, -1, 0, 1, 3, 4 }. Plot each point
and then connect the points with a best fitting graph.

x |f(x)=2x+1 y

&

xY¥

11. Disregarding the domain given
above for problem 10, what would be
the domain for this function if the graph
is extended forever in both directions
and all points on the line are used?

www.bluepelicanmath.com
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13. Fill in the chart to produce the y values for the linear function
f(x) = (-1/3)x + 2 corresponding to the domain {-9, -6, -3, 0, 3, 6, 9 }. Plot each
point and then connect the points with a best fitting graph.

x | f(x)=(-1/3)x +2 y X

-9

-6

-3

0 vl
- X
6
9

14. Use a graphing calculator to graph 15. Use a graphing calculator to graph
y = 2x — 1. Make a sketch of the problem 13. Make a sketch of the

calculator display. calculator display.
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Unit 6: Slope
Lesson 02

The slope of a line (denoted with the letter m) can be defined in several
different ways; however, they are all consistent with each other.

Definition #1:
The slope of a line can be thought of as the rate of vertical
change with respect to the horizontal change.

vert. o hange

n = horiz,c pa Hge

Definition # 2:
The slope of a line can be defined in terms of rise and run.

[Mse

r{se I = ~TTY

YR

Definition # 3:
Simplest of all, slope can be thought of as a measurement of
the steepness of a line; the larger the slope, the steeper the
line.

W =0

ifinite N T leis oke +5
§ tegpmes Steeper
Definition # 4:
Given two points on a line (x1, y1) and (x,, y,) the slope mis:

m = Yo -4

Yo=K,
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Lines that slope up when moving from left to right have a positive

slope.
/ﬂ ~ POs5itivVC

Lines that slope down when moving from left to right have a negative

slope.
\-},h > ;{ej j/p,at:

Horizontal lines have a slope of O.
m=0

Vertical lines have a steepness so great that it is infinity and is,
therefore, undefined. In this case, we say “no slope”, or does not exist.
(Note that this does not mean 0, it simply means the slope is so large,
we can’t say what it is.)

Example 1: If a line increases three Example 2: If a line decreases five units
units in the vertical direction for every | in the vertical direction for every six
two units of change in the horizontal units of change in the horizontal
direction, what is the slope? direction, what is the slope?

_ Verk change _ vert.c laxse

M= m= o e
heriz.c ﬁzm&a(’ horz, c keeng @
_ 2 m= =
- 2

Example 3: Identify the slopes of these lines as being positive, negative, 0, or no

slope:
vz

ii

a is negative biso c is No slope d is positive
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Example 4: Using the rise and run Example 5: Using the rise and run
definition, what is the slope of this line? | definition, what is the slope of this line?
k‘ kl
B
A A
- \Y
A A
e % .
s A
\
y
A |
|
mz= }"iﬁf’/r"u\'{ T = r:‘;e/y‘u-ﬂ
= |3 /5' T2 = |~ ?/L,‘

Example 6: Find the slope of a line passing through (-5, -2) and (6, -7).

o= I2Td =7 ~A=2)
Xa=Xi = L-(-5)
—7 +2
& 445
v 2
/1l

i
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Assignment:

1. Define slope in terms of rise and
run.

Algl, Unit 6, Lesson02_absent-student, page 4

2. Give a slope formula in terms of two
points (a, b) and (c, d).

3. Find the slope of this line.

4

4. Find the slope of this line.

5. If aline decreases 22 units in the
vertical direction for every four units of
change in the horizontal direction, what
is the slope?

6. If a line increases two units in the
vertical direction for every two units of
change in the horizontal direction, what
is the slope?

7. What are the slopes of these lines pos., neg., 0, or “no slope”?

a
b

www.bluepelicanmath.com
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8. When working with linear functions | 9. Several different lines have slopes of
the variable m usually means what? m=3, m=2,m=11, and m =0. Which
of the lines has the greatest steepness?

Use these points for problems 10 -18.

+C

10. Is the slope of the line between A & | 11. Is the slope of the line between C &
B positive or negative? E positive or negative?

12. The line between which two points | 13. Between which two points is the
has the steepest negative slope? slope zero?

14. What is the slope of the line passing through points A and E?
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15. What is the slope of the line passing through points D and B?

16. What is the slope of the line passing through points D and the origin?

17. To what value should the x 18. To what value should the y
coordinate of point A be changed so coordinate of point E be changed so
that the slope of the line connecting A | that the slope of the line connecting E
and C be undefined? and B be zero?
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Algl, Unit 6, Lesson03_absent-student, page 1

Unit &: Graphing a line given a point and a slope
Lesson 03 . . .
Slope-intercept form of a linear function

To graph a line given a point and a slope,

e Plot the point.
e Use the slope to identify the rise and run (run is always positive).
e Starting at the plotted point, move to the right by an amount
equal to the run.
e Continue moving up (if the rise is positive), or down (if the rise is
negative) and plot a new point.
e Draw a line connecting the two points. When drawing the line,
show arrow heads on both ends.
The arrow heads indicates that the line continues forever
(infinitely) in both directions.

Example 1: Identify the rise and run Example 2: Identify the rise and run

: 4
when the slope is 3. when the slope is — 5 _

~ 3—= nje
T = | —= 1 VA
rise = 3
ron = !

- Y —rise
/= 3 T prun

[rse = =4
yow = 3

Example 3: Graph the line passing through 7 X
(3, 4) and having a slope of 2/5.

_ 2 _ e =
m= F = rov -

ez 2
ffun = &

xY¥
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Example 4: Graph the line passing through “.‘

(-2, 5) and having a slope of -4.

-4 —arise

m==4= 7= 5N
yise= - 4
Fonwz= |

Algl, Unit 6, Lesson03_absent-student, page 2

Slope-intercept form of a linear function:

y=mx+b

where m is the slope of the line, and

b is the y-intercept (where the line crosses the y-axis).

Example 5: Identify the slope (m) and
the y-intercept (b) in the linear function
y=-8x—4.
j:~9ﬂ—#
p /
Y= MmN +b

m=-§ bz=-¥

Example 6: Identify the slope (m) and
the y-intercept (b) in the linear function
f(x) =x + 4.

FoS = X + %
ﬁ:ux+4
M = |

V|

b=

When we are given the y-intercept (b) of a linear function, we are really

being given the point (0, b).

Therefore, being given a slope and y-intercept is equivalent to being

given a slope and a point.
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Example 7: Graph the linear function A‘.‘
having a y-intercept of -2 and a slope of 7.
I —=r'se
m = 2 -""-:ay'-
1 K
2
Example 8: Graph the linear function L"‘
y=(3/2)x—6.
" = 33—/ ris€
- Z T _sfrun
-
£, f :
Vd alb
T
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Assignment:

1. Identify the rise and run when the
slope is -4.

Algl, Unit 6, Lesson03_absent-student, page 4

2. ldentify the rise and run when the
slope is 7/5.

3. Identify the rise and run of the slope
of a line having this equation:
y=x-19

4. |dentify the rise and run of the slope
of a line having this equation:
f(x) =.75x + 2

5. Graph the line passing through
(-2, -4) and having a slope of 6/5.

:n:'

6. Graph the line passing through the
origin and having a slope of -7/2.

www.bluepelicanmath.com
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7. ldentify the slope and y-intercept of | 8. Identify the slope and y-intercept of
the linear function f(x) = 8x + 9. the linear functiony = -.5x — 18.
9. Graph theline given by y =4x-1. L‘.’

>
10. Graph the line given by y = mx + b where A‘.‘
m=-3/8 and b = 6.

vl

*11. Which quadrants does the line given by y = 4x — 9 touch?
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12. Graph the line whose y-intercept is -5 “.‘
and whose slope is -3.

:n:'

13. Which quadrants does the line of 14. What is the slope and y-intercept of
problem 10 touch? the linear function given by:
y=-8+2X

www.bluepelicanmath.com
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Unit 6: Converting linear functions to y = mx + b form
Lesson 04 e . . . .
Verifying solutions of linear equations

A shortcut:

When we solve an equation like y + 2= 3x for y we add -2 to both
sides as follows:
(J 4*‘55\_‘& = 3/-{ -
ff = 3X—2Z

Notice that the original +2 eventually shows up on the other side of the
equation as -2. This leads to a new shortcut rule:

Any term of an equation can be moved to the opposite side of
the equation if its sign is reversed.

Just remember this shortcut (sometimes called transposing) is
really adding or subtracting a quantity to/from both sides.

Example 1: Solvey +5=xfory. Example 2: Solvey—4x =2 fory.
—
5 +F;’? 9—-4)5 = Z
J=¥7 §= 4XFR

Notice that the linear equation y = mx + b has “y by itself on the left
side.” This means y “has been solved for.”

Many times linear equations are encountered that are notiny=mx+b
form. Convert to y = mx + b form by simply solving for y.
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Example 3: Convert5x=7+2yto Example 4: Convertx+y—-11=0to
y=mx+bform. y=mx+ b form.
5% = 7 +4Y XFy—// =0
- . A -
-——15]:-—5’1-}? j:_x+/)
=KRY _ -5x |, 7
2. T -2 - Z
Yy = £ .l
. Zz

Example 5: Graph the linear function given by
7x+y—-4=0.

7x+y-4=g

=

—

=7
:-—-—7;‘(4- ; ?K"
J m -Jv-15>'Z \
J=rx

\
=-7 b=« ;

How can we know if any particular point lies on a line?

Obviously, we could plot the point, graph the line, and by a visual
inspection, observe if the point is on the line.

If the line and point are far away from each other, this technique
works fine; however, what if they were very close? In that case it
would be difficult to tell if the point was really on the line or not.

We need a better technique:

Substitute the coordinates for the point into the equation for the
line. If the equation is “satisfied”, the point is on the line.
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Example 6: Determine if the point Example 7: Determine if the point
(2, -5) is on the line given by: (2, 1) satisfies this equation:
y+3x—=7=0 y+3x—=7=0
Y +3X-7=0 Y +3x-750
— +6 —7 =0
5 4+4 -7 =0 / 7"’-'**7__9
—/-7 =0 O £p
-& #o j&’é L15 sati sfrec)

/V@J not on 2he /"KCI'
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Assignment:

1. Solve 4x + 3 = 2x.
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2. Solve 8p—9q + p =4 for p.

3. Putx+y+2=0inslope-intercept
form.

4. Putdx—9y=11liny=mx+b form.

5. Convert (3/4)y + (1/2)x+12=0toy
=mx + b form.

www.bluepelicanmath.com

6. Put x =y in slope intercept form.
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7. What is the slope of the line whose | 8. What is the y-intercept of the line
equationisy +x—4=07? whose equation is 22x -5y =17

9. Where does 4 — 8x = f(x) cross the 10. If the points (3, -18) and (0, 6) are
vertical axis? two points on a line, what is the y-
intercept of the line?

