Summer Review Packet
for

Algebra 2 Trigonometry

This packet is a review of topics that were covered Algebra 1 and
are contained in chapters one and two of Algebra 2.
All problems are to be completed in pencil on /oose-/leaf paper
with all work shown.
All graphs should be drawn on graph paper.

Work should be completed and ready to be turned in on the first
day of school,
Wednesday, August 19, 2009.
This packet will count as two homework grades and there will be a
test on the material during the first week of school.

The Algebra 1 and Algebra 2 textbooks are on line.
ALG1- User: ALGIOBIL Password: t7es20uDla

ALG 2 - User: ALG2 Password: N4cé6abrada

Teachers will be available at school on
Tuesday July 7th and Thursday July 16th
9:00am - 11:00am
to help and answer any questions you may have.

ENJOY YOUR SUMMERI!

We look forward to seeing you in August!

NAME
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Solving Inequalities

1-5, Study Guide and Intervention

Solve Ineq ualities The following properties can be used to solve inequalities.

Addition and Subtraction Properties for Inequalities

Multiplication and Division Properties for Inequalities

For any real numbers &, b, and ¢:
1.fa<bthena+c<b+canda-c<b-c
2. lfa=bthena+c=b+canda-c=b-rc

For any real numbers a, b, and ¢, with ¢ # 0
1. If ¢is positive and a < b, then ac < be and % < %

b

2. If ¢ls positive and a > b, then ac > be and % >

b

3. If cis negative and a < b, then ac > be and % >

b

4. If cls negative and a > b, then ac < be and % <

These properties are also true for = and =.

Edepf#l ' Solve 2x + 4 > 36. ' Emmplﬁ & Solve 17 - 3w = 35. Then
Then graph the solution set on a graph the solution set on a number line.
number line, 17— 3w = 35
etd-4>36-4 17-3w-17=35-17

2x > 32 -3w =18
x =16 w=-6
The =olution set 1s {x|x = 16}. The solution set 1s (-, —6].
T ————— B e e e o e s e e g
13141516 17 18 10 20 2 987654321

Real-World Problems with Inequalities Many real-world problems involve
inequalities. The chart below shows some common phrases that indicate inequalities.

< > < =
s lessthan | Is greater than | is at most is at least
Is fewer than | is more than | is no more than is no less than

Is less than or equal to | is greater than or equal to

Emmpl'?' ' SPORTS The Vikings play 36 games this year. At midseason, they
have won 16 games. How many of the remaining games must they win in order to
win at least 80% of all their games this season?

Let x be the number of remaining games that the Vikings must win. The total number of
games they will have won by the end of the season 1s 16 + x. They want to win at least 80%
of their games. Write an mequality with =,
16 + x = 0.8(36)

x=0.8(36) — 16

xr=128

Sinee they cannot win a fractional part of a game, the Vikings must win at least 13 of the
games remaining.
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1-5, Practice

Solving Inequalities

Solve each inequality. Describe the solution set using set-builder or interval
notation. Then, graph the solution set on a number line.

1.8 —-6=10 2.23 - 4du <11
1 1
4321012734 210123456

3.-16-8=0 4,145 <95+ 5
————ttt1 1
432101214 $ 3210121734

5.9x—11=6x-9 6. —3(dw — 1) =18
—t———t1 1
§ 321012134 §$ 32101214

7.1-8u=3u-10 8.17.5 <19 — 2.5
1 11
321012134 $ 32101214

9.92 -5 -3<Tr—4 10,1 +5(x—-8)=2-(x+5)
1 -

11.“;33—35 12,0 - 22— ¢) =0
e e e e I -

13. -36 — 2(w + T7) > —4(2w + 52) 14.4n-5n-3)=3n+1) -4

Define a variable and write an inequality for each problem. Then solve.

15. Twenty less than a number 1s more than twice the same number.
16. Four times the sum of twice a number and —3 is less than 5.5 times that came number.

17. HOTELS The Lincoln’s hotel room costs $90 a night. An additional 10% tax is added.
Hotel parking 1s $12 per day. The Lincoln’s expect to spend $30 in tips during their stay.
Solve the inequality 90x + 90(0.1)x + 12x + 30 = 600 to find how many nights the
Lincoln’s can stay at the hotel without exceeding total hotel costs of $600.

