1.1 - Graphs

The rectangular coordinate system (or Cartesian coordinate system)
is the only coordinate system we use in this course.
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Rectangular coordinates are always in the format (x,y), which is
to say an ordered pair with the x value 1st and the y value 2nd.
So a point with coordinates (-2,-5) is located at x=-2 and y=-5.
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Ex| List the quadrant(s) satisfying the condition: X - oy

7

Qu(uﬁmvﬂ'% @ uadvait e To have 7</77O requices ¥ Ly to

*3{;/?70 7(710/770 be either Lith positive (x=0,970) or
5 loﬁ megd’n'/e, (%<0, y<0),

Q wadvait Q uadrast ¢ ¥>0,Y%0 ;m’ofie; %,%) s in QI

%435}940 72’%—/740 - 4<0,Y <0 implies (%) is in O

* Answer: | Quadrants T & 1L
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1.2 - Linear & Rational Equations

A linear equation in one variable x has the standard form Ax+B=0,
where A and B are constants, and A#0.

P

£X Selve “4he [ineam Qiﬂmom g\kx.,|)+3 _ 7_3@(4_().

1) Simplify each side: eliminate grouping symbols and combine

like terms.
VK =D+ = N =>3X -7
AX+L =-2%x -2

2) Move all terms with x to the left side, and all terms without x to
the right side.

AIXAL  =-2%x -3
L oax -1 2X 1

Yy +0O = O -4 = Yx=_y

3) Divide by the coefficient of x (i.e. the number that x is being
multiplied by).

ivi;(LbL —

(7[ L

4) State the solution set of the equation.

gpl(j/m\n st s g-—jg

[

In a rational equation, both sides of the equation is a rational
expression (remember that O is a rational expression). A rational
expression is a ratio of polynomials (i.e. a fraction with a polynomial
in the numerator and denominator).



X+43 AL +6 X

1) Multiply both sides by the LCM of the denominators.

3 5 I
xX+3 1(7<+3§+ x—2 7 LM 2(#3)-2) ) so

K/
2*-2)-3 = @&Wz}@—@ + o A 0e)0e)
LF-2) = g(x-2) + 2 (F+3)

2) Solve the resultant linear equation.
(X —\2= §H—lo+2%x+ L
6F =1 = Fx—Y
* = -

= 3 5 [ .
Ex = -+ 3 S @& !ow\) %ud’mh‘ SQ]VL ‘ff’.

3) Check for extraneous solutions, which are values of x that result

in a division by 0 in the original equation.

The only values for x that would yield a division by 0 are 2 and

-3. So this means x=-8 is a valid solution.

4) State the solution set.

Solution set is | {-8}




isTri ve Propert,

KL A2 prdea @LE}C) = al+ac
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(D) @ E\ B W/ Y042 D) £

(e DYx-2) - 2 7 F O -2) 3 vERiCE

(’7(*1).5 + (*+D)-3 = 2
9\} Solve [}near ezwjbm__,

A =10 + 3%+ (L = |2

Y=Y =72
WX =14
X = 22

3) Check: letting x=2 in the original equation results in a division
by 0, so the "solution" x=2 is extraneous. This is to say 2 is not
a solution at all. Since there is no other value of x that could be
a solution, there is no solution.

4) Since there is no solution, the solution set is the empty set,
denoted by |J|. g

An equation with variable x is conditional if the equation is a true
statement for some values of x, and false for other values.

Ecudjljbn 7< +?) - 5 iS (Oﬂlr{’lonz\)/ Since ;'f"s ’}‘HA_Q, wlq(m 7(:-_ j\
(2\4’?} = 5} , and Fise when (£
An equation is inconsistent if it is false for all values of x; that is,

the solution set is the empty set.

#’5@ C\}Jovb ‘Fepd’ums an jmom;is‘fl:t’ e;wj‘,-b,,‘



An equation is an identity if it is true for all values of x for which
both sides of the equation are defined as real numbers.

_é_%‘tffd _ 19\;\(;’7 (s an [Am’h‘k?; The Tivo sides are dotined as

V‘(A) V)ULYV\LQ-Y‘S ’FOY‘ Al ’X%O/ and when X—T/_O we have :

éﬁiﬁf— = M _— él(ﬂ— _ Cx+1 which 15 sdisfied
hed /Z'X X ~ /
‘\:6\(* o) ')(f/é"o. Soluﬂ/lbm sdf is 2)( ’ X is red & X;A Dg_

(Sw ().5 on ’{'o(ﬂﬂook ‘FM‘ a vevidw n‘F S‘d’—bﬁ&r‘ hd’aj’l‘onb

4] Solve: A(X+2) +2% = 4(x+1)

* Simplik bl sides s AxFdw2x = UXHE > gy gy

* So now both sides of the equation look identical, which means
the equation is an identity. Since both sides are defined for all
real values of x, the solution set consists of all real numbers.