11. Graph the line given by the equation ‘\,
4=y—x+1.

x‘
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Algl, Unit 6, Lesson04_absent-student, page 6

12. Graph the line given by 4x + 5y = 15 &
vl
*13. Graph the line whose slope is -2 and L‘.‘
whose y-intercept is four less than the y-
intercept of the linear function given by
y+x—-11=0.
av]

14. Determine if the point (2,-5)ison | 15. Is (6, 1) a solution to the equation
the line given by: f(x) =5x+1 2x + 5y =177
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16. Does the graph of the function 17. Does the point (-8, 2) lie on the
given by f(x) = 2x pass through the graph of 3x + 5y =-14?
origin?

www.bluepelicanmath.com
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Unit 6: Finding function rules given points in a chart
Lesson 05 ) . . .
Special cases of linear functions (vert., horiz., b = 0)

Consider the case of being given several points on a line (we must be
given at least two) and then finding the equation, y = mx + b, that
produces the line that passes through the given points:

e Use any two of the points to produce the slope with the slope

formula.
m = Y2—V1
X2—Xq
e Substitute this slope, and any point, for example, (x4, y1) into
y=mx+Db.

e This produces the equation y; = mx; + b where only b is unknown.
Solve for b.

e Use the m and b just produced to write the final equation of the
line.

Example 1: All of the points @4} é’a]: (@_} ) (){z,ﬁzj:(f,c?)

in this chart lie on the same

line. What is the equation M = =Y - M _
of the line? - Ya— ), — [/—o T 77
x |y =3
0 |5 (_j:: M+ b
1 8
4 |17 4= 3X+b subin (DJIBL?Q;& ]
6 23
7= 30)b
—_ +
s=b 'j" ':;\:t)f %
Y —iX 45
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Example 2: Consider graphing the linear function y = mx + b where m =0 and

b =4. Write the equation and simplify. Then fill in the chart below with several x
values between -10 and 10, plot the points, and then connect with a line. How
would you describe the graphed line?

4= rmx+b A

L el
!

IS
3

{

X y=4 "K'
8 | 4
-4 4
0 4
3 4
6 4
8 4

It’s a horizontal (ine.

Example 3: Consider graphing a linear relation in which the y term is missing: for
example, x = 7. Fill in the chart below in which we let y be the independent
variable with several values between -10 and 10, plot the points, and then
connect with a line. How would you describe the graphed line?
x=7 y oy

¥ X :
-4

N (N[N N[N |N
Y |W|O
x¥

f

It’s a vertical (ine.
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Example 4: Consider the graph of y = mx + b when b is zero: for example,

y = 2x + 0. Simplify this equation. Then fill in the chart below with several x values
between -4 and 4, plot the points, and then connect with a line. Comment on any
special thing you notice about the line.

= mx+b v
Y=2X ¥

X y =2x

4 | 8 T 2

2 4

0o | o rs

2 4

4 | 8 s
The (ine passes through
the origin.

Summary of the last three examples:

An equation of the form y = “a constant”

for example, y = 4, graphs as a horizontal line.

An equation of the form x = “a constant”

for example, x = 7, graphs as a vertical line.

An equation of the formy =mx (notice b is missing: it’s 0)

9
for example, y = 2x, passes through the origin.
7‘ 5
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Example 5: Make a sketch of y = 3. Example 6: Make a sketch of x =-8.
What is its slope? What is its slope?
\
'”'fj y=-§ i
32 e g
, -7 Z
X

no s/epe; ondetined

mw = O

Example 7: Make a sketch of y =-3x. Example 8: Make a sketch of y—9x =0.
What is its slope? What is its slope?

\\ . y= %

Y
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Assignment:

1. All of the points in this chart
lie on the same line. What is the
equation of the line?

X |y
1| 2
5 | -4
6 | -5
10 | -9

Algl, Unit 6, Lesson05_absent-student, page 5

2. All of the points in this chart
lie on the same line. What is the
equation of the line?

X |y
4 |14
1| 8

4 | -2
8 |-10

3. All of the points in this chart
lie on the same line. What is the
equation of the line?

X |y
20 | -20
30 | -30
40 | -40
100 | -100
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4. Sketchy=-2. What is its slope?
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5. Sketch f(x) = 12. What is its slope?

6. Sketchy =-4x. What is its slope?

7. Sketch f(x) = 5x. What is its slope?

8. Sketch x = 2. What is its slope?

9. Sketch x + 9 =0. What is its slope?

10. Sketch y —4x =0. What is its slope?

www.bluepelicanmath.com

11. Sketchy -6 =0. What is its slope?
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12. Sketch and label bothy =6 and 13. Sketch and label bothy +2 =0 and
x = -5 on the same coordinate system. 7 —x =0 on the same coordinate
system.

14. Sketch and label both y = 3x and y — 6x = 0 on the same coordinate system.
Which has the steepest slope?

www.bluepelicanmath.com
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Unit 6 Putting it all together: interpreting linear graphs
Lesson 06

Another shortcut:

Consider the solution to 3y = 4x + 7: divide both sides by 3.

39:4’){-}7

\ﬁ‘;ﬁ_,_ﬂx .,L.z

B —= 9
Y =% +3

Notice that y winds up by itself and the 3 winds up in the
denominator of all the other terms.

As a short cut, in the future we will just think of moving the
3 to the denominators of all the other terms.

Jyz X +7
— Y4X i
4="5 73
Example 1: Solve 9y = 11x —1 fory. Example 2: Solve 4x — 5y =7 for y.
e
?7::_//,2-'3 41_{7:‘7
X _ L —5y T —MXHT
17 9 - =X, 7
l= —&*t7F
- X _z
1= & ~ 7

Example 3: Assuming that (x, 2) is a solution to the linear functiony =x—12,
what is the value of x?

4= x-/2 X/t =2
2-:-(-{__!'2“ X:Z—F‘fl
X =%
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Example 4: Determine the value of a when the line passing through (4, a) and

(-3, -2) has a slope of -2.

041 p ‘jJ> py

— Y=Y\
ZJ'L- Xz‘x.'
2 -2 -a

REQT"
—2-4 :-2(—3~‘f)
—72 =4 :::-*L/‘“?}

o
_Zq; /4

“lJQB (f}'x ; Lf:-)': C—

3,-2)

cruvss Multiply

—a = /4 +2
—lq — /&
A= le _

e _[2/6

Use this drawing in Examples 5 — 8.

FiQ

x'

Example 5: Just from the graph, what
appears to be the value of the function
atx=27?

5

Example 6: Just from the graph, when
the value of the function is 7, what
appears to be the corresponding x-
value?

4

Example 7: What quadrants are
touched by this line?

1 11, 111

www.bluepelicanmath.com

Example 8: What is the equation of a
vertical line through point P?

Y = -1



Assignment:

1. Solve-2y=8x+ 7 fory.
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2. Solve x+ 19y —14 =0 fory.

3. Solve 23x—7z=p forz.

4. Solve 100y — 6 = x for y.

5. Assuming that (x, -2) is a solution to the linear function x =y — 12, what is the

value of x?

6. If (11, y) is a solution to the linear function 4x = 5y — 12, what is the value of y?
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7. Determine the value of a when the line passing through (8, a) and
(10, 0) has a slope of 7.

8. Determine the value of b when the line passing through (12, -7) and
(b, -3) has a slope of -5.

Use the linear function shown 9. Using the points A & B, what is the exact
here to answer questions 9-20. | slope of the line?

% Y
A\‘

\

xY¥

10. Using points A & B, what is the exact
\(H equation of the line?
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11. Just from the graph, what appears
to be the y-intercept?
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12. From the answer to problem 10,
what is the exact y-intercept?

13. Which of the two answers in
problems 11 & 12 is most trustworthy?
Why?

14. Just from the graph, what appears
to be the value of the function when
x=-17?

15. Just from the graph, when the
value of the function is 6, what appears
to be the corresponding x value?

16. If the exact y-intercept is used,
what quadrants are touched by the
line?

17. Using the exact equation of
problem 10, evaluate f(-4).

18. What is the equation of a vertical
line through point A?

19. What is the equation of a
horizontal line through point B?

www.bluepelicanmath.com

20. Would the slope of a line drawn
perpendicular to the one shown have a
positive or negative slope?



Unit 6:
Lesson 07
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Comparing linear graphs with a graphing calculator

Evaluating linear functions with a calculator

In this lesson we will use the graphing calculator to simultaneously view
the graphs of two lines. This will lead to an understanding of the effect

of changing:

e the y-intercept

e the slope

See Calculator Appendix E and its associated video for how to graph and compare

two lines with differing parameters.

Example 1: Use a graphing calculator
to simultaneously graph these two
linear functions:

Y1=2x—-4 and Y2=2x+6

Make a sketch of the calculator display
and comment on what is different and

what is the same about these two lines.

%

/

The two lines are parallel (because
they have the same slope) but they
cross the y-axis at different places
because they have different y-
intercept values.

www.bluepelicanmath.com

Example 2: Use a graphing calculator
to simultaneously graph these two
linear functions:

Yi=x—-5 and Y2=4x-5
Make a sketch of the calculator display

and comment on what is different and
what is the same about these two lines.

The two lines have the same y-
intercept; however, Y2 is steeper
because its slope, 4, is larger than
the other slope, 1.
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The graphing calculator can also be used to evaluate functions for a

particular x value.

See Calculator Appendix F and its associated video for how to evaluate a function

at a particular x value.

Example 3: Manually evaluate the
function y =f(x) = 4x -7 at x = 3. Make
a sketch of the function labeling both x
=3 and f(3).

FoO =4 %~

FON = 43 -7
=/2 =7 14
= &) ——=5
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Example 4: Use a graphing calculator
to graph Y1 = 4x — 7. Use 2™ Calc |

1: Value to evaluate this function at

x = 3. Make a sketch of the calculator
display including the answer it gives.

=Y =7 ‘lj'
n= ¥=E




Assignment:

1. Use a graphing calculator to
simultaneously graph these two linear

functions:
Yi1=2x+1 and Y2=-2x+1

Make a sketch of the calculator display
and comment on what is different and

what is the same about these two lines.
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2. Use a graphing calculator to
simultaneously graph these two linear
functions:

Y1=x—-1 and Y2=x+8

Make a sketch of the calculator display
and comment on what is different and
what is the same about these two lines.

3. Manually evaluate the function

y =f(x) =-x + 5 at x = 2. Make a sketch
of the function labeling both x = 2 and
f(2).

www.bluepelicanmath.com

4. Use a graphing calculator to graph
Y1=-x+5. Use 2" Calc | 1: Value to
evaluate this function at x = 2. Make a
sketch of the calculator display
including the answer it gives.