18, BANKING Jan's account balance 1s $3800. Of thig, $750 is for rent. Jan wants to keep a
balance of at least $500. Write and solve an inequality deseribing how much she can
withdraw and still meet these conditions.
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Solving Compound and Absolute Value Inequalities

Com pound Ineq ualities A compound inequality consists of two inequalities joined hy
the word and or the word or. To solve a compound inequality, you must solve each part

separately.
And Example: x = —4 and x < 3 The graph is the intersection of solution sets of
Compound | ——d=—ffefefefet- | | = two inequalities.
Inequalities 54321012345
or Example: x= -3 0r x = 1 The graph is the union of solution sets of
Compound | <t two Inequalifies.
Inequalities 54821012345

ZAUIAY Solve -3 < 20+ 5= 19.
Graph the solution set on a number line.

Examp le2 Solve3y -2=1Tor

2y = 1= -9, Graph the solution set

-3=%+5 and 2+5=19
-8=2% n=14
-4 =y =7
-4 =x=T
—_,-—

B 642024068

on a number line,

ay-2=T7 o y-1=-9
=9 or 2y =-8
y=3 or y=-4
A e e e

864202468

Absolute Value Inequalities Use the definition of absolute value to rewrite an
absolute value inequality as a compound mequality.

1.1f |a| < b then -b< a<bh.
2.1t |a] > b thena>bora < -b.

Thesa statements are also true for = and =.

For all real numbers & and b, b = 0, the following statements are true.

Edep 29 Solve |;t + 2| > 4, Graph

the solution set on a number line.

By statement 2 above, if 2+ 2| > 4, then
x+2>4orx+ 2 <-4 Subtracting 2
from hoth sides of each inequality gives
x> 2orx < -6,

B e
864202468

Solve |2v - 1] <5.

Graph the solution set on a number line,

By statement 1 above, if |2x -1 | < 5, then
-5 < 2x — 1< 5. Adding 1 to all three parts
of the inequality gives —4 < 2x < 6.
Dividing by 2 gives -2 < x < 3.

—

8 642024¢67¢8
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| Solving Compound and Absolute Value Inequalities

Write an absolute value inequality for each of the following. Then graph the
solution set on a number line.

1. all numbers greater than 4 or less than —4 b ————

864202468

2. all numbers between —1.5 and 1.5, including S e e e
-15and 1.5

Write an absolute value inequality for each graph.

L A o e 4. O
2 10 0 1 N 4320101234

Solve each inequality. Graph the solution set on a number line.

5. -8 < 3y — 20 < 52 635 —2) < 24 or 6x — 4 >4 + By
——————— ——
04 812162024 283 20246 8101241

7.20—-3>=1ord-Tx <17 8,15 -hr=0andhx+6=-14
—————ttt+ 1
§ 3210121734 4§ 3210123 4

9. |2w| =5 10. |y + 5] <2
L1 1 1 1 1 1 | ! 1 1 ! ! 1 1 1 |
-1 1T T 17 17 1T 17 1 1T T T 1T 17 1"

4§ 32101234 8765432110

1. |x-8| =3 12.]2: - 2] =3
| I I [ e I IO | [ ! /! 111 1 1
I °T 7 T 1T 1T 11 | L L L L L )

13. |2 +2| -7=-5 14 || =x -1
—_— R

15. |30 + 5| = -2 16. |3n-2| -2<1
——

17. RAINFALL In 90% of the last 30 years, the rainfall at Shell Beach has varied no more
than 6.5 inches from 1te mean value of 24 inches. Write and solve an absolute value
nequality to describe the rainfall in the other 10% of the last 30 years.
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Expressions and Formulas

Order of Operations

1. Simplify the exprassions inside grouping symbols.
Order of 2. Evaluate all powers.

Operations | 3. Do all multiplications and divisions from left to right,
4. Do all additions and subtractions from left to right.

Evaluate [18 — (6 + 4)] + 2. Evaluate 322 + x(y - 5)
18 - (6+ 4] = 2 = [18 - 10] = 2 ifx =3 andy = 05.
=8=9 Replace each vanable with the given value.
=4 4 xly—5)=3-32+305-5)
=3:(9) +3(-45)
=27-135
=135

Formulas A formula is a mathematical sentence that uses variables to express the
relationship between certain quantities. If you know the value of every variable except one
in a formula, you can use substitution and the order of operations to find the value of the
unknown variable.