¢ SolJion sd in sef-bulde, netdion: £7<I X s v—c«)}
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1.3 - Models and Applications

18| Including a 17.4% hotel tax, your room in Chicago cost $287.63
per night. Find the nightly cost before the tax was added.

The idea is to model the situation with an algebraic equation, using
a variable like x, and then solving the equation to get the answer to
the problem.

-Define a variable: Let x = nightly cost before the tax was added.

- Construct an equation involving x:
A (179% F %) = $237.03
X+t 0.174% = 237¢3

* Solve the equation:
1AFIN = 27 ¢3

N

* Give the answer to the problem:

The nightly cost before tax is |$245,

21| Things did not quite go as planned. You invested $15,000, part

of it in a stock that realized a 15% gain. However, the rest of the
money suffered a 7% loss. If you had an overall gain of $1590,
how much was invested at each rate?

« Let x = Amount invested in stock that gained 15%.

. Then 15,000 - x was invested at a 7% loss.

+ Construct an equation...



o (15% of XY+ (-7% F 15000-7) = $159
\ — 0\ v

Amn«(f' T\W\LX AWIO\AV\+ "Dadnu(" From

‘Fv‘om e S'hLK +he o’ﬂner Mvesfmn‘i'
nvesTment (nete it is ne,jad‘\‘ve?\

O-15% = 0.07(15000-%) = [590
~—

+ Salve equcion:

D.15% — 1050 + 0.072¥ = 1510
0,22 —]o50 = [590
0. 22X = 2640
X = 2610 [2,000
0.2 /

oAV\swCV‘: i’l)OOO wWas invesfuf. aj' ISD/,, 94“/\
$'3000 was jnvested o F7 loss

0 | A rectangular swimming pool measures 40 feet by 60 feet, and

is surrounded by a rectangular path of uniform width. The perimeter
of the rectangle formed by the pool and the path is 248 feet. What
is the width of the path?

Let x = Width of the path.

Path X
~ 60 x
PD O] 4o A0+ 2y PQV*IWj—{V‘ = 24y 41
X

LO+2X




P@,V‘"IWLL%QV‘ = Q\Ub\g’ﬂ\) +2 (w;d‘{'ln)c 1(@04’3\3(\ + ;L(L{O—{— 9\)0
@df also : Parlmaf = 24Y

So: 2(60+2x) + 2 (4o+ ax) = 24y
1.0+ Y% + 90 + 4~ = 24y

Q'X—(’/,LOO = 24X
N = 49
* =0

Answer: | Ph is ¢ £ wide

A formula (sometimes called a "literal equation") is an equation that
has some particular application. It will consist of two or more vari-
ables, usually denoted by letters.

-

EX] Some Formalas E=mc* y Aﬁ’n‘rl/ ]D\/-c ﬂQ_(/-/ d},,

To solve a formula for an indicated variable means to isolate that
variable on one side of the equation.
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AmoJY‘var \/‘/f\”} : ?\s() bith sides ..
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-5

Solution set is | {5}

[




1.4 - Complex Numbers

Definition| We define the imaginary unit to be the number i for

which 2 = —1

Another symbol foriis v—1 .

An imaginary number is a number of the form bi, where b is a real
number.

Eyc\mp]&S O’F Imajtnarq V\UMLCV‘S: 7'/ (’b = 1-,:) y "lb , O (O - OL)
(30 O is \ao'h« ~tal ﬂir_\_oi imaﬂimarvl\
Nso: =i (mi=-13) , i, VZi (wsedly weiffen V)

/

A complex number is a number of the form a+bi, whernc@
are real numbers. We call a+bi the standard form of a complex

number.

Examples: 2+3i, -2+i, 5i = 0+5i, 7 = 7+0i, etc.
/ 4 v

k=21 A= -2 A =0 a=7

b=12 b= b=5 L=0
In general a+bi is imaginary if a=0, and real if b=0. As a result,
the complex number system contains all real and imaginary numbers.
In this sense the complex number system is an extension of the real
number system.

Fact:] Two complex numbers a+bi and c+di are equal if and only if
a=c and b=d. (Note that a, b, ¢, and d are all intended to be real
numbers.)




Much of this section is devoted to developing the rules of complex
number arithmetic (addition, subtraction, multiplication, division,
and exponentiation).

Let a, b, c, and d be real numbers.

Addition: (a+bi) + (c+di) = (a+c) + (b+d)i.
Ex

AL (2430 ¢ ("J‘H) = (1) + (3i—7)

—

St tendard Fovem wodd be — | +(—;L)_b/ L we
an V‘L\G\X Qr\p{ Jms“’ \/V\r‘(‘[’e, —-l,.'?-b-

|- 42

= | +(4) =

O

—

Subtraction: (a+bi) - (c+di) = (a-c) + (b-d)i
%

SU\\,"’P&C" (/.7\'{’ 513 — (—’\ "7’1:3 - kl" C ‘\SB + (3{/’ (z?i))
= (W) + (3i+F) = |3+ 4

We've done when we obtan a

S_\/ﬁww(awi ‘FOY‘W\\ B
Multiplication: (a+bi)(c+di) = (ac-bd) + (bc+ad)i

One could memorize this formula, but all that's happening is a
FOIL procedure...