5. Use a graphing calculator to

simultaneously graph these two linear

functions:
Yi=-x+4 and Y2=-2x+4

Make a sketch of the calculator display
and comment on what is different and

what is the same about these two lines.

www.bluepelicanmath.com
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6. Use a graphing calculator to graph
Y1=-6x—2. Use 2" Calc | 1: Value to
evaluate this function at x =-1. Make a
sketch of the calculator display
including the answer it gives.
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Unit 6:
Cumulative Review

1. Solve3x—-5(x—2)=x+1

2. Simplify 1/3-3/4-7/8 3. Simplify |-5-3+1| -6

4. Solve -3x—2 <x + 1 and show the 5. Plot the point (6, -5) on a coordinate
answer both algebraically and on a plane and locate its reflection across
number line. the y-axis.
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6. If h(x) = -3x* + x — 11, find h(-2). 7. Draw a mapping for the relation
represented by these ordered pairs:
{ (-21 4)1 (41 8)1 (-21 1)1 (91 6) }

8. Give the domain and range for the 9. Draw a coordinate plane and label
relation in problem 7. Is it a function? the quadrants. In which quadrant are
Why? both the x and y-coordinates negative?
10. A balloon initially filled with 3 11. From problem 10, how many liters

Liters of air Is leaking air at the rate of | of air are left in the balloon after 15
.03 liters/minute. Write an expression minutes?

for the L, the number of liters, at some
later time, t, in minutes.
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12. If the domain of f(x)=4x-2 is{-2,1, 3, 4,5, 6}, what is the range?

13. If g(x) =8x—2 and h(x) =x+ 1, find 2h(3) — 8g(7).

14. The width of a rectangle is 6 meters less than its length. If the perimeter is
132 meters, what are the dimensions of the rectangle?
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Unit 6:
Review

/

Use these two points and the line
passing through them to work problems
1-11: I\

x¥
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1. Using the points A and B, what is the
exact slope of the line?

2. Using points A and B, what is the
exact equation of the line?

3. Using the exact equation determined
in problem 2, find f(-2).

4. Which quadrants does the line
touch?

5. What is the y-intercept?

6. What is the equation of the
horizontal line passing through point A?
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7. What is the equation of the vertical
line passing through point B?



8. Just from the appearance of the
graph, what is an estimate for f(2.6)?
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9. Just from the graph, when the value
of the function is -2, what appears to be
the corresponding value of x?

10. Would the slope of a line drawn
from the origin to point A have a
positive or negative slope?

11. Would the slope of a line drawn
from (8, 0) to point B have a positive or
negative slope?

12. Given the following
ordered pairs as solutions to
a linear function, find the
function rule:

X |y
2] o0
o | 8
2 | 16
6 | 32

13. Sketch and give the equation of a
horizontal line through (4, 5).

14. What is the equation of the vertical
line connecting (-7, 9) and (-7, -6)?

15. Identify the slope and y-intercept of the linear function given by -4y + 2x = 11.
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16. Find the slope of the line passing 17. Find the slope of the line shown
through (1, 2) and (10, 5). here. ' “.‘

-_,E—'
xY¥

e

18. After losing power an airplane is descending along a straight path. Radar
shows that the plane is losing altitude at the rate of 20 feet for every 80 feet the
plane’s shadow moves on the ground. Make a drawing of this situation and then
find the slope of the line describing the glide path of the airplane.
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Alg 1, Unit 7

More on Writing Linear Functions



Unit 7:
Lesson 01
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Writing the equation of a line given the slope and one

other piece of information

In this unit we will write the equations of lines. Just as drawing a line is
possible with a minimum of two points specified, to write its equation
requires at least two pieces of information:

In this lesson, one piece of information will be the slope of the line. The
second piece of information could be any of the following:

e apoint

e ay-intercept

e an x-intercept (also called a root)

In the following examples, use the two given pieces of information about a line to
find the equation of the line in slope-intercept form (y = mx + b).

Example 1: slope = 3; passes through
the point (-8, 5)

m =3 i
lj::.?ﬂ..l‘qf- b f
3:3%: +6 j?ﬂ-as}%
&= 3. (-8\+b

sz =5 _

\'j:Jﬁ,z +‘l£?
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Example 2: m =-7; y-intercept =4

m=-7 b=#
ﬂm){-f-b
Ld /
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Example 3: slope = 2; x-intercept =-1

MM =2 (_,)éTg e x¥-/Intc =~/
C_:; Tx  feally 31veS V7
‘ z‘,{.:/aﬂu‘( 18)

ﬁ:m;ﬁ-b
ﬁ:ZX"'bz("fJﬁj

2 =2l-1) +6
A = 5 j
J =

X +

NA"—T"‘\.§

+ b

)

&
¥ +21
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Assignment: In the following problems, use the two given pieces of information
about a line to find the equation of the line in slope-intercept form (y = mx + b).

1. slope =-3; passes through the
points (5, 6)

2. slope =5; y-intercept =11

3. slope =1; (7, 1) is on the line

4. slope = 1/3; x-intercept = -8

5. m = 10; the y-intercept is at the
origin
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6. slope =4; (4, -3) is on the line




7. The line rises 3 for every 4 it runs
and passes through the y-axis at -6.
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8. The rate of change of y along a line
with as x changes is 4/5. The line passes
through (4, 1).

9. The line is horizontal and passes
through (-2, -6).

10. Moving along a line results in it
changing horizontally to the right 8
units for every 3 units it changes
vertically upward. The line passes
through (5, -7).

11. m =4; x-intercept=5
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12. The ratio of rise to run is 11 and the
line pass through (4, 5).
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13. m = 1/8; passes through the origin | 14.m=6;b =22

15. slope =-3/2; passes through the x- | 16. The line is horizontal and crosses
axisatx =12 the y-axis aty = 4.
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Unit 7: Writing the equation of a line given two points
J Lesson 02 \Writing the equations of horizontal & vertical lines

It is possible to write the equation of a line given two points on that
line:

e Apply the two points to the slope formula to find the slope, m.

e Using the slope just found in y = mx + b, substitute in either point
and solve for b.

e Use the m and b just found to write the equation.

(Notice that the last two steps were the technique of lesson 1.)

Example 1: Write the equation of the line passing through (4, -8) and (1, 5).

mz_u _ 5=(=F) _ 5+ _ -3
Wom Xy — /-4 T —3 -2
tj.hwxw
- s
!j ,u—b(/] Y = {}4 2%:
4 52!545 9 ?-3 =
f%+-f) =b
Lo 5159..(,
T-——

e

The equation of a vertical line passing through the point (a, c) is:
X=a Notice it uses the a part of (a, c).

The equation of a horizontal line passing through (d, b) is:

v=b Notice it uses the b part of (d, b).
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Example 2: Sketch the line parallel to
the y-axis and passing through (-9, -2).
Find its equation.

;H:j

'f%"l) ;:‘—Z

X =-7
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Example 3: Sketch the horizontal line
that passes through (4, 7). Find its
equation.

A
7 J (7)

TIRN
>V

Example 4: Sketch the line passing through (4, 12) and parallel to the line given

by y = -5, and then find its equation.

4P @&,12)
1L

Y =/2
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Assignment: Find the equation of all lines in slope-intercept form.

1. Find the equation of the line passing through (-9, 11) and (-1, 1).

2. What is the equation of the line connecting (4, 8) and (7,-2)?

3. What is the equation of the line that passes through the origin and whose x-
intercept is 9?

4. Find the equation of the line that has an x-intercept of 18 and a y-intercept of
-10.
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5. Sketch the line parallel to the x-axis
and passing through (-6, 8). Find its
equation.
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6. Sketch the vertical line that passes
through (7, 0). Find its equation.

7. Sketch the line parallel to the y-axis
and passing through (11, 22). Find its
equation.

8. Sketch the line parallel to the x-axis
and passing through (11, 22). Find its
equation.

9. Sketch the line passing through (2, 3)
and parallel to the line given by x = -2,
and then find its equation.
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10. Sketch the line passing through
(-8, 8) and parallel to the line given by
y =-1, and then find its equation.



11. Which of the following lines is a
vertical line?

a.y=3
b.x=3
c.y=3x
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12. Which of the following lines is a
horizontal line?

a.y=3
b.x=3
c.y=3x

13. Which of the following lines passes
through the origin?

a.y=3
b.x=3
c.y=3x

14. Which of the following lines is not a
function?

a.y=3
b.x=3
c.y=3x

15. What is the equation of a line
parallel to x = -8 and having an x-
intercept of 4?

16. What is the equation of a line
parallel to y = -2 and having an y-
intercept of 367

*17. Find the equation of the line connecting the point 4 units to the left of the
origin on the x-axis with the point 5 units above the origin on the y-axis.
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Unit 7: Perpendicular and parallel lines
Lesson 03

An important relationship between two different lines relates to the
angle between the two lines. In this lesson we will examine the
relationship between parallel and perpendicular lines.

Parallel lines:
Slopes are equal. (m1=m5;)

Perpendicular lines:
Slopes are negative reciprocals of each other. (m; =-1/m;)

Notice that if m; =-1/m, is cross-multiplied, the result is
my(my) =-1.

Example 1: Examine the two lines given by 2x—8y=7and-x+4y—-1=0to
determine if they are parallel, perpendicular or neither.

20-84=7 X+ By=) =D

_&’\7 —-2X+7 Z Y+
_—AI,,{_»"_? 4\?- ) )

J= -&7-9 y= uX*tgy
_.’_{2_,1'2 ) )

C\j"‘f\f & /?ﬁzza
?R?I-? )'m,:?ﬂz

pare e/

Example 2: Examine the two lines given by 3x—2y =7 and 6x +y =-8 to
determine if they are parallel, perpendicular or neither.

3;(’:3?:7 éxf-g.%-—f
~2y:-—&2+7 j:“f’x—‘?
_ =X -IL?_ WZ':"'A
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Example 3: Examine the two lines given by 4x—12y =2 and 6x+2y—-7=0to
determine if they are parallel, perpendicular or neither.

4 X-17Y =2 53{;-9:5*—7?

—-)Qj -4 X +2 —
9= _ffyi ’L-jﬁz Y ==éX+7
.I / -,-_-—6_2’+Z
4= 31,)("2 J -
] =-3X+t 3z
714}-—3 3 J/
) My ==3

M, Mg = E/—-S’) - —;”/Aerfew:tubr‘

Example 4: Write the equation of a line that passes through (4, - 2) and is parallel
to the line given by 4x +y = 11.

YX+y = I y=rx+b
j:-}f;ﬁzw 4 :‘:z)/ +b/(4,-2)
m, =- *2:”%4‘)7"6 b
—2+14 = b q=mr"
/4= b j::-{(;(-i-}l{-

Example 5: Write the equation of a line that passes through (-1, 9) and is
perpendicular to the line given by -x + 5y + 8 = 0.