Emmp"?’ ' To caleulate the number of reams of paper needed to print n copies

of a hooklet that is p pages long, you can use the formular = %, where r 1s the
number of reams needed. How many reams of paper must you buy to print

172 copies of a 25-page booklet?

Substitute n = 172 and p = 25 into the formula r = 2

500°
(172)(25)
500
43,000
T OB00
= 86

You cannot buy 8.6 reams of paper. You will need to buy 9 reams to print 172 copies.
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Solving Equations

Verbal Expressions to Algebraic Expressions The chart suggests some ways to
help you translate word expressions into algebraic expressions. Any letter can be used to
represent a number that 1s not known.

Word Expression Operation

and, plus, sum, increased by, more than | addition

minus, difference, decreased by, less than | subtraction

times, product, of (as in % of anumber) | multiplication

divided by, quotient division
Exampfal ! Write an algebraie Exampla 9 Write a verbal sentence to

expression to represent 18 less than | represent 6(n — 2) = 14.

the quotient of a number and 3. Six times the difference of a number and two

% - 18 s equal to 14.

= 1-3) Study Guide and Intervention (coninued
Solving Equations

Properties of Equality You can solve equations by using addition, subtraction,
multiplication, or division.

P

Addition and Subtraction | For any real numbers &, b, and ¢, If a = b,
Properties of Equality thena+c=b+canda-c=b-c

Multiplication and Division | For any real numbers a, b, and ¢, f a = b,
Properties of Equality thena-c=b-cand, if cis not zero, % = %

ZULAY Solve 100 — 8 = 140, Solve 4v + 5y = 100 for y.

100 — 8 = 140 L+ By = 100
100 — 8 — 100 = 140 — 100 L + By — dx = 100 — 4
8¢ = 40 By = 100 — 4
x=-5 y=%{100—4.x}

904
=20 5x
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Solving Equations

Write an algebraic expression to represent each verbal expression.

SAITE

1. 2 more than the quotient of a number and 5 2. the sum of two consecutive integers

3.5 times the sum of a number and 1 4. 1 less than twice the square of a number

Write a verbal expression to represent each equation.

5.5— 2% =4 6. 3y = 4°
T.3c=2-1 s%:s{zmﬂ}

Name the property illustrated by each statement.
9.Ift — 13 = 52, then 52 =t — 13. 10.If8(2g + 1) =4, then 2(2¢ + 1) = 1.
11.Ifh + 12 = 22, then h = 10. 12, If 4m = —15, then —12m = 45.

Solve each equation. Check your solution.

13.14=8 - 6r 14.9 + 4n = -59

-3 1 5 ] 3 11
]-O'Z_in_g 16.§S+E—E
17.-16r+5=-78 1B.6x—-5=7T-%
19.5(6 —4v)=v + 21 2.6y -5=-32+1)
Solve each equation or formula for the specified variable.
21.E = me?, form 22,¢c = %, for d
23.h = vt — gt forv U.F= %Iwz + U, for [

Define a variable, write an equation, and solve the problem.

25. GEOMETRY The length of a rectangle 1s twice the width. Find the width if the

perimeter is 60 centimeters.

26. GOLF Luis and three friends went golfing. Two of the friends rented clubs for $6 each. The
total cost of the rented clubs and the green fees for each person was $76. What was the cost
of the green fees for each person?
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Solving Absolute Value Equations

Absolute Value Expressions The absolute value of a number is the number of
units it is from 0 on a number line. The symbol |x| is used to represent the absolute value
of a number x.

* Words  For any real number &, if a s positive or zero, the absolute value of a Is a.
Absolute Value If & Is negative, the absolute value of & Is the opposite of a.
* Symbols For any real number a, |a| =a,ifa=0,and |a| = -a,ifa<0.

Evaluate |-4| - |-2x]| Evaluate |2v - 3y|
if x = 6, ifx=—-4andy=3.
|-4| - [-2¢| = [-4] - [-2-$6] |20 - 3y| = |2(-4) - 33)]

= |-4] - [-12] = [-8-9|

—4-12 = |-17]

= -8 =17

Absolute Value Equations Use the definition of absolute value to solve equations
containing absolute value expressions.

For any real numbers a and b, where b= 0, If |a| = bthena = bora = -b.