7
(arbi)c+di) = o + adi + bei+
"/

(\%}Mﬂﬁ This 15 bdi*

= bd(-)=-Ld4
ac+ (ad+bd) s + (-bd)
(ac~\oo(> + UoC*aQi

—_—

p—

—_




EX /\/\AA’\'I(J\T

(2-2C)(4+50).
FotL

2-20)(4450) = (U + @) + (3 + (3)(54)

= JHl0i+ C1a)+ C1si)

- 7 ‘|5(*0:I5/ Sihee,
_ . *2
= Y+iov—122 +1(9 1" = -|

— |3 -2

Standard form! B

The conjugate of a complex number a+bi is a-bi, and the conjugate
of a-bi is a+bi.

real number:

(0(—('\01/ (a’\os = CL “’Cklob—i’ﬁ'ou’lo 7/

The product of a complex number and its conjugate is always a

FoTL
= o - L (‘>
— &2+l07\ ) u\qic.\n Is rea) Since a&L are T\C:J

It might be worth remembering, but FOIL always delivers this
(a + bi)(a — bi) = a* + b

Now we turn to complex number division. This is largely an
exercise in rationalizing a denominator



- +3;
X Dividy L

=20

Start by multiplying the numerator and denominator by the
conjugate of the denominator. Conjugate of 1-2i is 1+2i, so...

A+3, l+2i (A3 E)( 1+ 22) A3+ LT
-2 1+ (1= 28) ( 1+21) |+ 2% - 2% - 43>
-
2+F— 6 —44F |4 7 —4C) =4
= = ~175 5"
| +4 5 7 O
\/‘/md’ standar-d Form
Ot b

Definition | If b>0 is a real number, then we define

vV=b=iVb

/\/Ohce Fhad \/‘7 = V1L = i-i’/‘i/ So yes v=\F1 .

Ex| V-4 =iV =313 =32 m

R?—C«H the ’\'\onowing‘. I‘F \[Z & \fg are &Q’F&;\QJ\: 0s red

V\wv\\ou\s/ then ...

PY) Va Vb = Vab

Pl}f\%z\/%

Ex S\W\{)\'\‘Pv”- -2 -3 =|-Y4

\Ay 47

Use (P1) to 9t IE T = 1 VAT
Ve =Vle =% = (N J =)= D) =-4 B




42|  Write in standard form a-+bi: (’5 - V-1 31,

2
Use FOIL: [5- ) = (-5-6VT) = (-5-3:
_ (, 5_,51;&5,3?;\ = 25+ |5, + ]57)4’”27:1
= 254301-9 =|16+304

[

Dedinion: For Ay infeger 120, =

Integer Powers of i:

'-l * ,—i/_.l—.i,:_i"__’___b;ﬂ__— '
=l (7/ R Y "’L)

° =1 onl o&%m’ﬁog

1 _ 3 @,T aM‘m\’(va

=-| (LT oefuc‘m\hOA

S

~- S
noon

1 (LL‘ ;Lz,ilf_emqu—.;)
AN ORATSSOUETY
R GETAEOD EEI

Vo= -t (7= 06D =)

N
\

Ex \/\/M"’Q i’él‘l " S—bmdar/( ‘me at+by .

As indicated in the powers of i listed above, the only possible
answers are 1, 1, -1, or -i.

Stace 1=1, 15 convemical Fo bredt of £ 37 factors fiom 3

We need to know how many 4's fit into 319, and what's left over.
This calls for a simple long division...

. .3 2 -y ‘ h
-1 ('b =7 2 = ("%)bﬂ "7/) &Law O‘F Q)L{’D“U‘/‘/S'- waﬂﬁam+h:)



34

EXE

23
24
3%

E)

So 214 = 4(#A)+3

/\/OW we {'\avﬁ:

71 .3

=) -z

31
=

—_—

+# m o
A= A /
zq(?ﬂ)% ‘/ ,qm). 7./3

~17

&wmf_ (aw)n

71
= (LL/) . L,?

(—STJLV:IOLV‘A ‘FDY‘W\ ﬁ-FayU WI_H’\ a=0 & L;——l} 0

—_—
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1.5 - Quadratic Equations

A quadratic equation is an equation of the form ar’ +br+c=0

for constants a, b, ¢, where a # 0.

We call az? 4 bx + ¢ = 0 the standard form of a quadratic equation.