-X 7y +es0 y= mx +4
?:__:_X: f!-""ﬁL’“"‘SH?J
i 9= -5t-13+b %j=?'} b»
o G5 +b
ML=-9 ?_'5_26 ﬁ
L= b

See Enrichment Topic C for how to apply the equations of lines in two
dimensions to the solutions of two-dimensional inequalities.
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Assignment: In problems 1-5, determine if the two lines given by the pair of
equations are parallel, perpendicular, or neither.

1. x+y=7; 4x—6=4y

2. 3/4y=x-6; x+4/3y=1

3. x=y; 3+6y=6x
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4, y=2x—-1; 10x—-5y=2

5. (1/5)x—y+7=0; 3y=-15x+11

6. Write the equation of a line that passes through (5, -2) and is parallel to the
line given by -3x +y = 10.
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7. Write the equation of a line that passes through (5, -2) and is perpendicular to
the line given by -x —y = 22.

8. Write the equation of a line that has a y-intercept of 5 and is parallel to the line
given by -2x + 10y = 7.

9. Write the equation of a line that has an x-intercept of -4 and is perpendicular
to the line given by x + 2y = 1.
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*10. Write the equation of a line that passes through (8, -2) and is parallel to the
line connecting (4, 5) and (6, 15).

11. If line #1 has a slope of m; and line #2 has a slope of m,, what relationship
must exist between lines #1 and #2 if m;(m,) =-1?
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A Unit 7: Linear function word problems
Lesson 04 calculator tables

In the process of solving a word problem it is often useful to make a
chart of a few specific instances of the independent and dependent
variables. Typically, a pattern will be noticed from which the function
can be written.

Example 1: Answer the following questions from this scenario:

Farmer Jones sells his prize winning apples in a special decorative box. He charges
$1.50 for the box plus 42 cents for each apple. Write a function that expresses the
total cost for any given number of apples purchased.

Choose an independent variable. What is its meaning? x, number of apples

Choose a dependent variable. What is its meaning? vy = f(x), total cost

Make a chart for the two variables and compute the cost for 1, 2, 3, and 4 apples.

x, apples VY = f(x), total cost
1 VY = (42)1 + 1.50 = 1.92
2 VY =(42)2 +1.50 = 2.34
3 Y =(42)3 +1.50 = 2.76
4 VY =(42)4 +1.50 = 3.18

Write out the linear function: y = f(x) = .42x + 1.50

What is the slope and what does it represent? .42, the cost of one apple.
What is the y-intercept and what does it represent? 1.50, the cost of the box
What would be the total cost of 8 apples? f(8) = (.42)8 +1.50 = $4.86

What would be the new function if the price of the box increased to $2.00 and the
price of each apple went up to 51 cents? vy =f(x) =.51 X + 2.00
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The chart of Example 1 can easily be created on a graphing calculator.
On the calculator it is not called a chart, rather a table.

See Calculator Appendix G (and an associated video) for how to set-up
a table and for how to actually produce the table for a given function.

Example 2: Create the table of example 1 on a graphing calculator. Write out the
table settings as well as the table itself.

Floti FlokZz Flols TRELE SETUP N Wy
WHBLA2HEELLS Thlstart=1 | 1.5z
wWe= aThl=1 z 2.34
W= Indent: EEER A=kl | £ =t
wWy= Derend: [FFfs Ask| | ¢ B
wWWe= B 4.0z
M= 2 4.4y
W= =1
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Assignment:

1. Billy Bob Matherstein gets into a lot of trouble in his Alg | class. In fact, he now
has 132 minutes of detention assigned. Miss Informed, his math teacher, has
made a deal with Billy Bob. For every problem he gets right on the next test, she
will deduct 5 minutes of detention. Write a function that expresses the amount of
detention he has in terms of the number of problems he gets right.

Choose an independent variable. What is its meaning?
Choose a dependent variable. What is its meaning?

Make a chart for the two variables and compute the number of minutes for 1, 2,
3, and 4 correct problems.

Write out the linear function indicated by this table:

What is the slope and what does it represent?

What is the y-intercept and what does it represent?

What would be his detention time if he gets 6 problems right?

What would be the new function if he initially had 200 min of detention but gets
rewarded with 10 min off for each correct problem?
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2. Mr. Appleton grows apples (what else?) and hires teenagers in the summer to
harvest his apples. Each person receives $10 just for showing up for work plus 8
cents for each apple he or she picks. Write a function that expresses the amount
of money a person earns in terms of the number of apples picked.

Choose an independent variable. What is its meaning?
Choose a dependent variable. What is its meaning?

Make a chart for the two variables and compute the money earned by a person
picking 30, 50, 70, and 90 apples.

Write out the linear function indicated by this table:

What is the slope and what does it represent?

What is the y-intercept and what does it represent?

What would be the pay if a person picks 300 apples?

What would be the new function if only $5 is paid for showing up but the price is
now 10 cents per apple?
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3. Produce the chart of problem 1 on a graphing calculator and show the table
set-up here as well as the table.

4. Produce the chart of problem 2 on a graphing calculator and show the table
set-up here as well as the table.
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Unit 7:
Cumulative Review

1. Simplify 3(5-17)/2-1.

Algl, Unit 7: Cumulative Review_absent-student, page 1

2. Simplify 3/8 —5/11 + 2.

3. Simplify |5-8]|(5-8)/(-2).

4. Evaluate (3x—2y + 9)x whenx =5
andy =-1.

5. Solve 8(x+1)— (2 +x) =4x + 1.
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6. Present the solution to 4x + 2 < 6x — 20 both algebraically and graphically.

7. Use unit multipliers to convert 36 miles to meters.

8. 8is what percent of 300? 9. What is the slope of a line passing
through (5, -8) and (-2, -18)?

10. If the base of a triangle is 8 more than either of the other two equal sides,
how long is the base if the perimeter of the triangle is 98?
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11. What is the range of f(x) = 11x — 12 when its domainis { -8, -2, 0, 6, 10 }?

12. What is the equation of a line 13. What is the equation of a line
parallel to the x-axis and passing parallel to the y-axis and passing
through (5, 8)? through (5, 8)?

14. What is the equation of the line shown here?

Ay

3|~

\
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15. What is the equation of the line shown here?

Ay

1.2

16. What is the equation of the line shown here?
Ay

3
~—— |1
g2
\X

17. Which of the following sets of ordered pairs are not functions?

A. {(4,22),(9,-6),(-4,22),(1,1) }

B. {(-1,6),(1,6),(6,-6),(-1,1) }

C. {(2,7),(7,7),(5,7),(-2,7),(8,7) }
D. {(4,5),(4,6),(4,7),(4,8)}

7
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Unit 7:
Review

1. What is the slope of a line that is
parallel to the line given by -8x — 7y =
14°?
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2. What is the slope of a line that is
perpendicular to the y-axis?

3. What is the equation of the line that
has slope 4 and passes through
(2,-6)?

4. What is the equation of the line
having a slope of -2/3 and passing
through the y-axis at -5?

5. What is the equation of the line in
which the ratio of the rise to the runis
4/5 and whose y-intercept is 2?
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6. What is the equation of the line that
passes through (-2, 2) and is parallel to
the line given by x = -77?
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7. What is the equation of the line passing through (4, 10) and (-4, 8)?

8. What is the equation of the line 9. Which of the following line(s) passes
passing through the origin and through the y-axis aty =5?
perpendicular to the line joining the
two points in problem 7? a. y+x+5=0

b. y=5x+1=0

c. y—x-5=0

d. 5y+x+1=0

e. 2y+8x—-10=0
10. What is the equation of the line 11. Which of the following relations is
passing through (1, 2) and not a function?
perpendicular to the y-axis?

a. y=3

b. x=-9

C. y=X

d. y=-x

e. y/3=x/2+7
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12. Examine the two lines given by 4y +2x — 6=0 and -x—2y+11=0and
determine if they are parallel, perpendicular or neither.

13. Examine the two lines givenby 4y +2x — 6=0 and 2x—-y+11=0and
determine if they are parallel, perpendicular or neither.

14. Write the equation of a line that passes through (4, 8) and is perpendicular to
the line given by 12x —y = 19.

www.bluepelicanmath.com



Algl, Unit 7: Review_absent-student, page 4

15. The Old Tyme Ice Cream Parlor sells a bowl of their homemade ice cream for
$3.50. They have many different toppings, each priced at 25 cents. It is possible to
get no toppings or as many as desired. Consider the function that gives the total
price of a bowl of ice cream with toppings in terms of the number of toppings.

Choose an independent variable. What is its meaning?
Choose a dependent variable. What is its meaning?

Make a chart for the two variables and compute the cost for 0, 2, 4, and 6
toppings.

Write out the linear function indicated by this table:

What is the slope and what does it represent?

What is the y-intercept and what does it represent?

What would be the price for a bowl of ice cream with 5 toppings?

What would be the new function be if the price of a plain bowl is $3.75 and only
20 cents per topping?
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16. Using a graphing calculator, enter the function of problem 15 and then
produce a table on the calcultor corresponding to the one described in problem
15. Show the table settings as well as the table the calculator produces.

17. Find the equation of this line.
Ay

18. Which quadrants are touched by the line in problem 17?
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Lines of Best Fit, Correlation
Interpreting data
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é\ Unit 8: Manual scatter plot, correlation
Lesson 01
Example 1: Plot the data from the ‘.
following table of randomly selected test It
grades. The x column is for the test 7513 1
number and the y column is the grade py
made on that test. -
50
Comment on any trend or pattern you see +
in the data. If a trend is observed, draw a
line of “best-fit.” 25
X, Test # y, grade
1 75
c = 5 10 15 °X
8 45 No pattern is observed. The
12 85 grades are not steadily going
16 80 up or down. Rather they seem
19 60 to be randomly scattered.
Example 2: Plot the data from the ‘. z5
following table of randomly selected test -
grades. The x column is for the test 75 »
number and the y column is the grade 'L, 1
made on that test. >
50114
Comment on any trend or pattern you see -
in the data. If a trend is observed, draw a
“line of best-fit.” 25
X, Test # y, grade
1 45 5 10 15 X
5 50
8 70
11 /0 The grades seem to be steadily
14 85 increasing with each new test.
18 90
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Example 3: Plot the data from the

following table of randomly selected test ‘y_p H
grades. The x column is for the test
number and the y column is the grade 75 AN
made on that test. <
AN
Comment on any trend or pattern you T
see in the data. If a trend is observed, 50 5\3
draw a “line of best-fit.” g
X, Test # y, grade 25 T
2 95
5 90
7 70 5 10 15 X
10 75
13 55 The grades seem to be steadily
15 60 decreasing with each new test.
17 45
19 30

Positive correlation:

When the “line of best-fit” has a positive slope as was seen in
Example 2, it can be said that the data plot has positive
correlation (also called a positive trend).

