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2.2 Applied Problemps

A Simple Guideline for Problem Solving in One Variable

1. Read through the problem and make sure you understand what it is asking.

2. ‘Draw a picture where applicable.

3. ‘Declare a variable (x, or something) for the thing you are trying to find.

4. Set up an equation using the information you have been given (you can almost guarantee that
everything that has beengwenmustbeusedsomewhere). -

5. Solve the equation for the variable.

6. Does your answer make sense? Check your answer by plugging it back in.

Ex: A student in Calculus has test scores of 72, 84, 90, and 78. What score on the next test wiil
g:vethestudentanaverageofSZ?
Ut X = 5% bt SCove

A0 TBEX - gy /(_4(3%% LX) =(62s 3ayt X =40 @

Ex: Before the final exam, Sarahas test scores of 71, 79. 82, 76, and 84. If the final exam counts
as 1/3 of her grade, that does she have to get in order to have a 75 average in the class?

.galﬂf)(' -"‘Ka" Fade %(784) + K X=7S
5 B2 wtamep (H(F8.4) :rcz)*éx 752
o 156 g +Xz »aS
X248, 1
Ex: Greg wants to invest $10,000 in a simple interest account. The bank he’s looking into has an
interest rate of 2.5%. Will he make over $600 in interest after 2 years?
(Simple Interest Formuia: I = Prt)
p=dhoo T =)0000 «( . 0S)+ &
(e 0385 T =%Koo

¢=2 nwo_

Ex: Cindy’s take home pay monthly is $1450, after 42% of the gross pay is deducted for taxes,

P 50 % ocba T BN s o0
X-.4=1400
R 59¥~: I(J(D

Ex: Tickets to a circus are $6 for aduits, $3 for children. If there were 4000 peopie total and
$17,400 was collected, how many children went? 4

30C+ (L q000-¢) =¥ Hefo0
¢ +AU000 ~be = T1Tdo0
~be = ~bitoo



Ex: (#11 in book) In a certain medical test designed to measure carbohydrate tolerance, an adult
drinks 7 oz of a 30% glucose solution. When the test is administered to a child, the glucose
concentration must be decreased to 20%. How much 30% glucose solution and how much water
should be used to prepare 7 oz of 20% glucose solution?

Tl & pwneimnt oj 30% ?&xw)« <o lufior
o?) ;I'Cl ) )
){f % %,? 369 solufer
—75 1120

%3070 F- L‘g = _:—5‘——'

x  Ex: Two runners are traveling in the same direction. The first started at 3:00 p.m. at 6 mph. The
other started at 4:00 p.m. at 7 mph. How long before the second runner catches up with the first?
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Ex: Two women, who are 224 m apart, start walking towards each other at 1 2. m/sec and
1.8 m/sec respectively at the same instant. _When will meet, and how far will each have
walked? ¢ iy b, [TerSon T Sec VIt erd
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Ex: (#27 in the book; A large grain silo is to be constructed in the shape of a circmar'cyliﬁd&er '

with a hemisphere attached to the top. The diameter of the silo is to be 30 ft, but the height is yet
t0 be determined. Find the height / of the silo that will regult in & capacity of 11,250(pif.
el = 30" (mdin 15 bl Volicime » 1110 T €7 nacy of 11,250(pDf°.
Vblume ) femisghare & voluves ) c?w-v 22 )
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Ex: (#30 in the book) With water from one hose, a swimming pool can be filled in 8 hours. A

second, larger hose used alone can fili the pool in 5 hours. How long would it take to fill the
pool if both hoses were used simultaneously?
ot t=Are B AN ool wl bathfrocms

ke omennt ¢ peel § Med 4y fmotlv {ioce [' {Low-
" ~ ~ ~ " lw.r et P
g amowtd grl fled by poth hrvies 10 1 houn

) <)
F A

5¢ 16¢ s 40O
CE= oSy



5‘;@0\ 2.2 Duadia He Z’%‘mﬂm 3

e

Y13/ a8

JMWJ/WM &t ibx+eC 0 a#o

id) °b" ;—;_a*{wf'a-gg/ b..

& ot x*-Sx-4:o

X -eXx+] Ym0

xX=¢, -}

Iey*9

l{y*-9=0

(He+3)(He-3)T 0

X=-%,%

Solve :  ax (¢pt15) =27

¥x*+30¢-24 =0

Qx+9)(4¢-3) =0

x=-% ¥y

{solve YX(X-§}=0

¥=0,5

0 ;rét '% 4*;}43!( l XﬁQ'."-?_J-
X (xed) (ws + ;) =(q *5377«) x (xt3)

Ax 4 5x 15 = YyTeizf +18

Y- -3: 0

x4 +3°0

(ax +1)(xp3) 0

y:%, X (%:h)




aQan;m 23 cent.