Always check your answers by substituting them into the oripinal equation. Sometimes
computed solutions are not actual solutions.

E‘mmpk’ | Solve |2x - 3| = 17, Check your solutions.
Casel a=b Case 2 a=-b
% —3=17 % —3=-17
2-3+3=17+3 W-3+3=-17+3
2 = 20 % =-14
x=10 x=-17
CHECK |2c-3| =17 CHECK |2(-7)- 3] =17
2010 - 3| = 17 |-14-3] =17
120 - 3] =17 |-17] = 17
117] = 17 17=17/
17=17/

There are two solutions, 10 and 7.
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Solving Absolute Value Equations

Evaluate each expression ifa = -1,b=-8,¢=5,and d = -14.

1. |6a| 2. [2b + 4]

3.-110d + al 4,|17¢| + [3b - 5

5. —6/10¢ - 12 6. 26 - 1| - |-8b+ 5|
7. 150 - 7] + 3¢ - 4 8.1- 7| - |l
9.-3[0.5¢ + 2| - [-0.56] 10. [4d| + |5 - 2]

1. la-bl +[b-al 12. 12 - 2d| - 3/b]

Solve each equation. Check your solutions.

13 [n - 4] =13 14, |x - 13| = 2

15. |2y - 3| =29 16.7]x + 3| = 42

17. |3u - 6] = 42 18. |5x — 4| = -6
19, -3|4x - 9] = 24 20, -615 - 2y| = -9
2. 18+p| =2 -3 29, [4w - 1| = 5w + 37
23,42y - 7| +5=9 24, -2|7- 3| -6=-14
95.2]4 — 5| = -3s 26.5 - 3[2 + 2w| = -7
27.5/2r +3| -5=0 28,3 - 5/2d - 3] =4

29, WEATHER A thermometer comes with a guarantee that the stated temperature differs
from the actual temperature by no more than 1.5 degrees Fahrenheit. Write and solve an
equation to find the minimum and maximum actual temperatures when the
thermometer states that the temperature 1s 87.4 degrees Fahrenheit.

30. OPINION POLLS Public opinion polls reported in newspapers are usually given with a
margin of error. For example, a poll with a margin of error of +5% 1s considered accurate
to within plus or minus 5% of the actual value. A poll with a stated margin of error of
+3% predicts that candidate Tonwe will receive 51% of an upcoming vote. Write and
solve an equation describing the mimimum and maximum percent of the vote that
candidate Tonwe 1s expected to receive.
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Properties of Real Numbers

Name the sets of numbers to which each number helongs.

1. 6425 2. V7 3.2 40
5. \3_; 6.-V1s 7.-3 8. -318

Name the property illustrated by each equation.

9. 5x + (dy + 3x) = B - (3x + 4y) 10, 7Tx + (9 + 8) = (Tx + 9x) + 8
11, 5(3x + y) = 5(3x + 1y) 12.Tn + 2n = (T + 2)n

13, 3(2x)y = (3 - 2)(xy) 14,3 -2y =32 x-y 15.(6 + =6}y = Oy
16,4y =1y 17.5(¢ + y) = bx + By 18.4n + 0 = 4n

Name the additive inverse and multiplicative inverse for each number.

19.0.4 20.-16
11 5
21. I 22. 5§

Simplify each expression.

93,61 — 3y — % + 3y 94, ~11a — 13b + Ta — 3b

25,8 — Ty — (3 - 6y) 2. dc — % — (4 + %)

97, 3(r — 10s) — 4(Ts + 2r) %, %{1&1 _15)+ %(8 + 4a)
53 ' 1

29.2(4 - 2 +y) - 45 +x - y) 30. E(Ex N 12;;] - 220 - 12y)

31. TRAVEL Olivia drives her car at 60 miles per hour for ¢ hours. Ian drives his car at
50 miles per hour for (¢ + 2) hours. Write a simplified expression for the sum of the
distances traveled by the two cars.

32. NUMBER THEORY Use the properties of real numbers to tell whether the following

statement 1s true or false: If @ > b, 1t follows that a.( %] > b[ %] Explain your reasoning.
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Properties of Real Numbers

Real Numbers All real numbers can be classified as either rational or irrational. The set
of rational numbers includes several subsets: natural numbers, whole numbers, and
Integers.