We solve these equations one of four ways: factoring, the square root
property, completing the square, and the quadratic formula.

To solve by factoring, the equation is put into standard form, then the
polynomial is factored, and then the zero-product principle is used.

ZQY‘O“PWMZ" Pr-.'nu'()!c (_’ZPQ : IF AB”'O} Then A=0 o B=0,

EX SO)VC Jok—{ = (1%"’ I}l ‘37 WDﬁc.‘hm'nj_

b 1st get the equation in standard form.

0w =1 = Yx>+4x+] R:Lxﬂfc @xt1)(2x+1) = L{xz+lx+1x+/]

—Yp* by -2= O Both are in standard form, so I tend to
Yx*—ex+2 =0 > pick the form with a positive coefficient
for X%

.’)5 /\/CX’\’/ ’F&Ld?‘...
(2x-2)(2x -1 ) =O
3\> Use 2PP % solve for x.

Edber 2x=2=0 or 2X-1=0
AX =7 or AX=|
*=hen X2,

) sfide e soldion st (51413




To solve by the square root property requires having an equation
of the form (Az + B)* =C.

$(iwxv~e/ RosT P)»O(;cv:k,l (SRPy: TIf Mz‘:*a@/ Hhen L =+YL.

-

2
Ex]  Solve using the SRP: (X+2) = —y4q

1) Apply the SRP with u=x+2 and d=-49.
2
D) =—91 > xra=+y9

2) Solve the resultant equation.
XtL =411 = X+2=2%i/f1l = 442=+F =
=-2+t7

3) State the solution set.

}=2-F, =247} | or |§-21 %)

O

The most important way to solve a quadratic equation is by using
the "complete the square" procedure.

-

Ex Solve by completing the square: 25> Y| = O

1) With the equation in standard form, first move the constant
term to the other side of the equation.

W= 4x =1

2) Divide both sides of the equation by the coefficient of x™,
W= =1 = K -ax =L
2 2.




3) Add the square of half the coefficient of x to both sides.
x -+ (D = LY

v

Half of -2

s -1
/\/ow S‘LM”&V‘C
Fhis ...

> S
K=K+ = =

4) Factor the perfect square trinomial that results from step 3,
and solve the resultant equation using the SRP.

G T e B e P

5) State the solution set.

EiiE% or gl*g’\—g

(5.5 1

0 EORFECY

A fuller description of the completing the square procedure for
oax*+bx+c =0

D Move ¢ To RHS

ok bx =

Q\> i\)fvf& \07 A
rbyw &
a N

D AL () o beth sides

L:Z 2
g () = - 54 ()

‘1) F«jw‘ the Perﬂcedzfluay{, ’f’bmomm}



{’XJ(%\Z = —%—J«%’%
5) Use SR fo solve for
e EE
5B

Optional but still important: Rewrite the RHS so that it is an
expression consisting of a single fraction.

= -0 ‘L«_C__/ _ _ b L
L J*’ - +[ =

,,/L+ﬁﬁﬂf_,,g+JFﬁZ

e pu—

2x Ya® 2 A la|
R = 2]
’h+m , it azo (e )
20 La
= L L= — Hac - G _
e LR, aso Geiiooa)
o by STEC _ b T _ b, [T
2x (- 0‘) N 2 PN B 200 Lo

So there is really on one outcome, regardless of whether a>0 or a<0:

5(—:,/_‘2.,+m or X:#bim

This is the quadratic formula, which we will be looking at shortly.



Ex| Solve by completing the square: X“—4%+21 =

) Move ¢ To RHS (€ =29 hewe)
2= d7 =~ 21
Q) Divide by & (A=1 here)
Sinck @ =1, rofhing changes : x4y = - 29
D) Ad () o btk s (B) = (2 = car=y
e dwtd = —29+44
‘1) Faclor dhe PerfeJ——erm N ermial
(¥-2) = -25
5) Use SRP To selve for
=2 =425 = %x-2=%5r > X =72+57

(°> 5*59— ’H«t Sollj/tom SQT :

S atsil g

[.5.5] Solve L\] c/omr)[()l’tnf) the Square )({'é)(“// =0

D Move ¢ To RHS 6(:/) L=-¢ c=-1/
~ T —Cx =

9\3 PDivide \0\? A (&;I/ So we Skr'f) ﬁm)

!