Negative correlation:

When the “line of best-fit” has a negative slope as was seen in
Example 3, it can be said that the data plot has negative
correlation (also called a negative trend).

No correlation:

When there is no line of best-fit and the data seems to be
randomly scattered as was seen on Example 1, it can be said
that the data plot has no correlation.
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Example 4: |dentify the data plots in the three previous examples as having either
positive, negative, or no correlation.

Example 1 no correlation
Example 2 _positive correlation
Example 3 negative correlation
Example 5: From this scatter plot and line ‘:i\
of best-fit, find the equation of the line of -
best-fit. (Use the rise and run indicated in .
the picture to find the slope.) 75 ool <
. . . LR Y
What is the correlation of this scatter plot? 50 u
r |
= Iise -5 dnLw
— un r 25
(5,59
Y=Mxr b
_ 2 b 5 10 15 X
J= TATE & £2)
o,
fo = -7”?&’")*"5 A negative correlation

Example 6: From the line of best-fit developed in Example 5, what would be the
expected grade on test 227

_ —ary, 265
Ej - 'FOCS = 5 X+ p= e
Fos - =25 (o 27 4=
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Assignment: In problems 1-6 determine if there is positive, negative, or no
correlation of the data. Draw a line of best-fit (if possible).

2. A

I
1. P

__-._-E

[of

»]
|
[)

www.bluepelicanmath.com



7. From this scatter plot and line of best-fit,
find the equation of the line of best-fit. (Use
the rise and run indicated in the picture to
find the slope.)

What is the correlation of this scatter plot?
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A

Ao

8. From this scatter plot and line of best-fit,
find the equation of the line of best-fit. (Use
the rise and run indicated in the picture to
find the slope.)

What is the correlation of this scatter plot?
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¥




9. From this scatter plot and line of best-fit,
find the equation of the line of best-fit. (Find
two points through which the line passes and
use the rise and run from those two points to
find the slope.)

What is the correlation of this scatter plot?

Algl, Unit 8, Lesson01_absent-student, page 6

A

10. Draw a line of best-fit for this scatter plot
and then find the equation of the line.

What is the correlation of this scatter plot?
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11. From the equation of the linear
function in problem 9, find the value of
f(12).

Algl, Unit 8, Lesson01_absent-student, page 7

12. From the equation of the linear
function in problem 10, find the value
of f(-20).

13. Plot the data from the following table
of randomly selected test grades. The x
column is for the test number and the y
column is the grade made on that test.

Comment on any trend or pattern you see
in the data. If a trend is observed, draw a
line of “best-fit” and then find the
equation of the line.

X, Test # y, grade
1 85
3 85
6 70
10 70
13 65
14 55
18 55
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Unit 8:

Scatter plots and linear regression on the calculator
Lesson 02 P 8

Data coming from experiments is typically not exact. Suppose we have
the following (x, y) data points that don’t exactly line up in a straight
line. What line (y = mx + b) would best-fit these points?

"

- >

This very complex problem is easily and exactly solved on a graphing
calculator. See Calculator Appendix H for how to enter the points and
produce a scatter plot. Appendix | shows how to produce a linear
regression (best-fit line) with these points.

Example 1: Enter the following points Example 2: Perform a linear regression
into the calculator using Stat | Edit, on these same points and give the
enable a “scatter-plot” with 2" | Stat equation of the resulting line.

Plot, and then Graph.

x y B Flakz Flok:
~NMiE.594 3321168823
-9.0 |-2.1 SRZE+2 . Fd2el3]1 38
5.2 |-1.0 =M
wNe=
-2.0 2.04 W=
23| 5.0 =
60 | 611 W E=
89 | 8.2
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Assignment: In each of the following problems, perform a linear regression on
the provided data and show the equation of the best-fit line along with a sketch
of the line and scatter-plot.

1.

X y
-4.0 9.0
-1.1 4.2

20 |-0.5

1.9 |-2.0

6.0 |-5.0

58 |-7.0

2.

X y
=70 —-40
—29 -52

28 —32

60 —-30

89 -25
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3.

X y
—8.0 | 4.0
1.0 | 5.2

25 | 6.4
70 | 7.3
4.

X y

3 7

9 | -7
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Unit 8:
Lesson 03

Example 1: Use the table to the right to
produce a scatter plot on a graphing
calculator (Calculator Appendix H). In the
table, the left column (x) is for a particular
year while the corresponding number in the
right column (y) is the amount of rainfall (in
inches) for that particular year.

Make a sketch of the scatter plot produced

by the calculator.

L1 LZ Lz
1 ------
& -
.| ok
B 2.2
;| 2B
10 1.8
iz 3k
Leti=19

Algl, Unit 8, Lesson03_absent-student, page 1

Interpretation of linear data using a graphing calculator

X (year) y (inches of rain)

1 19

2 22

4 20.5

6 20.2

8 28

10 31.8

12 35
[JTHOGW
®¥min= o
Amax=15 ]
Hscl=1 b
Ymin=13

Max=

Vecl=1 s ° B
Hres=1 | E. . ... J

Example 2: What is the independent

variable of Example 1?

x (years)

Example 3: What is the dependent
variable of Example 1?

y (inches of rain)

Example 4: Perform a linear regression on the scatter plot of Example 1 (See
Calculator Appendix I). Make a sketch of the calculator display.

inKeg
u=ax+h
a=1.427628397
b=16.4 1756

AL Ptz Fiols
Wi81.4276283
AR H+ 16, 44461
Erad

WWes
WWis
Wy=

WWe=

966
a6
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Example 5: What is the equation of the line of best-fit?

Y = 1.427620397X + 16.44461756

Example 6: What is the correlation of this data (positive, negative, or none)?
Justify your answer.

positive correlation... because the line of best-fit has a positive
slope.

Example 7: What is the slope of the line of best-fit? What is the y-intercept? Give
both rounded to 2 decimal places.

slope =m =1.43
y-intercept = b = 16.44

Example 8: Based on the line of best-fit, what would be a good estimate for the
rainfall (rounded to the nearest whole number) that would be expected in year 7.
Use the calculator to evaluate the linear function of best-fit at x = 7. (See
Calculator Appendix F and an associated video for how to evaluate a function at a
particular x value.)

1=1.4276203906007 8 +16.4
a
26 inches of rain
L
f=F ... .. Y=eb6.43796 |

Example 9: What is the rate of increase of rainfall and what are its units?

The rate of increase of rainfall is the slope = 1.43 inches/year
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Example 10: Using a rainfall linear function built from the slope and intercept of
Example 7, in what year would there be 33 inches of rain? (Do this problem
algebraically, not graphically on the calculator.)

= LHI X & e HKY

-

35 = LH3Y FIlady
33— Jb .Y = /13X
/b, 56 = )HIX

/6. 56 _ ' = /L5 &E gr
i = /

See Enrichment Topic | for an extension of the ideas presented in the
three lessons of this unit: statistics.

See Calculator Appendix P for how to do statistics on a graphing
calculator.
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Assignment:
1. Use the table to the right to produce a X (time, sec.) | y (altitude, ft.)
scatter plot on a graphing calculator. In the
! o 0 3,000
table, the left column (x) is for the time in 4 5 800
minutes while the corresponding number in 10 2’200
the right column (y) is the altitude in feet of !
. . 15 1,700
an airplane at that time.
18 1,200
Make a sketch of the scatter plot produced by 23 1,000
the calculator. 27 800

2. What is the dependent variable of 3. What is the independent variable of
problem 17? problem 17?

4. Perform a linear regression on the scatter plot of problem 1. Make a sketch of
the calculator display.
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5. What is the equation of the line of best-fit in slope-intercept form?

6. What is the correlation of this data (positive, negative, or none)? Justify your
answer.

7. What is the slope of the line of best-fit? What is the y-intercept? Give both
rounded to 2 decimal places.

8. Based on the line of best-fit, what would be a good estimate for the altitude of
the airplane (rounded to the nearest whole number) that would be expected at
time x = 12 sec. Use the calculator to evaluate the linear function of best-fit at x =
12.

9. What is the rate of descent of the airplane? What are the units of the rate?
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10. Using an altitude linear function built from the slope and intercept
of problem 7, at what time would the altitude be 500 ft? (Do this
problem algebraically, not graphically on the calcultor.)

When this lesson is finished, proceed to the cumulative review.
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Unit 8:
Cumulative Review

1. From the phrase, “8 less than 12 2. Use unit multipliers to convert 8
times the height”, define a variable and | inches into miles. (5280 ft = 1 mile)
then write the expression algebraically.

3. Solve 3(x—4) =2(x+1).

4. Find the equation of this line:
X
1 y
-
4/(8, 2)

5. What is the equation of the line passing through (11,2) and (- 9, 6)?

www.bluepelicanmath.com



Algl, Unit 8: Cumulative Review_absent-student, page 2

6. What is the equation of the line passing through the origin and perpendicular
to the line joining the two points of problem 5?

7. What is the equation of the line 8. What is the slope of the line given by
having slope =-2/3 and passing through | 8x—7y +4 =07
the point (-6, 11)?

9. Given the following ordered
pairs a solutions to a linear
function, find the function rule.

x | y=flx)
0 -2
3 22
5 38
6 46
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10. An orange tree currently has 30 pounds of ripe oranges. If another two
pounds ripen every day, what function describes how many pounds of ripe
oranges there will be several days later?

11. After how many days will there be | 12. How many ripe oranges will there
42 pounds of ripe oranges on the tree? | be after 10 more days?

13. A full can of soft drink straight out of a refrigerator (35 degrees) is tossed into
a large swimming pool that maintains a constant temperature of 82 degrees.
Sketch a graph of the temperature of the can as a function of time.

Which is the dependent variable?

Which is the independent variable?

The is a function of
and the functional notation is
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14. 1f f(x) = 3x + 2 and g(x) = x> — 12, find f(2) + g(-3).

15. Solve the following inequality and show the answer both algebraically and
graphically: 3x<5(x—4)+8
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i\ Unit 8: In problems 1-4, draw a line of best-fit (if possible) and state the type
Review of correlation exhibited by the data (positive, negative, or none).

1. o 2. &

o]
]
[)

5. What is the meaning of positively correlated data?

What is the meaning of negatively correlated data?
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6. Plot the data from the following table of
randomly selected test grades. The x
column is for the test number and the y
column is the grade made on that test.

Comment on any trend or pattern you see
in the data. If a trend is observed, draw a
line of “best-fit” and then find its equation.