R | real numbers {all rationals and irrationals)

{all numbers that can be represented in the form % where mand n are integers and

Q | rational numbers
nis not equal o 0}

irrational numbers | {all nonterminating, nonrepeating decimals}

natural numbers 1,2,3,4,5,6/7,8,9, ..}

0,1,23,4,56,78, ..}

{
N {
W | whole numbers | |
z {

integiers e —3,-2,-1,0,1,2,3,..}

Name the sets of numbers to which each number belongs.

a. —13—1 rationals (Q), reals (R)

Properties of Real Numbers

Real Number Properties

For any real numbers &, b, and ¢
Property Addition Multiplication

Commutative | a+b=b+a a-b=>b-a

Assoclative | (a+b)+c=a+(b+c)|la-b-c=a-(b-o

[dentity at0=a=0+a a-1=a=1-a

Inverse a+(-a)=0=(-a +a |Ifaisnotzero, thena. - =1=

Distributive | alb +¢)=ab+ acand (b+ c)a= ba+ ca

Simplify 9x + 3y + 12y — 0.9x.

v+ 3y + 12y —09x =9 + (= 09x) + 3y + 12y  Commutative Property (+)
=(9+(=09)x+ (3 +12)y Distrioutive Property
=8.1x + 15y Simplity.
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Expressions and Formulas

Find the value of each expression.

w/

L34-7-11 2.4(12 - 42)
3.1+2-34)+2 4.12 - [20 - 2(6% + 3 x 2%]
5.20 = (5 — 3) + 543) 6. (-2 — (3)(8) + (5)(10)
7.18 — (5 — [34 — (17 - 11)]) 8.[45-3)—24-8)]+16
9. L6 - 47 10, 11=5 + 5(-3)
3 :

_ _ a2

11, M 12, 58 1Py a-9)
5-9

Evaluate each expression if a = %, b=-8c=-2,d=3,ande = %
13.ab? - d 14.(c +d)b
15,2 + g2 16, 0~
C ac
17.(b — de)e? 18. ac® — b'de
ﬂrC4 C
19. -bla + (c — d)?] 20, — - —
d &
21.9kc - 1 22, 20b? - (d° - c)

e

23. TEMPERATURE The formula F = gC + 32 gives the temperature in degrees

Fahrenheit for a given temperature in degrees Celsius. What 1s the temperature in
degrees Fahrenheit when the temperature is —40 degrees Celsius?

24, PHYSICS The formula h = 120¢ — 16¢* gives the height h in feet of an object ¢ seconds
after it 1s shot upward from Earth’s surface with an initial velocity of 120 feet per
second. What will the height of the object be after 6 seconds?



2-1, Study Guide and Intervention

Relations and Functions

Graph Relations A relation can he represented as a set of ordered pairs or as an
equation; the relation 1s then the set of all ordered pairs (x, ¥) that make the equation true.
The domain of a relation is the set of all first coordinates of the ordered pairs, and the
range 1s the set of all second coordinates.

A funetion 1s a relation in which each element of the domain 1s paired with exactly one
element of the range. You can tell if a relation 1s a function by graphing, then using the
vertical line test. If a vertical line intersects the graph at more than one point, the
relation 15 not a function.

Graph the equation y = 2x — 3 and find the domain and range. Does

the equation represent a function?

Make a table of values to find ordered pairs that x|y ]
satisfy the equation. Then graph the ordered pairs.
. -1|-5

The domain and range are both all real numbers. The

praph passes the vertical line test, so 1t 15 function. 0 |-3| [ -
- ¢ X
2|1
313

Equations of Functions and Relations Equations that represent functions are
often written in functional notation. For example, y = 10 — 8« can be written as

f(x) = 10 — 8x. This notation emphasizes the fact that the values of y, the dependent
variable, depend on the values of x, the independent variable.

To evaluate a funetion, or find a functional value, means to substitute a given value in the
domain into the equation to find the corresponding element in the range.

Given the function f(x) = 22 + 2, find each value.

a. f(3)

flo)=x2 + % Original function
f(3)=32+2(3)  substitute.
=15 Simplify

b. f(5a)

flx) = x2 + 2 Original function
f(5a) = (5a)* + 2(5a)  Substiute.
= 25a% + 10a  simply
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Relations and Functions

Determine whether each relation is a function. Write yes or no.