3) A&A ( ‘\’o oJfL Slc&; (( 9\4>—— (‘35 0'3

=449 = 1+
4) Factor fhe perfect=spuane Trinsmial
(%-3) = 26
5) Use SR fo solve for
XT3=dV > Xo3-2205 > oyl gag7
Q Stde the solfion set -

§3£205 3| or | $3+1% 3

1559 Solve A —sx+b=0 (a=1,b=-9, C:C,B

D Move ¢ To RHS

X =574 ==&
9\3 @I‘vivzﬁ, \07 A
2 2 X
?)) AOLA ( o‘H« 51&5 ((%\ = (?%S = <¢i-:> = ;_Zlfi>
0<Q’5><+’i:— = ~é+2‘%

L‘) F«C"Or The Pebfuj:fzuam ‘h\inbmmj

(-5 - 4



5} Use SRP to solve 'F0v~ ~

S

B _ 5 ¢ L
/X.z —\Vy ’9\>7<’5:i1’,l3

/
Q} Stde Fhe soldfion sef :
12,3

00] Solye L+ ——=+

This is a rational equation, so to solve it we multiply by the LCM
of the denominators as in section 1.2. LCM = 4x(x+3).

“f%(w&\[’; 4 LW

Y +3 4 |
‘f%**ﬂ*’{ + “kab‘\'@ ‘ % = \{x(ﬁw)) \,"Q

Y(x#3) + 4% = X (#+3)

Y+ 4+ Yz = Y343y «—— Qudv{fic %Mﬁon results  unlile n
\ sechion 10 Get in sTandard Form

~ATEIA = WX A1

X = 5x—12.= O

We'll solve this using the quadratic formula: ~ = " L+ m

.
HQN‘- a =] y :—5/ C=—-[2
—(£9) £V ES- (NER 2 2
hen W = Nie: -5%= 95 (o=
Then 7Y 0 ( e: —§ 15/ (5) = +2§>

N stas+43 5%\ 73
2 B 2L

Neither of these values of x result in division by 0 in the original

rational equation, so they are valid solutions. Solution set: |} 5+ V73 %
2




1.5.152] A machine produces open-topped boxes using square sheets
of metal. The machine cuts equal-sized squares measuring 3 inches
on a side from the corners and then shapes the metal into an open-
topped box by turning up the sides. If each box must have a volume
of 75 cubic inches, find the length and width of the box.

3 3
I e Il
|/—_______7N__\|
2 YU ’E
| ' Fla Need 4o £ind
‘F\”K()i W i f lQWD‘H\ ,Q, &
| | width w,
L Vo Nete [ =,
3. Thap .
K 3

» Folding up the flaps creates an open-topped box with dimensions
J by W 907 2.
' \/o\ww, == Eﬁw
B A= here, so Volume = 347
¢ Box mt have vilume 7502 5o 3L7275 > L2235 = fos,,

* So the length and width of the box will be|5 inches| -




1.6 - Other Types of Equations

A polynomial equation is an equation having a polynomial on each
side (recall that O is considered a polynomial). Linear and quad-
ratic equations are polynomial equations.

We solve polynomial equations by factoring and using the zero-
product principle.

l.¢.¢ | Solve the polynomial equation X+/ = 21 +9%2,

1) Move everything to one side and get 0 on the other side.

O = A+ =X~

W —x-1 =0

2) Fully factor the polynomial. This requires factoring by grouping.
(A 4447) + (=%=1) = O
A3 (X+DN)=X+1) =

(= 1) = O

cenfEy-17] =0

2 A®* - B?=(A+ B)(A- B)
NGB DE+D) =06

3) Use the zero-product principle...

X+l=0O or 3%x=1=0 or 3X+/=0

4) Solve the linear equations and get the solution set.

X = —| onr =L Or ’X:-—-lf
- K

3
Solion s ': §—|J ‘/3/—’/32




A radical equation has at least one radical in it. Here we consider
radical equations that have one, two, or even three square root
radicals.

To solve a square root radical equation:

1) If there is one radical in the equation, isolate it on one side; and
if there's two, get them on opposite sides.

2) Square both sides of the equation.
3) If any radical remains, isolate it and square again.
4) Solve the resultant polynomial equation.

5) Check for extraneous solutions, and state the solution set.

20| Sqlve Vax+1s5 —6 =X

- —

A V\MICCJ ‘h,pm/ So we have a radica ezuaﬁo,,, here
D) Tselde redicd

VaAX+15 = A+ 6

1) Square both sides.
xL
(Vax+is ) f‘(:ivﬂ > 2y+l5 = e ax+3e

FoIL (XHEY%+6)

’55 There are no radicals left, so we skip this step.

ﬂ Solve the quadratic equation.

YEHOR+ L = O = XFEP)=0 =

Yt+7=0 or X43 =0 = 9<=-7/_3



‘53 Check for extraneous solutions using the ORIGINAL EQUATION
and state solution set.

Clheck x=-7: Jax+i15 —¢ =X

25 -6 = -7

T-c=-7
-¢ =-7
-9 = _7- E— Fal&‘&/ So '?— s V\oT&L
So]vd’lbh_ o
Cheek x= -3¢ \Jaxris —¢ =X
Valdrs -¢ = -3
Ja —¢ = -2
3-¢=-3
-3 = -3 ——%Ty—u/ So -3 is a
So]bd/low
So\lj/l'()n st‘r" iig% u

2] <plve \¥¥5 — VA-3 =2

1) There are two radicals, so get them on opposite sides.

