EQUATIONS
" BEHAVIQRAL OBJECTIVES : , =

X. Be adblec to solve, sver the set of rezl nunbers, cguations involving
A, Froctlons : B
B, Quadratics
C, Folynoniels of degrce grcater than two
D. Rodicols -
E. Absclutc valu
F, The ve *1uale as an exponent 5

II, Given fornulas cornenly used in thc applications of nathcnatics, solve for
a given variable

SZCTI0E T ' EOUATIONS TNVOLVIMC F2LCTICHS ANT QUADRATICS

Trobably onc of the -most comnon tasks e mothematician is called upsn to do is to
solve an cquation of some naturc, It is an 1nportunt skill and the betler skiilce
en individuel becomes, the frcer he 1s to charge chead in the field of methematics.
This LJAF. cxplorcs scmc types of cquetions and somc tccnniqucg used to solve them,
Sonc besic principless ,

¢ling or vubt¢sct*ng the scome. nurber frem both . sides

1, lecn en cquation, &
of the cquzticn yroserves the originel cquation,
2, Givcn an on1:?1ﬂn, rndtinlying or €ividing'both sizes of the cgrotion by
- the same rinber, os long as that number fines net contein the vexictle,
prescrves the cguation, UsLZSS TELT KUMBER. IS ZTR0! ‘Yhen muliinlyinz toih
sides by an oxprussion which contaiis the veriable, cxtrenious rocts night
occur, Thone are-later rejectcd becauso they 1311 not check, Dividing boinh
sides by an exprcessicn which contains o veriable nignt causc the lcss of 2

recot, ~Flease avcid lesing roots,

3. If a product is zcro, then ecach factor Lhy be sct equal to zcw

. . . . n . . 2 5
Since this scction Cdezls with quadrotic equatlohs' ox“ + ox + ¢ =0 for a # 0,
; icn

roc 1¢ thet scme quadretics nay be easily foctorcd., 411 quadratic cqucticns con
be solved by using-the quadrotic formule, .- rb<j;J;2—:—£;;
22
EXAIIYLE 1: Sclve the following equation for X
' 200 " 200
‘ x "% x+10
(x + 10)200 - x{x + 10) = 200x - (H2%iply both sides by x(x + 10)
200x + 2000 - x2 - 10x = 200x (Bxpand) '
2 - 1Cx + 2CC0 = 0 ° (Conbinc like terms. Equate 10 Zexo. )
2 + 10x - 2000 = 0 (Hultiply both sides by -1)
(x - 40)(x + 50) =.0 (Factor)
x = B0, x = =50 (Sct cach facter cqual to zcro and
' solve. )

The solution set for this equnticn 'sg UO,—50§. 3oth sclutions check in the
criginnl equation, '



LEXAi; . Solve the following cquation for xs

X
2% = 2X% =1 (flultiply by x2)
2% -~ 2x° + 1 =0 (Equatc tc zexo)
2x% ~ 2x =1 = 0 (Hultiply by -1, crrenge in

descending powcrs of x)

X = ol ng
h 2
. ~
The solution sct iss %1 ; i ; L ;63
EXERCISE 1 Solve ccch of the following for xi (Give onl-y real nuaber solutions, )
L1 o5 3 . 10 '
b -3 I 20 T T2
3 : : ap X +1  2x - L
.3! 5“3X 2 . .box_3’~;4~9 1
v 3 : 3 _ .5 | - X x %
2 S -2
7y X742 =11x L8 X" - 5x-4=0
5:9. Z - "i' 4+ 2=0 010. £ - 2 = . - = =2
z x o (x+1) x+ 1
SECTION II EQUATIONS OF DEGCPEE HIGHER -TEAN THO

Hot 211 .equaticns of degree greater thidn ino Stccumb t: factoring., Hewever, those
which Co coopercte and Factor nicely, con be solved with casc.

EXANITE 13 Solve for 21l rcel nunber valucs of X
it x=0
x(::2-2x+;)=0
x(x - 1)2 = 0

The solution sct is 30, 1%



PATIE 2, 0 - 870
(x - 2)(x? § 2% +74) = 0

x = 2 is the only rcal nunEcr solution.
f For the quadxatic pert, hotico that the velue of the

discrininant is less than zero.