/)

L

L p R 2. D R
=
8 X |y 4. J
1[0 B
- INY
2| -2
114

Graph each relation or equation and find the domain and range. Then determine
whether the relation or equation is a function.

5. (4, ~1), (4, 0), (0, 3), (2, 0) 6y =2r—1
y
0 X
Find each value if flx) = " i 5 and g(x) = -2x + 3.
"
7.£(3) 8.7(—4) 9, g(i)
10. f(-2) 11. g(-6) 12.flm - 2)

13. MUSIC The ordered pairs (1, 16), (2, 16), (3, 32), (4, 32), and (5, 48) represent the cost of
buying various numbers of CDs through a music club. Identify the domain and range of
the relation. Is the relation a function?

14. COMPUTING 1If a computer can do one calculation 1n 0.0000000015 second, then the
function T'(n) = 0.0000000015n gives the time required for the computer to do n
calculations. How long would 1t take the computer to do 5 billion calculations?
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Linear Equations

Identify Linear Equations and Functions A linear equation has no operations
other than addition, subtraction, and multiplication of a variable by a constant. The
variables may not be multiplied together or appear in a denominator. A linear equation does
not contain variables with exponents other than 1. The graph of a linear equation 1s a line.

A linear function 1s a function whose ordered pairs satisfy a linear equation. Any linear
function can be written in the form f(x) = mx + b, where m and b are real numbers.

If an equation 1s linear, you need only two points that satisfy the equation in order to graph
the equation. One way 1s to find the x-intercept and the y-intercept and connect these two
points with a line.

Emm?'“ ' Isflv) =02 - %a Find the x-intercept and the

linear function? Explain. y-intercept of the graph of 4x — 5y = 20.
Yes; it 1s a linear function because it can Then graph the equation.
he Writteln in the form The x-intercept 1s the value of x when v = 0.
fl) = F +0.2. 4x — by = 20 Original equation

4y — 5(0) = 20  Substitute 0 for .

Edep,&Z ' Is2v+ay-3y=0a x =25 Simply

linear function? Explain. So the x-intercept is 5. y 7
No; 1t 15 not a linear function because Similarly, the
the variables x and y are multiplhied y-Intercept is —4. 9 v d
together in the middle term. ,,"

Standard Form The standard form of a linear equation is Ax + By = C, where
A, B, and C are integers whose greatest common factor 1s 1.

Write each equation in standard form. Identify A, B, and C.

ay=8-5 b, 14x = =Ty + 21
y=8r—15 Original equation 1dx = =Ty + 21  Original equation
—8x+y=-5 Subfract &x from each side. 14 + Ty =21 Add 7y to each side.
Br—y=5 Multiply each side by —1. 2t +y=23 Divicle each side by 7.

SoA=8B=-1andC=5. SoA=2B=1and C = 3.
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Linear Equations

State whether each equation or function is linear. Write yes or no. If no, explain
your reasoning.

.

1 hix) =23 2.y= %x
S.y:% 49— By =2

Write each equation in standard form. Identify A, B, and C.

5.y =Tt—5 ﬁ.y:%x+5
3 3
7.3v-5=0 8.:1:——?3.+Z

Find the x-intercept and the y-intercept of the graph of each equation. Then graph
the equation.

9.y =2 +4 10.2¢ + Ty = 14
Y J
0 X
[4] x|
1ly=-2¢—4 12.6x+ 2 =6

13. MEASURE The equation y = 2.54x gives the length in centimeters corresponding to a
length x in inches, What 1s the length in centimeters of a 1-foot ruler?

LONG DISTANCE For Exercises 14 and 15, use the following information.

For Meg's long-distance calling plan, the monthly cost C in dollars 1s given by the linear
function C(t) = 6 + 0.05¢, where ¢ 13 the number of minutes talked.
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Slope

\\\

Slope

changeiny _ Va2~ J

Slope m of a Line | For paints (x,, y,) and (x,, ), where X, # X,,m = dhangsinx ~ 11,

Exdmpl“ ' Determine the slope of Emmp le2 Graph the line passmg
the line that passes through (2, —1) and through (-1, -3) with a slope ﬂf kd
(-4, 5).