V¥+5 = 2+ \/%-3

2) Square both sides.

N7<+5§L:(9\+ W\L :

ﬁ
X+5 = +ﬁ\(1+[73’\
. X%/x

X+5 = Y+u\x-3 + (¥-3)

A+5 = Y\/AK-3 + X+



3) One radical remains, so we isolate it and square again.

Yy =Uyx-3 > Jx-3 =1 = A-3=]

4) Solve the polynomial equation for x.
A=Y
5) Check to see if the "solution" is valid, and state solution set.

C.\/\U—\( /)(:—"f us\n:) of‘l‘jl'v\a.) €Zu,¢d70y,“.
Jits — Va3 =20 > V1 -1 =2 = 3-1=2

whidh s rue !

gO\v’&KOv\ SJ: i‘{%

[

Recall that «™/" = {/a™ = ({/a)™

To solve an equation with a rational exponent, we use a procedure
that is very similar to the steps in solving a radical equation. Only
difference: if an equation with a rational exponent is equivalent to
an nth-root radical equation, then instead of squaring in the proc-
edure (steps 2 & 3), we raise to the nth power.

2
23 Solve (Xﬂl’g)A =4

Ths is the same as x+5) =4, so selve like a cvbe rost radicd
Q(tbwﬁ(\w\ — (,ULL-inj im’few{ o‘F S‘Zuarino,

1) Isolate the term with the rational exponent.

A\V‘UM/{7 Oez(m{,

2) Cube both sides.

[(7(4' 53%]2 =4 }2 = (x4 5)1: 64
~_

(OCMSV\C GLW n



3) No term with a rational exponent remains to isolate, so we
skip this step.

4) Solve the polynomial equation.
@<+S>l—'—é‘1 g x5 =E(1 =47 > x=_547 =
X=-13,3

5) Check for extraneous solutions, state solution set.
ek -13: (><+5)%:Lf = (—13+5)%:bf =, (_ﬂ%;q =
() =4 > Ed'oy » 4oy
Gk 32 (x+5Y=q4 > (3457 =4 > (0oy =
(@] =4 > [0y > 4y
%O\ujiw sé i“\?y?}

O

Suppose an equation has variable x in it. Let u=f(x). If we substitute
u for f(x) in the equation, and the resultant equation (with variable u)

is quadratic, then we say the original equation (with variable x) has a
quadratic form.

Ex

X' =13%"+ 3, =0 hasa quadratic form: letting u=x=,

+Hen the eibwd'fom be comes ’(/(J\"le(_-l-géz:o/ vhich is a ZWW(" ic KZWOL/'(M.
(Nete: o=@ = ).

e Wo solve X' = 13x*+ 30 =0 '”1 It solving A =BLA3=0 fir
W-PBuA3l=0 > (-4 -1)=20D = wu-4=p ., U-1=
2 =Y or wu=19
e Movs solve Hor %, where X =1,
We have =Y or Xx*=9  so xX=12 or y=+3
o Goldion st [5-22 -3 33

O




An absolute value equation is an equation that has at least one
absolute value containing the variable.

Recd \x;/,i“/ %20

-¥, if <o (Sb \—llﬁ—(’l):Z\

Vit 43 1212 for sme czo mmglts HF 2 =tC

If there is one absolute value term in an equation, isolate it first,
then use the fact that |z|=c implies z= £c.

Ev| Solve llx»?' = 3

We hawwe QAx-F=13 or 2X-7="13
IX =20 or AX=-(
X =10 or A =-3

Soldion sl s | §-3,107

If there are two absolute value terms in an equation, get them on

opposite sides. Fact: |a|=|b| means that a and b are the same distance
from O on the real number line, and so either a=b or a=-b.

—

B Solve  |1-2x] = [3x+4) = O

1) Get absolute values on opposite sides.

ll—ix[ = | 3><+°f/

2) Use that fact that |a|=|b| implies a=b or a=-b.

1-2x=3%%t4  or i‘lxﬁ-'CBXﬂL‘!)

—_—

3) Solve the polynomial equations.
1-2x=3%t4  or 1-2x=-(3x+1)

—_—

5y =73 or  A-2% =-3%—14
x =% o X =-5%

P



4) State solution set.
7%,-5

O

Nete: |%x]==4 has no ssldion. Absolute values are never negative!



1.7 - Linear and Absolute Value Inequalities

L'\mear %‘Mj/‘oh in Sttw{arx‘ﬁv‘m‘- AX"'B = 0.

L\V\taV‘ )V\QT/%AJETW in Sﬁh'(al/v( ‘Fowm:

L\1>}< > =

Ax+BO O, where O can be replaced
, 2, 2, 7£ (i.e. some Kind of ih@iu«j[ﬁ’ 57mbol>

The solution set of a linear inequality usually consists of one or more

intervals of real numbers. These can be nicely expressed using what's
called interval notation.