EXANTID 31 ”—16 o - L
(x +b)(x-4)(x+2)=0 | ‘ »

The rcql nunber solution set is %2 ,'-23

EXANFLE. b - % - 3qu - D+ 1250 + bx - 12 =0
Hx = 3) 2x2(x - 3) + blx - 3)-=
(x - 3)(}:1’L - bx? 4 4) =

»(,c-3)(x~2)(>\—-2)*0 _
Thc sclution sct ist S;3. F r;

_ ERCISE 2 - Glve 211 :ceal‘ nunber solutions for the fcllowing qquations.
L 2 ' .
01, x - Gt 9= 0 €2, + 2x° - 35% =
5 - L ' :
3e X *8}:3-x2-8x=0 LT x8—256=0
(x - 10)(x2 + 21x + 30) =0 - 6. xb’ - 5;(2 +6=0
7, (x +2)(x - 1)(x? - 20x + 99)= 0 '8, 30 42X 4 x =Xt TX
< : ;z » ‘ ‘2 5 . ' ‘ 2
9, x + 3" ~x=-3=0 . 10. (x + 8)(x + 3¢ 4+1) =0
SBE Cngﬁ,Ill» ’ EQUATIONS T “VOLVT”G hAbeAA'k'TRESSIONS o
I7 V= = 7 then it is relc.tlch/ obvious that x must be 49. Vhat we are actuzlly

doin’ 1s quﬂrinp both sices of the cquation. ‘Rceoll, so leng as ve GO the samc
operction to both sidcs of an cquatien, the nrlg*n~1 cquaticn is prbvorvo~ At
tince we ney. introduce cxtra nious roots; 1.c. velucs fox x vhich will not satisiy
the criginal cguotions This we fiscover when we -check cur solutions. Dividing
both 5 of an cquation nny causce US to loosc roots. Tkis is not so zood:

0f ccuorsc too, nultiplying or dividing by zcrc is out! Saising both sidcs of &n
equat.on to the samc power is o falr cnough opcration, :




EXAITIE 1y o Acnber vedues of xi.

X6 - yxT 3 =3 |
[ox + 6 =3 +x + 3 (Isclate onc redical)

Sx+ 6=9+ 6Vx+3+x+3  (Squore both sides)
bx - 6 = 6yx + 3 " (Combine like teras and isolate
' the rodicel,) '
2x =3 =3Vx+3 (Divice by 2 to simplify) .
Ux% - 12x + 9 = 9(x + 3) - i (Suuare both sides condin.)
T hx? - 21x - 18 = 0 - (Combine like terms and equate to
' ZeTO,

C(x +3)(x -~ 6) =0 (Factor)
X=~E,X’=6

The solution sct isf 63 « Notice, x = -~ 3 does nct check in the origirzi,

i
EXWHELE 24 i :
L -311x =3
4 -11x =81  (Reise both sides to the bth power.)
-11x = 77 :

.ox = =7

The soluticn sei is Y7 5.

EXAMZIE 3¢ x -3yx -28=0
R -DR L) =0

d VX =7 ¥x= -4 (reject. N x must be = 0)
x = L9 -

The solu’tién set is %h9g

CAVTLE 4 ]
EXAATLE 4 Y Y%

Lo, | P
(x%-"1)(x4+2) =0
)

K . - o
%5 g x ‘.= -2 (Reject. fLin even roct nust always be > 0s.)

'fﬁe solution sct is.% l? .
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E/7RCISE 3 Solve each of the fclloving equations for ell real number values of X3

Lol 9 =7 P 2, 5- 2 =0

3.V 5x = 4.- 2=0 , .. 2% - {2x -3 =3

5, (F-1)2-6(F-1)+9=C 6 x~7Vx+12=0

2Bk =8 -;_8-,51'2?7"3-»—@»2:0
e -1-2 BTN S

& 3’ - .
1, 2% - x¥-6=0"

B s =82 e -2

12, x + 2¥x - 15=0

yx + 3
SECTIOH & EOUATIONS TiVOLYING ASSOLUTE VALUZ

Avsolute velue is en operation which maxes any non-zero nunber a positive nunber,
o8, 'la\? . loj=o0
For all rcal hunbers X, sz = \x\ 5 ) s
“xanples: 18l =8; -8l = 8,
If |x)]= %, then x = 4 oxX x = 4
Keepingzg the cheove informetion in ning, stucy the following exanples.
EXAKFLE 11 Solve for xt
(2x + 1] =
2x+1=7 or2x+1=-7"
2x =6 or 2x = -8
" » x=3 or x = -b
The--solution set-is 3, %