X, Test # y, grade
1 50
3 50
6 65
10 65
13 70
14 80
18 80

Algl, Unit 8: Review_absent-student, page 2

g

75

50

25

10

16

¥

7. Draw a line of best-fit for this scatter
plot and then find the equation of the line.

What is the correlation of this scatterplot?
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8. Use a graphing calculator to make a X y

scatter plot of the data in this table. Use

: : . -8 120

linear regression to produce a line of best-

fit. Sketch the calculator display. -4 82
-1 67
2 36
6 15
8 -5

Problems 9-13 refer to the data and the line of best-fit in problem 8.

9. What type of correlation does the 10. What is the slope (to two decimal
data of problem 8 exhibit? places) of the line of best-fit?

11. What is the y-intercept (to two 12. What is the equation of the line of
decimal places) of the line of best-fit? best-fit in slope-intercept form?
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13. Using the line of best-fit, algebraically determine the function value at x = 22.

14. The table shown here gives the
depth, y, of a submarine below the
surface in feet. Its depth at various
times, x, in minutes is shown.

Without plotting the data either
manually or with a calculator, what is
the correlation of the data? Justify
your answer.

X (time, min.) | y (feet below surface)
0 -100
5 -200
10 -282
22 -350
36 -448
47 -560

Problems 15-17 refer back to the data of problem 14.

15. What is the dependent variable and
what are its units?

16. What is the independent variable
and what are its units?

17. What are the units of the slope of the line of best-fit?
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Systems of linear equations



Unit 9:
Lesson 01

Algl, Unit 9, Lesson01_absent-student, page 1

Consider the following two equations:

2x—4y =9
11x -5y =-8

The meaning of a solution to a system of linear equations

What does it mean to solve this system of equations? Very simply, it
means to find all the points of intersection of these two lines. In
general there are three distinct possibilities as shown below:

The two lines intersect
in a single point. The x
and y values of that
point are the solutions
to the system.

7

The two lines never
intersect because the
lines are parallel but
separate.

%

The two lines are
directly on top of each
resulting in an infinite
number of
intersection points.

<

wo lines on top
of each other

So, how can we tell by just looking at the equations of two lines which
of the three pictures above represents their orientation?

If the slopes of the two lines are different, then it’s the left
picture above and we have only one point of intersection.

If the slopes are the same and the y-intercepts are different, then
it’s the middle picture above and we have no points of

intersection.

If the slopes are the same and the y-intercepts are the same
(they are actually the same line), then it’s the right-hand picture
above and there are infinitely many points of intersection.
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In each example below, examine the slope and y-intercept. Then tell
how many points are in the solution set of the system. Make a rough
sketch of the lines.

Examplel: -4x=y+9 and y=x—-1
-4x-9=Y )

VY m=-4 ™M= | -
Slopes are different -1 ’

(one intersection point ) a

Example2: —x+y=7 and y=x-1
= { ’

¥
m, = |

M, =my so the lines /

are. 'Pﬂ-"-’l“'l-l- Thr;j have = 7 >
dif. b values So Sepornte .

(No Solukizn)

Example3: —x+y=2 and 6+3x—3y=0

Y= YR —3y=-3x-b 7“/

e | y= x+a 77
] m3=|

Slope are 4he same ;. infact | the equotiens

the Some.. They Stt on -{:aE: -
g-;ih ;ther-. So thére are an infinite

number of points asgiven By =X+
I;'lf'm'{gj many Solutibns
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A point (x, y) can be proven to be a solution to a system of two linear
equations

if it “satisfies” both equations. (When the point is substituted into
both equations, they are both still true.)

Example 4: Prove that (x, y) = (1, -2) is a solution to this system:

3x+y=1
2x—-y =4

(J)-i)‘-——;: X +j = { UJ_Z)\-; 12’,'-"\7 = 4

&5'3! —jj—’ 2= (-2) =
; A4 = 4

Ves, it is a solution since it satisfies both equations.

Example 5: Determine if (-3, 1) is a solution to this system:

X+y=-2
3x—=2y=1
+j’ E31Y 32 -2y =]
S, L 3(3)—2<|=
_.C? -2 = [

=/ 1# ]

No, it is not a solution since it does not satisfy both equations.
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Assignment: In the following problems, examine the slopes and y-intercepts of

the two lines and then tell how many points are in the solution set of the system.
Make a rough sketch of the lines.

1. x+4=yand y=3x—8

2. 2x—3y=-1 and 8x—12y =—4

3. The line given by (1, -5) & (6, -10) and 3y = —3x + 11
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4. Line A has a slope of 3/5 and crosses the y-axis at —8. Line B has a slope of 3/5
and crosses the y-axis at 22.

5. Line A has a slope of 1 and crosses the y-axis at 3. Line B has a slope of 3 and
crosses the y-axis at —1.

6. The product of the slope of the two lines is —1. Hint: This has something to do
with the orientation of the line (parallel, perpendicular, etc).

7. y=41x+2 and 2y =41x+2
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8. The line connecting (0, 0) & (1,1) and the line connecting (-2, -2) & (5, 5)

9.y=3 and x=3

10. y=4 andy=-5
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11. Determine if (x, y) = (2, -3) is a solution of this system:

X—2y=8
2x+y=1

12. Determine if (x, y) = (3, 6) is a solution of this system:

4x -2y =0
x—3y=1
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Unit 9: . . . .
Solving two linear equations by graphin
é\ Lesson 02 8 d y graphing

A system of equations is two or more equations. The two equations
that follow comprise a system of equations:

4x -3y =0
5x+ 7y =-3

A system of two linear equations can be solved by graphing them and
then observing where they intersect.

The (x, y) intersection point is the solution of the system.

Example 1: Solve this system by graphing: \ “:

y=-2x+2 .
y=x—4

x¥

(x, y) = (2, -2)

Example 2: Graphically find the intersection X ¢
point of this system: 7

y=2x—8
y=-x+1

x¥

(%, y) = (3, -2) ,

www.bluepelicanmath.com



Algl, Unit 9, Lesson02_absent-student, page 2

Example 3: Solve this system: &
-3y—x=3
6y + 2x =—18
> s ~ vl
wgﬂ y/? éj +ax=F SEhs i o
—}{j_. ¥ +3 63:“11‘}? Sen
MR R LA
= 3 KT3 Ny
ﬁ:-%-l"/ &f‘_'zyﬂj
m*:"—g, Mz = 3
parallel lines, no solution
Example 4: Solve for x and y from: L‘.’
X+4y=4; -2x—8y =—8
o —— =
K+ay=¢ -2>f—5’j-—~'5’ R
QAYy=—Xt¥ ﬂé’L7~ T
A +f
— ,4_/1/ y —
‘%X-F-.’

Jq)?e 3 -

...same equation . . .
two [ines on top of each other.
Infinitely many solutions along

the (ine.

www.bluepelicanmath.com
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Assignment: Solve the following systems by graphing and finding the
intersection point.

1. y=4x—-3; y=-2x+9 X

a v3
2. 2x—y=1; 4x—2y=2 X

a v3
3. y=(1/2)x—-1; y=(1/2)x—-4 L‘.‘

a v3
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4. y=2x+6; y=-x—3 &

vl
5. 4x—3y=-6; 4x—-2y=0 &

vl
6. x—2y=8; 2x+y=1 &

vl
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Unit 9: : . . o
1 Lesson 03 Solving two linear equations by substitution

In the previous lesson we found the solution to a system of two linear
equations by graphically finding the intersection point of the two lines.

Here, we will find that same (x, y) point by strictly algebraic means.

Example 1 (when y is isolated in one of the equations): Solve this system by
substitution:

-3 -4 =
3-——-91“} x—-—zz:#-!—l_
j:—-ﬁ' X = f—j\-———?:
or (- 3, - 5)

Example 2 (when x is isolated in one of the equations): Find the intersection
point of these lines.

X=y-—2
X+2y—-1=0
= H‘*Z-Flj"{:@
¥ =% 5_2{'21‘/&
== T
33?%1_ =[]
J=3 °
or (-1, 1)
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Example 3 (when neither variable is isolated):

x—3y=4
2x+7y=-5

—
X349 = 7
2 =Cy+y 1‘z+27:—5'

2=3C0+4 2@yt Ty =8

Y =-3 +4 éj'*'g\_i?ff:“{
Y = /33:"‘?"5—
/3j:*/3
_mﬁ___.f
1= 73 =
or (1, - 1)
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Assignment: Solve the following systems using the substitution method.

1. x+y=8; y=3x

2. y=3x—-8; x+y=4

3. 3x—-5y=11; x=3y+1

4. x+4y=1; 2x+y=9

www.bluepelicanmath.com



Algl, Unit 9, Lesson03_absent-student, page 4

5. 2a+7b=3; a=1-4b

6. p—59=2; 2p+q=4

7. -4a+5b=17; 5a—-b=5
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8. y=3x—-13; 4x+5y =11

9. 2x+3y=1; -3x+y=15

10. 8=x—-y; x+3y=12
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Unit 9: Solving two linear equations by elimination
Lesson 04

Elimination method (sometimes called the addition method):

e A system of two equations in two variables can be solved by

adding the two equations together so that one of the variables is
eliminated.

e Solve the resulting equation for the remaining variable.

e Substitute this solved variable back into one of the original
equations and solve for the other variable.

Example 1: Solve the system—2x+3y=11;2x+y=1.

—ZZ +34=I( :&x%:!

xX+ 4= ax+3 =
Py =iz 2Ax = 1-3

= 1% 2X =—Z

“ -

Example 2: Solve the system 6a + 7b =-15; 6a—2b=12.

a+bz=-Ir—= 4+ b — -y
~l(4a -2 b)= 12(-1)y— Zed+2b=-/2

Qb = —z7
bat7b=-/5 b= &7 =[=3
ba +(-3) = ~15 . B
ba = Aw|-/5=6

a= % =)
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Example 3: Solve the system 2x—3y=4; x+4y=-9.

ZX=39 =4 — ~34 = 4
._.2(;( + Z‘jj — -9 (-2) —=> 6’11 = /&
#//ﬂ:ZL
)(‘f“f'j’""? - i_j;:__&
z+4(—~z>ﬂ -7
—P=-9
Z——?'}‘g}
=[

Example 4: Solve the system 3x -8y =13; 4x—5y =6.

43k - €j§ )X —= jgA =32y = 52

.._3(4)( Y é(—-?)—-—-/,?ﬁ-f-)ﬁ‘ﬁ-
) '"/7'_-[:31}
4X-5 Y= — 3% _[==%
\ -7 =

4X-5C2)=6 1777
Uy+1B =6
ax—é -/D
4x = -4

— =4 [

X== ==
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Assignment: Solve the following systems using the elimination method.