The set of real numbers x for which x>a and x<b, usually written

a<x<b, we express in set-builder notation as {z |a <z <b}. In
interval notation we write (a,b). That is,

Ly = 3% <x<b 5 A
(a/} i l A=X % 0’\\ /!9 X
Brackets are used to denote inclusion:
(a,V] = $% | 0&<X§.L%
[al\% = i7< I 0&5_7(4!9%
[at] = 37| asx=b} E F—
a L

Infinity and negative infinity denote an unbounded interval:

(0,%) = %] ¥ra) i

l\ >X
A
o) = 3% *<b}
[a/m} :ﬁ*lﬂza%
Cmb]= §x| ¥=b} < ]

1 X

(woo/oos = i)(f X s r‘ca\.lz = Sd’ of ol ved number s

The union of two intervals (a,b) and (c,d), written (a,b) U (¢, d),
is the set of real numbers that lie in one interval or the other...




(a,)U(c,d) = 3% | xe(@pb) on xe(c,d)}

K is in (a,b) s in (c,o()

The intersection of two intervals (a,b) and (c,d), written (a,b) N (¢, d),
is the set of real numbers that lie in both intervals...

(a.5) N (e;d) = §% | xel@b) and xe(c,d)}

Ex] Fud (-2,3]19(0,7) & (-2,3]n(07)

(——F——

- L O 3 +

O shaded 2 Shaded
ml.,l red red L blue

The union of the two intervals consists of all numbers that are
shaded either red or blue (or both), so that

(-2 3] v(o,7) = (—1})

The intersection of the two intervals consists of all numbers that are
shaded both red and blue, so that

(23] (5,%) = (0,3]]

Note that the union (-2,3] v (4,19] cannot be expressed as a single
interval: they are "disjoint" intervals, meaning they have no real

number in common.

Yo| Selve 5(3-%)= 3¥-I, and state the solution set in interval
notation.

Solve like the linear equation 5(3-x) = 3x-1, only recall that if the
two sides of the inequality are multiplied or divided by a negative
number, then the inequality sign must reverse direction:

1<2 —=> -1>-2



5(3-K)= 3x-I = (9754 =3xX-| = -54 <3 =
) —Is —-3xX —3X

“x=-le B W pTle = X=
5y

So the solution set is {x | x > 2}, which in interval notation is:

e

50 So)\/e é(X-r}—(‘#*X) = 7><_>?‘

(x—b-44 A = 7FX=Y
X =10 = FX Y
-7 —7 X
g z-3 — False !

The inequality has no solution. Solution set is @
N

Yes, inequalities can have no solution. This has no solution: x+1<Xx.

A compound inequality is a statement consisting of two or more
inequalities joined one to another by "or" or "and."

Ex| A compound inequality: 2x —| >3 or B—A=-5

To find the solution to the compound inequality, we first find the
solution to each of the inequalities that comprise it.

0 Ax -] >3 = 2ax=4 = A=, so ?(é(:{/oo>
B3 Az -5 > -yz-] > EANZI) = =9
S0 /7(6 (-00/?1_

* So: Xe (X)) or ’)(6(«00/8]



’)(6(.2/00> or,..

ﬁ%}i/ > ¥

2L X
. .—/X € (" ®, 8]
By the meaning of "or", x satisfies the compound inequality if it
satisfies either one of the inequalities in the compound inequality.

The first inequality is satisfied by any x in interval (2, ) , and
and the second inequality is satisfied by any x in the interval (-, 3]

So the solution set consists of both intervals. The solution set is:

(F=,5]v (2,2) = (“”0/00> u

a < x < b is another compound inequality. It translates as follows:

X ZAa OLvm( ’><<b

50| Solve 2 =Yx-3<11,

\ R \
bt mddle gkt

For this kind of compound inequality the strategy is to isolate x
in the middle part.

Z2=lx-3<11 > C=2hx<=22 > (=x=22 >
+3 3 13 4 H l
[l

5,4 < —
7\_7< o

o\ JTon scf s {’Xg%\—f‘)(<_%-\ _ [%/%) .

An absolute value inequality is an inequality in which the variable
is between absolute value bars somewhere.

For any real number z, |z| denotes the distance between z and 0
on the real number line.



So for any ¢ > 0, to write |z|<c means to say "The distance between
z and 0 on the number line is less than c units."

< '. Y > 2
-C \ 0 / c
|2 | <C means Z can be anjwlﬂem here

Thad s, we hae —C<2 <C

To write |z|>c means to say "The distance between z and 0 on
the number line is greater than c units."