BXAMFLE 2: Solve foxr xi

\2x + 1\,= : .
The above expression is equivilent toi J(Zx + 1):2 - dxz
| ‘. | " Sor - (2x + 1)2 = &
' Lx? o+ hx + 1 =
) e a4 bx+1=0
s | JEEEE L B (3x + 1)(x +1) =0

x=-1/3 or x=-1
The solution sct is §-1/3, -13
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CEXERCISE L Solve cach or the following ecquations for-all real nuaber velues-of %/

1, l25x - 81 =7 : - 2;{ 7 _~2xt: i ';
3, | 5x - 2] =|2x + 13| ' S xo- 7l Yox o+l &
5 1x) = |-31 - 6. 3] x) =15 | /\ |
. 1 ) - - E N :‘ i i ) g .
AL o aleslelxslee «
SECTIOX.. EQUATIONS INVOLVING THE VARIABLE.AS LN EXZONENT
Before actually giving sonc oxamplés of equaticns to solve invelviag the varicble
as an cxponent, we shall revicw the basic rules regarding exponents,
1) x& 3 o 2) x* + xP =fxa-P
Do ‘ A & ‘
3) (XO.)b - xab l&) Xb = b ?ca
-2 i : 5 x
5) x = = = 6. loga = x if and only if b o=
: b
Exenple 1: Suppose we wich to determine the value of x for the following equxtion:
27 = 81 -
X L . .
(3°) =3 (Change both sides to powers of 3)
L}- . . - Lo s
3% = 3
3x = 4 (Since the bascs are the sezne, equate the
: exponents., )
X = 5
{ e 5 ‘ 4
Exomple 2: Solve the followingz equation for xi ' '
22.)(+2 _ 9(2X) +2=0
XL 2 x gt B
(27) 2° - 9(2%) + 2 = o (Use .the rules for exponents and change
: to the qualratic form.)
B(2¥)% - 9(2%) +2=0 .
(5(2%) - 1)(2° - 2) = 0 (Factor) ’
' , {
h(zx) = ) 22X =2 (Sct cach factor cqual to zecro and =
% solve for x.) . 4\
2 x =1 '

x = -2




-7 -
P W @

Yhen the boscs cannot be resolved to the same nunber we need to rosurt to logs

Exenple 3:  Solve for xi

7 =5
~ log 7x = log 5
x log 7 = log 5
| log ' . s .
x = igg-g | (Thls is a gooé;answer.)
x = ,8 (With the help of 2 c;léhlai5r the above s
determined to be approximately ..8,) :
EXERCISE 5 Solve cach of the following for x:
T - _ e
(3"%3) 2 = (27)7° 2. 2@ =16
2%y 1. -1 .  3\2x-6 _ ;=2\l
(5%)(25) = (125) b, (P26 = (5B
s, X __:g_ | €. 22 4 2 | 5
T S i )
. 93X | ] , 8. 9x = 27
3 ZL , . - ) : r...-f
3% =5 » | 10, 5% - 5572 = 120V 5
1 SECTION. 6 FORNULAS

Often nothematics is applicd to the real world through the use of formulas, 7o
Tornule-

evaluate a Tormula means to fird the value of one letter which appears in the fo
when the values of the rcmeining letters arce known, In this section we shall no

deal with actual values for the varicus letters in the formule; but rathexr simply
solve the formula for a glvcn lettecr in terms of  the other lettors of the formula.

(+'H

Axamn&g} 1 ?7=22+ 2wu. This is the formula for flﬂ@lnb the perineter of a
: a rectangle when given the longth and the wicdth.

Suppese we knew T and w and wish to find X2,

ae]
1

2w =22 (Subtract 2w from each sidc of thc cquation.)