’ oy Graph the ordered ¥
m=22"% Slope formula pair (=1, —=3). Then, P
! according to the
_5-(-1 slope, go up 4 units
=— ) = (2 1), (X ) = (4,5 d :
—1-9 Xy, Jy = (2, 1), (%, Jo) = (-4, 5) and right 5 units. 0/,‘,/ X
6 o Plot the new point
=—g="1 smpi (4,1). Connect the B
. mts and d
The slope of the line 1s —1. fl?;nlii: e raw #

Parallel and Perpendicular Lines

In a plane, nonvertical lines with the | In a plane, two oblique lines are perpendicular if
same slope are parallel. All vertical | and only if the product of their slopes is —1. Any
lines are parallel. vertical line 1s perpendicular to any horizontal line.
maEinn WiEE;
slope = mj—4 \L T 1+
P =
Ny 7Y | | [ X
L _ 1 | |l
[slope = m1 slope_—mj 11
L4

Are the line passing through (2, 6) and (-2, 2) and the line passing
through (3, 0) and (0, 4) parallel, perpendicular, or neither?

Find the slopes of the two lines.

The slope of the first line 1s 6-2 _ L.

2
2-(-2)
The slope of the second line 1s g g —%.

The slopes are not equal and the product of the slopes is not —1, o the lines are neither
parallel nor perpendicular.



2-3 SKkills Practice
Slope

Find the slope of the line that passes through each pair of points.

L(L35),(-1,-3) 2.(0,2),(3,0) 3.(1,9),(0,6)
4.(8,-5), 4, -2) 2. (=3,5),(-3,-1) 6.(-2,-2),(10,-2)
7.(4,5),2,7) 8.(-2,-4),(3,2) 9.(5,2),(-3,2)

Graph the line passing through the given point with the given slope.

10.(0,4),m =1 11.(2,-4),m = -1
J
[4] X
0 X
12.(-3,-5),m =2 13.(-2,-1),m=-2
y 7
0l X o X

Graph the line that satisfies each set of conditions.

14. passes through (0, 1), perpendicular to  15. passes through (0, —5), parallel to the
a line whose slope 1s % graph of y = 1

i J

16. HIKING Naomi left from an elevation of 7400 feet at 7:00 A.M. and hiked to an elevation
of 9800 feet by 11:00 A.M. What was her rate of change in altitude?



Forms of Equations

2-4 Study Guide and Intervention

Writing Linear Equations

Slope-Intercept Form
of a Linear Equation

¥ =mx+ b, where mis the slope and b is the y-intercept

Point-Slope Form
of a Linear Equation

mis the slope of the line

¥ =y = m(x - x;), where (x;, y;) are the coordinates of a point on the line and

Edepl&l ' Write an equation in

slope-intercept form for the line that
has slope -2 and passes through the
point (3, 7).

Substitute for m, x, and y in the
slope-intercept form.

y=mx+ b Slope-intercept form
T=(=2)3)+b (y=@7nm=-2
T=-6+0b Simplify

13=0 Add & to both sides.

The y-intercept 1s 13. The equation in
slope-intercept form1s y = —2x + 13.

Edeph?rZ ' Write an equation in

slope-intercept form for the line that
has slope — and a-intercept 5.

3

y=mx+ b Slope-intercept form

1
0= (..5.)(5} +b  wy=6om=1

5
0= 3t b Simplify.

— 5 _ 5 )

3= Subtract 4 from both sides.

The y-intercept 1s —%. The slope-intercept

1
—x -

form 15y = X3

Parallel and Perpendicular Lines Use the slope-intercept or point-slope form to find
equations of lines that are parallel or perpendicular to a given line. Remember that parallel
lines have equal slope. The slopes of two perpendicular lines are negative reciprocals, that

18, their product 15 - 1.

Examp a9 Write an equation of the

line that passes through (8, 2) and is
perpendicular to the line whose

equation is y = —%x + 3.

The slope of the given line 1s —%. Sinee the

slopes of perpendicular lines are negative
reciprocals, the slope of the perpendicular
line 15 2.

Use the slope and the given point to write
the equation.

y—y;=mlx —x;)  Pointslope form

y—2=2x-8) (X, )4) = (8,2, m=2

y—2=2x-16 Distributive Prop.
y=2v-14 Add 2 to each side.

An equation of the line 1s y = 2x — 14.

Examp le2 Write an equation of the

line that passes through (-1, 5) and is
parallel to the graph of y = 3x + 1.