<—)- a — 2
\ ¢ 0 c /
Z<—C e OV L .. %>C,
|Z2[>C wmeans 2 codd be less Than —c on SV‘e’ﬂj'CV‘ than ¢

»ij' s, Z<«—(C or Z7C

Theorem For CLV\VI C‘7O/

@ \sz_c means “Cf_%i(’_

@D Rlzc wmas Zz-C on Z2C

6E) Solve )3R7<“‘3+1| =20,
* First simplify what's inside the absolute value bars.

|ox -1 ] =20

e Next, use (1) in the theorem above, with z = 3x-1 and c = 20:

—20=3%-1220 > -11=2x=2( = -Y<x<7
+ + | ol =) 3 3 E '

e So|uJion s l_1_9’7]

3




30 Selve 5!90(4'1,’3 = 9

* There's nothing to simplify between the absolute value bars, but
the absolute value term is not isolated. So first we isolate it...

S|2x+l| Z Il = \2x+1\ Z % ,
* Next, use (2) in the theorem above with z = 2x+1 and ¢ = 12/5.
Q\x+l£~% or  i+lz 2

e solve cach im%MJ"T\]

_17 or Xz L
M= 5
Multiply both sides by
1/2

x = -1

wefmE] or Xe[—f%,”)

Py .
Solution set: | { _~ 17|, |~
( Tl el ST R

Ex Solve \5-1K\+é<7\.
—¢ ¢
\We ?)d \§“1K‘<—"f_

We cannot use (1) in the theorem because here c=-4, so c<0, and
the theorem requires c>0.

BUT we should remember that an absolute value can never be
less than 0, and so having |5-2x| be less than -4 is impossible, no
matter what x is. Solution set is the empty set: || 4




1.5.149| A pool measuring 10 meters by 20 meters is surrounded by
a path of uniform width. If the area of the pool and the path com-
bined is 600 square meters, what is the width of the path?

N X Po:\"n

* 0 ks
LX+10 < O Avea = 60O m

:

\/ %

N

N
7

WX +20
We have Oemgﬂ)(mo{ﬂ\): Lop = @xﬂo}@)(—ﬂo): LoD

Y%+ 2o%+HOX + 200 = £00
Y™ + Lox =406 = O

>(1+ I5% — 100 =
(’X+:LOX7<—*§> =D
A+20=0 or X-5=0

X=-20 ©°F =5
Cant have Fﬂd”'\ Plavsicdl
with n Five width. Pos?ib(L

\
Width of the path is | 5 meters

[

e Should know: Area of rectangle formula, area of circle formula,
Pythagorean theorem, quadratic formula, how to find the perimeter
of a polygon (such as a rectangle or triangle), volume of a box,
circumference of a circle formula, area of a triangle. See the table
on page 133 of the textbook.




» Don't need to know the volume of a sphere or cone or cylinder
formulas, or the area of a trapezoid.

¢ Know the interval notation: you'll be asked to give solution sets
for inequalities in interval notation.

1.3.9 | You are choosing between two gyms. One gym offers
membership for a fee of $40 plus a monthly fee of $25. The other
gym offers membership for a fee of $15 plus a monthly fee of $30.
After how many months will the total cost at each gym be the same?
What will be the total cost for each gym at that point?

Let x = # of months until the cost of each gym is the same.

Cost of 1st gym after x months: Y0+ 25« dellars

Cost of 2nd gym after x months: |5 +30x dellars.

We want x such that: 40+25x = 15+30x.
15 = 9 ¥

X =9 VYlom—ﬁqS‘_

Total cost after 5 months is: 40+25(5) =|$165 | _

1.6.21 Sovlve \| 2 X+l = \/3»(-6

1) There are two radical terms, and they're already on opposite
sides.

2) Square both sides...

(\/BWY—‘NWI = XA =3y%-5

3) There is a radical remaining, so isolate it and square again.



EX ]

FoT = 2250 s ()= (245

I R NP O

4) Solve the quadratic equation.

0\(7<+!, . -_,><+15> = Ix41 = 1 -3¢ +25 =
1 —31x+ 6= 0O

Let's solve this using the quadratic formula...

e TEDINEOVAOW A VA5 13

2.(4) 19 N
12+ \705
G

N =

5) Check for extraneous solutions.

[ ] c |3-’\/_(/0? . ' —\ (05
Check 2TV \/BJB'W—H __.\/3 3 (:]——>'5

J’l~ |F &‘MH - &/L/So we Can write ...

B\j‘ BKIBJQW;E)___S o V\Q.o)j'.\/e«/ CUW( a 37/14@/‘@— V‘OO‘f’ Can neyepy
. 13=\T05
\ne Y\%é’wt. So: 2

S eﬁranto us .

o Cleck PHNIO5 o gy f fhe equdion
C

BJBZ\M—S L o= 3 IM(:IT%’),5 . "h‘vw-
Using a calculator, we find that it is true, and so the solution
is valid.

13
e Solution set is %l—m %