1. 4x—-3y=-2; 2x+3y =26

2.a—-b=4; a+b=8

3. 2x—=5y=-6; 2x—7y=-14
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4, 3x+y=4; 5x—y=12

5 5p+2q=6; 9p+2g9=22

6. 5x+12y=-1; 8x+12y=20
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7. 3h—5g=-35; 2h—5g =-30

8. 4a—-5b=23; 3a+10b=31

9. 2x+7y=4; 3x—-7y=6
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10. m+5n=4; 3m-7n=-10

11. 5x+9y=1; 3x+4y=2

12. 3x—-4y=8; 4x+3y=19
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Unit 9:

Graphing calculator solutions of linear systems
Lesson 05 PRIng y

Finding the intersection point of two lines:

Using the Y= button, enter the two linear equations as Y1 and Y2.
Press the Graph button to display the two lines simultaneously.

If the intersection point of the lines is not visible, use the Zoom
button and then zoom In or Out. The ZStandard zoom will often
be the most useful. If none of these show the intersection point,
make an estimate of where it is and use the Window button to
adjust the max and min values accordingly.

With the intersection point displayed, access 2" calc |
5.intersect. You will then be asked to identify the “first curve.”
Move the blinker with the left and right arrows until it is clearly on
one of the lines. Press Enter. You will then be asked to similarly
identify the “2" curve.” Finally, you are asked to “guess” the
intersection. Move the blinker until it is very close to the
intersection point and press Enter. The x and y values of the
intersection point will be given at the bottom of the display.

See Calculator Appendix C and a related video for more details on
finding the intersection point of two lines.

www.bluepelicanmath.com




Alg |, Unit 9, Lesson05_absent-student, page 2

Using the techniques described above, find the intersection point of the
following systems of linear equations. Make a rough sketch of the

calculator display.

Example 1:
y=3x+4 and y=—2x—9

3,=3x+4
52 = ";.?K"‘q
AJ

/
\ /

"\’K

(-26,-3%)
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Example 2:
y=-3 and 2y—4+x=0

= =% +4
‘j’ A%+
9= -3
Y, = “A X+
A
N
(i0-®
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Assighment:

Using a graphing calculator, find the intersection point of the following systems of
linear equations. Make a rough sketch of the calculator display.

1. x+4=yand y=3x—8 2. 2x—3y=-1and 8x — 12y = —4

3. y=41x+2and 2y=41x+2 |4, y=—6x+110 and y=x+55
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5. (E)x—yzl and y = x 6. y=x+99 and y-x=-3

7. 1x+.2=3y and y=x+1 8. 1002y =—5x—55 and y=4x—17
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Unit 9: : i ]
é Lesson 06 Solving for two variables in word problems

When working word problems involving two unknowns,
e draw a picture if possible,

e create two variables and define them (or label them in the
picture),

e create two equations using the two variables, and

e solve for the variables using either substitution or elimination.

Example 1: A pile of coins consists of dimes and quarters. If the total number of
coins is 40 and their total value is $4.75, how many of each type coin is there?

d = number of dimes; q =number of quarters

d + 7 = 4O ———70(d +9 ) =40l /o) _%:/0 =—480

B /o 4259 = 4-257100) — /0 4257 =4 75— G = 42
/572 =75
422 =4p =
d 5 = 40 Z T |guarters

d =4 o-=|75dimes

Example 2: A rectangular garden has a perimeter of 76 meters. If the width is 12
meters less than the length, what are the dimensions of the garden?

L cr2L+2LW =76 W= L-]2
ey

Ul —RH =76 w =|/2m
4l = 7b 42l = /0D
L= %}:Zf?ﬂ
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Example 3: One number is 8 more than 11 times another number. When added,
their total is 92. What are the numbers?

x = the first number ; v = the second number

X=1/4+ Jzg + § =72

K=){-74+€ ,;‘:Lq =921-§ =34
X=77+8 o= £4 -7
¥ =| &5 J g
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Assignment: Work these problems by creating two equations with two variables.

1. Tickets for a small private concert sell for $30 for seats near the stage. All other
tickets sell for $25. If a total of 52 tickets are sold totaling $1360, how many
tickets were sold for seats near the stage?

2. If the width of a rectangle is 4 ft less than its length and the perimeter is 68 ft,
what are the dimensions of the rectangle?

3. Bill has coins worth $5.15 in his pocket. If he has only dimes and quarters and
there are 8 more quarters than dimes, how many quarters does Bill have?
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4. On an archeological field trip, Lucy and Chuck found a total of 92 arrowheads.
If Lucy found 6 more than Chuck, how many did Chuck find?

5. A certain rectangle having a perimeter of 84 inches has a length that is 2 inches
more than its width. What is the length of the rectangle?

6. If a triangle’s base is 10 ft and its height is 8 less than the area, what is the area
of the triangle?
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7. Atotal of 50 coins is worth $4.15. If only nickels and dimes are present, how
many of each is there?

8. The Imperial Fruit Stand only sells very high quality, expensive fruit. Three
pears and two apples cost $8.25 while two pears and three apples would cost
$8.00. How much would 4 pears and one apple cost?

9. The length of a rectangle of perimeter 130 meters is 5 meters more than twice
its width. What are the dimensions of the rectangle?
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Unit 9:
Cumulative Review

1. Use a graphing calculator to make a scatter plot of X y
the data in this table. Use a linear regression to
: . . 10 300

produce a line of best-fit. Sketch the calculator display.
20 325
30 401
40 444
50 512

2. What type of correlation does the 3. What is the slope of the line of best-
data of problem 1 exhibit? fit in problem 1?

4. What is the y-intercept of the line of | 5. What is the equation of the line of
best-fit in problem 17? best-fit (in problem 1) in slope-intercept
form?
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6. Using the equation for the line of best-fit in problem1, algebraically determine

the function value at x = 37.

7. Write an inequality that specifies all
the numbers between -7(inclusive) and
13(exclusive).

8. Solve for bfrom3(2—-b)—b=19+b.

9. Atriangle’s base is 12 inches and its height is 3 inches less than its area. What
is its area? (Use two equations with two variables to solve this problem.)

www.bluepelicanmath.com



Algl, Unit 9: Cumulative Review_absent-student, page 3

10. 36 is what percent of 79? 11. 22.5% of what is 234?

12. What is the equation of a line that | 13. What is the equation of a line that
has a slope of 3 and passes through passes through (-8, 4) and is parallel to
(10, -1)? the line given by x = 19?

14. What is the equation of the line passing through (4, 10) and (-4, 8)?
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15. What is the equation of the line passing through the y-axis one unit above the
origin and perpendicular to the line given by 8x — 2y = 9?

16. If f(x) = 4x —x —9 and g(x) = x* + 5x, find 3f(-2) + 2g(3).

17. Find the domain and range
represented by this set of ordered
pairs. Is it a function? Why?

{(-4,1),(7,2),(8,3),(7,-11), (10, 5) }
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Unit 9:
Review

1. Determine if (x, y) = (3, -2) is a solution to this system:
y=2x—-8; y=-x+1

In problems 2 — 4, examine the slopes and y-intercepts to determine how many
points are in the solution set to the given systems. Justify your answers.

2. y=2x+6; y=-x—3

3. 8x—-2y=8; 4x—-y=4

4, -3y+x=3; -6y +2x=18
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5. Graph these two lines to find their “:
intersection point.

X—=2y=8; 2x+y=1

x’

6. Use the substitution method to find the intersection point of these lines:

Xx=4y—-9; 2x+y=9

7. Use the substitution method to solve this system of equations:

IX—=2y=-6; x—y=2
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8. Use the substitution method to solve this system:

3a-5b=-35; 2a-5b=-30

9. Use the elimination method to find the intersection point of these two lines:

-7y—2x=5; x—3y=4

10. Use the elimination method to solve this system of equations:

4h—-7g=10; 3h+2g=-7
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11. Use the elimination method to solve this system of equations:

2x—5y=27; 8 —3y=-11

12. The number of boys in Mrs. Assignmore’s algebra class is 5 more than the
number of girls. If there are 31 students in the class, how many girls are in the
class?

13. A triangle with a perimeter of 27 meters has a base that is 3 meters more
than the other two equal sides. How long is each side of the triangle?
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14. Use a graphing calculator to find the intersection point of these two lines.
Make a sketch of the graphed lines in the calculator display.

y=.35x+2.01; y=-1.056x—2.2
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Unit 10: Direct variation
Lesson 01

Consider y = mx.

There are several ways to describe the relationship between x and y:

y varies directly as x

y varies as X

y is directly proportional to x
y is proportional to x

y varies linearly with x

When working with lines we call m the slope; however, in the context
here we call it the constant of proportionality. In fact, most of the time
we call the constant k and write:

Y = KX

Solving for k we get:

J -k
X

Think of two ordered pairs that satisfy this equation, (x1, y1) and
(X2, y2). Substituting these in we get two equations:

i.—:k mﬂfi':,é

XI Xl
Since both equal k, they equal each other:
9: _ Y2
J'f; }(?—
Hence, y = kx implies N2z
X1 X2
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Notice that when y is directly proportional to x:

e the function y written as a function of x is a linear function,

e the constant of proportionality is the slope of the line, Y

e and the y-intercept is 0.

Example 1: y varies directly as x. When
xis 3,yis 14. What is x when y is 11?

= _&:gz
Y=kx — i
H -2
R Xz
)y, = 33
=( 33
X2 77

Example 2: If b is directly proportional
to xthen b =7 when x =9. What is x
when b =117

_kx e 2= D2

b“kx x‘—Xz
q _ i
9 - X
7x = 71
X:ﬂ
4

Example 3: The profit p from the crop
varies linearly with the amount of
rainfall r. If p = $62,000 when the
rainfall is 26 inches, what is the
expected profit when the rainfall is 32
inches?

I /Z
¢,000 RN
26 3z
2l p={62000)3%
= Li%hooo iy g

<6 -
www.bluepelicanmath.com

Example 4: p is directly proportional to
qg. When p is 10, g is 200. What is the
constant of proportionality?

p= ¢y
/J = L300
/0 _
200 'é
A =;€
20




Assignment:

1. cis proportional toj. Whenjis 2, c
is 5. What is the value of j when cis 11°?

Algl, Unit 10, Lesson01_absent-student, page 3

2. Whenxis 9, pis 11. If x varies
linearly with p, what is x when p is 10?

3. What is the constant of
proportionality in problem 2?

4. Write the function describing the
relationship between w and r when r
varies as w.

5. The number of failures f was
proportional to level of difficulty d of
the material. The teacher found that 3
students failed when the difficulty level
was 18. How many would fail if the
difficulty level was raised to 36?
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6. The reds vary linearly with the blues.
If there are 14 reds when there are 4
blues, how many reds can be expected
when there are only 2 blues?
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7. zvaries as m. Find the missing value 8. If m varies as n with a constant of
in the table below. proportionality of 12, what will be the

m z value of n when m = 1047
2 6
14.1 ?