The slope of the given line 1s 3. Since the

slopes of parallel lines are equal, the slope
of the parallel line 1s also 3.

Use the slope and the given point to write
the equation.

y—y;=mlx —x;)  Pointslops form

y=5=3x—-(-1)) (.y)=(-1,5m=3
y—H=3x+3 Distributive Prop.
y=3+8 Add 5 10 each side.

An equation of the line1s y = 3x + 8.
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Writing Linear Equations
State the slope and y-intercept of the graph of each equation.

Ly=8+12 9.y = 0.95¢ - 1 Sy = oy

4.3y =T 5.3x = 15 + 5y 6.2 — 3y =10

Write an equation in slope-intercept form for each graph.

7. 7 8. T 114 9, 7
]

P

=3

2 i A,

0 Jf i o | X
3,-1)

0-2
L

¥
Write an equation in slope-intercept form for the line that satisfies each set of
conditions.

10. slope —5, passes through (-3, —8) 11. slope %, passes through (10, —3)

2

12. slope 0, passes through (0, —10) 13. slope — 3

, passes through (6, —8)

14. passes through (3, 11) and (-6, 5) 15. passes through (7, —2) and (3, 1)
16, x-intercept 3, y-intercept 2 17, x-intercept —5, y-intercept 7

18. passes through (-8, —7), perpendicular to the graph of y = 4x — 3

19.RESERVOIRS The surface of Grand Lake 1s at an elevation of 648 feet. During the
current drought, the water level is dropping at a rate of 3 inches per day. If this trend
continues, write an equation that gives the elevation in feet of the surface of Grand Lake
after x days.

20, BUSINESS Tony Marconi’s company manufactures CD-ROM drives. The company will
make $150,000 profit if it manufactures 100,000 drives, and $1,750,000 profit if it
manufactures 500,000 drives. The relationship between the number of drives
manufactured and the profit 1s linear. Write an equation that gives the profit P when
n drives are manufactured.
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%/ Graphing Inequalities

Graph Linear Inequalities. Alinear inequality, like y = 2 — 1, resembles a linear
equation, but with an inequality sign instead of an equals sign. The graph of the related
linear equation separates the coordinate plane into two half-planes. The line 1s the
boundary of each half-plane.

To graph a linear inequality, follow these steps.
1. Graph the boundary, that 1s, the related linear equation. If the inequality symbol 1s

= or =, the boundary 1s solid. If the inequality symbol 15 < or =, the boundary is dashed.

2. Choose a point not on the boundary and test 1t in the mequality. (0, 0) 1s a good point to
choose 1f the boundary does not pass through the origin.

3. If a true nequality results, shade the half-plane containing your test point. If a false
mnequality results, shade the other half-plane.

Graphx +2y = 4. 7

The boundary 1s the graph of x + 2y = 4.

Use the slope-intercept form, v = —%x + 2, to graph the boundary line.
The boundary line should be solid.
Now test the point (0, 0).

0+ 2024 (x,¥)=(0,0)
0=4 false

Shade the region that does not contain (0, 0).
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2-7, SKkills Practice
Graphing Inequalities

Graph each inequality.

Ly>1 2y=x+2
J J
0 X ] X
4 x+3<y 2-y<x
J J
o) X
o |x
Tx—-y>-2 BIx+3y-6=0
7 J
o X 7] X
10,y -7=-9 11.x > -5
y y
E gl

x+ty=4
¥
0 X
6.y=—x
J
0 X
dy+1=2
y
0




= 2-7, Practice
Graphing Inequalities

Graph each nequality.

e

Ly=-3 2.x>2 Jxt+y=-4
y Y y
0 X o] |
0 X
4y<-3c+5 5.y <qut3 6y—1=—x
y J y
O |x 0 X
0 X
Tx—-3y=6
A school system 1s buying new computers. They will Computers Purchased
buy desktop computers costing $1000 per unit, and 80
notebook computers costing $1200 per unit. The total 70
cost of the computers cannot exceed $80,000. &0

=

10. Write an inequality that describes this situation.

=

Notebooks
[7¥] F= i
=

11. Graph the mequality. 0
10
12. If the school wants to buy 50 of the desktop 0 10 20 30 40 50 60 70 80 90 100
computers and 25 of the notebook computers, Desktops

will they have enough money?