Un%m
) wTieyw 66—») 3 39
Aoy +6 (x+3))
Ry x*-10X 106) 5 g*els
G;:Txus (-5
) x*-3x___ 365) » 3)-%

(E 2-32 t ;/v _(x-’z)zp

Solye ‘ma Lomy gine e Squar<

¥ -
=

X% 48y -H o

2ty = |l §Ca)c Y 4?16

X248y 416 = )l +16

(K+H® =07

Ve ? = 1103

y+d: 1343

X =4t 33

B Yx~-120-0z0  (fotx: woefficont ) X> st te ].)

X -%x-"f 0

X2-3x = "% (-4 (%)= %

'3)C+?'t{

(r-— %) =5

W% =245

X - g/z_:ir

= gitfg"




a%¥EWQ 2.3 tent.

X*45K +4=0

azl| Y:5 ¢-9

[00x*-220% 33420 Glen problon - olve by complefivg fhe Squace )
100 x2 ;10)( %‘? .
:m - OO -

LG 0 B

1‘5)(""}"' _8?4 Y,

;oo
R Iooo
{x-~ m\z ~ 100

J(X'w = + /o

(x-i0)* V10

- gt
X = fp- N0




(2e-l

W@{.M«_ 24 lomplx {7wmﬁﬂs { e 7T

Lomplet flumbr = g+ by

oy, 3420, ~h= T3 | 3 (0% o imaghary pr?), -2, parenl #)

add (-7 -4i) + (5-2) = -2-&i

Mt (-7 (5-2) = -35-doi ¢ /i +§i %= -35-4i +¥i% 35005 .(p-4i)

2(3-60)%= 23-5i)(3-5) = 2(q-151 15 $25¢%) = 2(1-301 +2512) = R ~40i + 5o -

= 1% - 40i - 50 =(C32 - 01

Lx1 a1 (cﬁmdiﬂq oo uas aeveaindist )
=) ¢t =~

(3= 0% -1 17e -1 Aimﬁﬂgm 4“13 Y33 G tomaindir
(Ve i4itz) i'= ) (- -

& 23F, 2-H

& -l-efr, -l

ex -4, %

& /0 , (nd complew cd\nguf}fb)

add TN Q-1) =Y (adclmg Atemplyl Conly e g

Wt O47)-(Q- ) 44062 -5 =53 (ww(f)ﬂ%.né < %'.,esmaz#)

tut in a-fbc {o'zmaf

EX dn i fiz 2P = HP- 5"“{2 )




J@hm_ﬂ.ﬂf tnt.

A:MVL‘ZQ. 1)—_ =Y 18 = (o3 = 3

bmgum -¥30 = —¥-35 V3 = -5i42

bohfe Wins Quadtc ¢ Foarmu )
} 3% - (N8

P+ +¥:z0 =

oz h:=3 g,,::%

A ‘J_‘) r 3¢ - r i =61t = -6

Cenhhe )ma&my v tvne gven () 4 reod L hroo | pnst

SO,

| =X (sice K-nl)\

X+ Fq)i = 2
e~

[t Ty = 2

o= 2|

AN D

V




/N aee. A, 5 Ot v Tvlﬂﬁ 49 é'fmzf'm;

MMM- Ecuations

e M) (X

Jgg 2UX-¢[-12 0

2/¢-q4f=12

/X-4] = b

< N

X-4=6 K-4--t

Q) e

£y /31 é%'/‘ S haw(z:wqaﬂf?lfw/ o5 ol Mat«u no :@wﬁwﬁr

X 7;(3—)tjfz-§)(*/0=c>

I3y -2) ~5(x-2)=0

(F*S)(x-2)=0

_’Kg_ﬂma/ EX/WMS

cY 5"2 Sy & wf- il
4% 520 3"’)%’3 0)"
yly -5)-0 (7e)”

QDD wb-520(Geas) K@T >
~—_

lx "¢ = 3%

()% < ()% (1 et adesi, S socipnced  Hlo vuline )
X% {97

&N

=9




———

(Q (%U}f’fa 2.5

Kedial Z¢

7-X = ¥%-5

F-X = (x-5)*

F-X=X%-10x 125

O= X*-WrI8

0 =(x-6)(x-3)

X< 6,2 vwnst chech pvnsuots S X

L]

A 200

W

V4= )

q - o

<h-i

x-4:=%

%-38 —2.-'—'0

=12

Al 0w

’fx?g D

Quedigtc ke Equa

EX X7-A5X* +I¢/¢/—o

(x2-16) x%-9)=0

GDE-NGFNx-D20  (X=G - 3-3

EX bl -23w2420=0

ot W2y  yErew

bx%-23y 4400

(3y-d)(2¢-5)=0

3%y 2x:=5

=% x=% D w"'%'i',. 1

5




Olcobve. 2.5
2

Qi/lmm,c ef? Jun Cule s

252 = Ca-n) (a2 +ak 4 b2)

)Swm J} Jwv Qs

6’rh> = *(ath) (62-ab Flb?)