Eozw g (Divide both sides of the cquation by 2,)

N




- e

q

o 1 l - . 5 . &
Example 23 RS + En For parallel circuits: The reciprocalcof * ¢
. g 2 the total resistance 1s the sum of the -
’ reclprocals of the several resistancoes. =

’ To solve for T
1 T2a Dy 2

R T, _ Combine right side to a single fraction.
ryT, = Rr, + Rry .Crosg,multip%y N
T, - Rré = Rry Put all terms containing the to be solved
e : . .for variable on one side of the equstlon.
PO < - 3 E e T s B0 W 8 ghal . P "Q Lo ‘7‘ i
';;z(rl - R) = Rr, Factor- . ‘
. er ' ;. ‘
Divide by (r, - R)
Ty, Bt e _ 3 -
2 r, -~ R SR S

EXERCISE 6 For each of the following standand formulas, salve for the indicated
© variable,

‘1, V= % mr 3 Solve for r; (Volune of a sphere= % ﬂ (radius)3 )-

2. A =-—C§~L-l Solve for B;  (Area of a trapezoid = heightésum of bases) )

3., V= % mr h; Solve for h; (Volume 01 a rlght circlular cone .=
e ' gk 1 (hlght)(rad;uu\z )

3
TS ¥ R TR o . - Loy
L, A = §7E£§; ; Solve for s; (Ar?n-of an equilateral triangle = fldi Mri~ )

P . -

5. C= g(F - 32); Solve for F; (Centigrade =.§§(Fahrenheit - 32) )

2 | - ; Ry
6, F = o Solve for v; (Centripetal force = ( mas°l(YelOVlt{l )
- , A - radius
70 £ o8t i Solve for C; (Frequcncy = S —
2m §{L G 21 {(Inductance) (Capacity) )
SECTION 7 ' EVALUATION

1. Reviow thc objoctives of thls L.AYP,
2. Take the trial run,
3¢ Take the test on this L.ALP, ' i



FYYE P ey Y
FOUAT YOI 1A

B L I 2
Frewnal oo a5

L, g4

; 9!:":"'| J_;

'L 10¢ o

5. Nn molution;

Nl

6. 2b;

[

——
EXCI‘(}j ey D g

7. =2, 1, 11, 9;

3, 0, '8, + 1 L, + 23

8. 0, '-3’ 2;

- ity
Tenrelize, 3

1. -

10;

é'a 9' 16;

27

o 1 83‘

1,

7. No solution;

PN

8. 2: + 3

134 £ 2V 19;

) 50 16;

1C, 8, ~27;

Twercise Lt

2. )4’,. 3;

7ail;

v SR |
3' 7'.51_ Lr.

7 A

9. No solution; 10, i, 3

__=rclse 53

-

Solution:

7

3. 5

Excrcise é-g_
S
N’
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CEBRA:2 FQUATIONS TRIAL RUY
. »ve cach of the following cquations. Give =211 rcal values,
(, 7(2-x) +3(x41) =8 2., r+u—xn1
E e e 1 5‘ 4'x+2 + 1 X + 2
5, x* 4+ 7x-5=0 oy 6. x4+ 8| =10
7 3% 4P 108 | 8, x° - 3x° = 10x
s S | 2 v St 2
49, 4= 5 | 20, A= 2mS + zmep (Solve for k)
i, x{hx ~ 1)(x +8) =0 . 12, A 4+ 6 =]
) b # \ T x + 4
"E\FTEY J7~>( =2 | A, 16x° - Bx +1 =0
5, 2 o p w2 ‘ 16, | x + 1} = | 2x - 1)
1, 3x <2 =9 18, 3% =27
B, s= ’—L(%if—)- . (Solve for £)-  20.°2°% - 3(2%) = -2
RS : , Fold back--Don't peck too early.
NSWERS -
.o % ! Do 5‘1 " ’ ' 3! 21 - 35 H l‘”o 3
1 =7 + 8 i
rl' L] ..z.."‘ )9- 6. 2, "‘18 7. }3 8. O, "2-’ 5
2 t
; Lo 0 - 2m® 1. 0, &, -8 18; 1,8
;. -Z;ﬁ ‘ ' . ?,’ﬂl‘ - L} H L};' H ) . . t‘
A ot 7 : 1 ; ’ .‘. . &
e 3 % 1"’0 'i; . 150 ll- : 16. O, ~
IR (- BT YO T 339, -EhoBel c N gdg, 0, 1
;%\\ "‘\ s b ’ ‘.‘1.

A’w'\"t:,

e
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