9. Sketch a graph of y as a function of x | 10. If y varies directly as x, what is the

when it is known that y varies as x with | y-intercept when y is written as
a constant of proportionality of -2. function of x and then graphed?

11. The population of a particular ancient civilization was always proportional to
the amount of yearly rainfall. One year the population was 72,000 when the rain
totaled 36 inches. What would be the population when the rain was only 20

inches?
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12. Does the data in the table below
indicate that there is a direct variation
relationship between the two
variables? (justify your answer.) If so,
write the function rule.

X y
3 9
5 15
8 24
11 33
15 45
32 96

Algl, Unit 10, Lesson01_absent-student, page 5

13. Does the data in the table below
indicate that there is a direct variation
relationship between the two
variables? (justify your answer.) If so,
write the function rule.

X y
2 4
6 12
7 14
12 36
20 60
30 120

14. Write the equation that indicates
that j is proportional to d.

www.bluepelicanmath.com

15. The constant of proportionality
involved in the direct variation of b with
¢, is 1.2. What is the slope of the line
resulting from graphing b as a function
of ¢?



16. Consider the function relating

Celsius temperature and Fahrenheit.
C=(5/9)(F—32)

Does C vary directly as F? Justify your

answer.
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17. Which of the following equations
illustrate direct variation?

y =4x
m+n=0
u=3v+2
g=4h+0

3y =12x

2y +4x+1=0

S o o0 T w

18. If the number of healthy fish f
varies as the amount a of food
available, how many fish would be
present when 6 Ibs. of food are
available? (Assume that 120 fish
corresponds to 8 Ibs. of food.)

19. What is the constant of variation if
y varies directly as xand y =5 when x =
20?

20. If g is proportional to h and the constant of variation is 22, what is the value

of gwhen h=117

www.bluepelicanmath.com



/

Algl, Unit 10, Lesson02_absent-student, page 1

Unit 10: Indirect variation
Lesson 02

Considery = k/x.

There are two ways to describe the relationship between x and y:
e yvaries inversely as x
e yisinversely proportional to x

Solve for k, the constant of proportionality and get:

fi=){£ Xy= Kk

Substituting in two ordered pairs, (x1, y1) and (x,, y,), that satisfy this
equation, we get two equations:

X,y,=4 and X34, =k
Jﬂ J(,fj;:xszz

Hence y = k/x implies y1x1 = y2X5

Example 1: ais inversely proportional | Example 2: The variable z varies

tob. Whenais9, bis12. Whatis a inversely with h. What is the constant
when b has a value of 2°? of proportionality when the pair (h, z) =
(5,-1)?
5 2= £
.42 =a-2 e P
?’ Hé - S
"i - _£
& ;5
a = 5‘/ k = =5
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Example 3: The average of the grades
on a test is inversely proportional to the
square of the amount of time spent in
detention. What is the constant of

proportionality when the test average is
75 and the detention time is 5 hours?
7_2-
- K

75 = %

75 = £

75(25) = K
/875 = £

A K
25
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Example 4: If y is inversely proportional

to x and the constant of proportionality

is 900, what is the value of x when y is
= G0

457?
77 %%

5= 900
7 A

Y5y = 00
X =20

See Enrichment Topic D for how to solve problems that simultaneously combine

direct and inverse (indirect) variation.
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Assignment:

1. What is the constant of
proportionality when y is inversely
proportional to x, andy =4 when x =
107?
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2. Write the function describing the
relationship between w and r when r
varies inversely as w.

3. Write the function describing the
relationship between w and r when r
varies as w.

4. How many rabbits are there when
there are 20 coyotes? The number of
rabbits is inversely proportional to the
number of coyotes where the constant
of proportionality is 100.

5. zvaries inversely as c. Find the
missing value in the table below.

z c
2 6
? 11
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6. z varies inversely as m. Find the
missing value in the table below.

m z

2 6

14.1 ?




7. Tisinversely proportional to P. Find
the missing data in the table below.

P T
4 ?
19 16
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8. The number of free-throws f made
was inversely proportional to the
hostility h factor of the crowd. If 7 free
throws were made when the hostility
factor was 12, how many free-throws
would be made when the hostility
factor is only 4°?

9. If mis directly proportional to n and
m =12 when n = 2.6, what would be
the value of n when mis 21?

10. If jvaries inversely with p, and the
constant of proportionately is 7, what
would be the value of p when j=5?

11. Write the equation that indicates
that A is inversely proportional to B.
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12. If g/h =22, is g directly proportional
or inversely proportional to h?
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13. If the number n of a fish within a particular species varies inversely as the
salinity of the water, and 200 fish are present when the salinity factor s is 15, how
many fish will be present when the salinity is 20?

14. Does the data below indicate that
there is an inverse variation
relationship between the two
variables? (Justify your answer.) If so,
write the function rule.

X Yy
4 25
5 20
10 11
20 6
25 5

15. Does the data below indicate that
there is an inverse variation
relationship between the two
variables? (Justify your answer.) If so,
write the function rule.

X Yy
2 40
4 20
5 16
8 10
10 8
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16. If the greens are inversely 17. Using the information in problem
proportional to the reds, what is the 16, how many reds would there be if
constant of proportionality when there | there are 48 greens?

are 16 greens and 4 reds?

18. Which of the following equations represent an inverse relationship between x
and y?

a.x+y=1 b.3x—-y=0 c.x+1/y=0 d. y=14/x e. 2/x =y

19. Which of the choices of problem 18 represent a direct variation between the
variables x and y?
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Sem 1: . .
" Comprehensive Review
A Review P

1. Simplify 2x — 9y + 4x + 11y by combining like terms and then evaluate at x = -2
andy =4.

2. Simplify 2/6 —1/7 + 3

3. Simplify 1 —4(3z - 2) — 2(7 — z) and then evaluate at z = -5.

4. Solvefory: 11(y—2)+2[y—-3(y+1)]=0
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5. Solveforp: —p—(5-6p)+(p+8)=15

6. Solve for h: 3(-h—-3)=-3(h+1)+2

7. Solve this inequality and express the answer both symbolically and as a graph
on a number line: 3x—11<4

8. Solve this inequality and express the answer both symbolically and as a graph
on a number line: 4(2 +x) <6x + 12
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9. Rewrite the inequality x <y after
multiplying both sides by — 6 .

Alg |, Sem1 Review_absent-student, page 3

10. Define a variable and then write
this expression algebraically:

“47 decreased by the width”

11. Write the inequality that describes this graph:

-3 0

>

o

12. Which of the following is a solution
to the inequality shown in problem 117?

{-5,-4,-3,-2,11.304 }

13. 26 is what percent of 79.2?

14. The length of a rectangle is 5 more than its width. What are the dimensions of

the rectangle if its perimeter is 267?
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15. What is the rate of commission on the sale of a car if the salesman makes

S300 on the sale of a $4,700 used car?

16. 29% of what is 1727

17. Convert .0289% to a decimal
fraction.

18. Plot the point P(-8, 6) on a
coordinate plane and then show a new
point Q that is the reflection of P across
the x-axis. In which quadrant is Q?

19. What is the equation of a vertical
line passing through (5, — 6)?

20. Find the domain and range of the
relation represented by this mapping. Is
it a function? Why?
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21. Find the domain and range of the
relation represented by this table. Is it a
function? Why?

X y
2 6
9 9
13 13
22 30

Alg |, Sem1 Review_absent-student, page 5

22. If f(x) = —x + 16x — 2 and g(x) = 3x -7, find the value of 2g(3) — 5f(-1).

23. A left-over dish is taken from a refrigerator at 34°F and placed in a 250°F
oven. Sketch a graph of the temperature of the dish over the next few hours.

Which is the dependent variable?

Which is the independent variable?

The is a function of
and the functional notation is

24. What is the equation of the line having a slope of —3/5 and passing through

the y-axis aty = 22?
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25. What is the equation of the line that passes through the x-axis just two units
to the left of the origin and the point (-5, 12)?

26. What is the equation of the line
passing through the origin and
perpendicular to the line given by
3y+2x=77?

27. What is the equation of the line
that passes through (4, —8) and is
parallel to the line given by y + 6 = 0?

28. Examine these two linear equations and determine if their two-dimensional
graphs are perpendicular, parallel, or neither. How many points would be in the

solution to this system of equations?

4y +3x=12 and y-x+234=1

29. Examine these two linear equations and determine if their graphs are
perpendicular, parallel, or neither. How many points would be in the solution to
this system of equations? x=4 and 17-x=0
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30. Examine these two linear equations and determine if their graphs are
perpendicular, parallel, or neither. How many points would be in the solution to
this system of equations? 8x +3 =-5y and 16y—10x+1=0

31. Draw a line that has an x-intercept of — 6 and a y-intercept of —10. What is the
equation of this line? Which quadrants are touched by this line?

32. Draw a line of best-fit for this scatter ‘
plot and then find the equation of the =
line.

What is the correlation of this scatterplot?

www.bluepelicanmath.com



Alg |, Sem1 Review_absent-student, page 8

33. Use a graphing calculator to make a X y

scatter plot of the data in this table. Use

: : . -8 120

linear regression to produce a line of best-

fit. Sketch the calculator display. -4 82
-1 67
2 36
6 15
8 -5

34. What type of correlation does the | 35. What is the slope (to two decimal
data of problem 33 exhibit? places) of the line of best-fit?

36. What is the y-intercept (to two 37. What is the equation of the line of
decimal places) of the line of best-fit? best-fit in slope-intercept form?
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38. Determine if (4, —=5) is a solution to this system:

y=8x—37; 4x+6y—-1=0

39. Graph these two lines to find their ‘\,
intersection point.

X—2y=8; 2x+y=1

x'

40. Use the substitution method to find the intersection point of these lines:

Xx=4y—-9,; 2x+y=9
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41. Use the elimination method to find the solution to this system:

4x—-6y+2=0; 2x—-5y=11

42. Use the elimination method to find the intersection point of these two lines:

-7y—2x=5; x—3y=4

43. Use the substitution method to find the intersection point of these two lines:

2x—5y=2; 3x+y=0
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44. Use a graphing calculator find the intersection of these two lines. Make a
sketch of the calculator display:

y=.37x+2.01; y=-1.156x—-2.4

45. The number of boys in the class is 5 more than the number of girls. If there
are 31 students in the class, how many girls are in the class?

46. The number of green birds is inversely proportional to the number of red
birds. In one instance there were 33 green birds when there were 2 red birds.
How many red birds can be expected when there are 22 green birds?
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47. The profit p per unit varies as number of features f in the product. What is
the constant of proportionality when 11 features yields a profit of $23?

48. If g is directly proportional to h and g = 2 when h = 3.4, what would be the
value of hwheng=117?
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