X ﬁadw %x 227

O AX b=

C(ax 3)(%! 20




Mgeha 36 Sn gguabies

Wity ﬁwgd%owv on otoved_noe o

O xX2>5 4) 9 yex ({/22) pare a0 x >4

X%3 (ﬁﬂ Gezx>- (4, 5]

Poixer (o 71

Lmts z"f*c /dééc?mm 7o gm aaMn

D) 0) Y @(voo

P (5,7) §5<x<? @f-l ?) 'ltxag

Solve -Sx+22 -3x 4§

_ ~AX£b Ywhen diydre b a rvs 4, Swntth Siene
~ X2=-3 [-3,)
. Solve ~4£%5x-3246
_ -6%45x<§
_ -—l.] L yxele L1304
Colye x 3 >0 when o 4 e Rie 2
X~3>0
¥?3 ° (3.00)
e 5"-2; L0 when A'f’ﬂ’gabrtr(
5 -X+40
K 5 x>5 (5,0)
solue 25&2 >0 donarietv gt { ,u&g;ﬂp-é’ ' ool actras {?astﬂm
3&4740
A xe=% ("“",’1&)




ﬁ/aebm bl Snequeldes cont.

M_MMM@M.LS

ﬂﬂmwa\ ﬁubs

\Ixl<o  then -0d X4

X/’a Hen XeA o XDC\

sone (25 x¢ % K25  (~e0,-51U [5,00)

colpe <12 122 K212 (=312)

bolve M"‘3 10 solutio~ @&

tolye X174 (-2, o0)

colve [by-1 148
-3 < by-128
L ixe% (% %) _—— -B2xz Y
e A 20 ey /LU 7 ca -RIE o)
Y-9¢-3 | 4x-qu:1/

x‘_lsq _} x73’/

lve ulxlc( ahs iluo vedd Lehuean 24 4=Ht—3>

\;d>| Pixles (-5,-0u1, 5

oive =22 )x1€d  some a0 0 £lXleY 3
441

he 22]x]¢? = 2 wen AR

L-3dve3d

olve C° % (F-30) Ldhed \oluos EB E_connespondd oA velies 2 C
Such gk 04 ( £40 ?

304 %3N 240

()30 Ll -39y 2 40(%)

544 B-304 )

§L L F L )0y [6,)04]




(PN 27 Mevem Mepual m
&ﬂ@%fg‘gﬂﬁ ) Vs N
Noe x2.6+37° Rpgded ke parsire
Lx-tfx-2)>° spdieq = |~ |7
(0,2 nefesr alees 20 BT o
(on,2) LY, 0) e 2 Y
&,uﬁ%-r - | -~ i I
Slie O( /)(w? (5x) %0 L I B =
7 9 ﬂfmdﬁé)) J:.?_ =2 ! : s
F’} NULS, ﬁ
Y ?l {
A qéﬁ LA (0% ’
el < LA H. S .
(X/'))( é[ 2'?')4"0 ! @Z—_- @ +
xz2, TU% ] — >
C*oon;jﬂrﬁ@ L 0 ;.—f*{
solve x-2 = |
X* -4y -2 k¥ = = T , E
_é:l ‘ '\6 atl — @ 1 _—#E_
@i W)(k- -%) % - Z 1
Ja‘ﬂ'\/blfu-s 2% "2 bt x¥ 37 (uLe porec/d wachts
% (=230 (Fer)
fd(,xf y-z >0 At
o -y {rl~
CXHEIOE) = = —
_(ﬁ’;ra(v.v-tc G}(? _ t
o, S il <= B
r)_(;éél‘(g " =6 o C Qﬁ
(50000




Y




Summary of In ti

Absolute Value Inequalities

Isolate the absolute value first, and then follow either step one or two:

1. Less than symbol: less thand, set up an “and” compound inequality and solve.

2. Greater than symbol: greator than, set up an “or” compound inequality and solve.

Ex 1: Solve [3x-2|-7<0 Ex 2: Solve |-2x+9 21
13-4 7 947 or -aci2)
Pedy-h e ~ag£-0 ~AxZ8

“554 x4 XzS or X & 4
% ixe D

“'Q)q U Zg) A
4,9 (=

Ex 3: Solve |6x+8 < -1 Ex 4: Solve [6x+8]> -1

sawe an lbx+8 2©
No Solution ¢ | Roov £ oo =)

Linear Inequaglities (highest power of x is 1
Get x by itself on the left hand side. Your answer should be a single interval.

Ex 5: Solve -3x+2>x+10 Ex 6; Solve (2x—3)(5x + D <£10x* —-x
-y > 8 10X the-15x -3 zr10x L
X4 “13x 34 ~¢
("OD,‘J\)‘ -Aax -3 %0
' -2y £ 3
x2-%,

-1
. _ X 2 &/ E - }c{, Q)
Inequalities of degree 2 or more

Get all terms on the left side (zero on the right), factor the left side, and set up a sign diagram! This is the only
type of inequality you use a sign diagram for. You must be careful not to include values that make any
denominators zero, and be sure to include values that make the numerator zero when you have <, or >.



Ex 7: Solve x* +12x 2 —5x+60

Ex 8: Solve —3x*(x+2)X7-x) <0
K% Hx-l0 20

Wt eloos ome - 0,73, 7
(x +20)(X-3)2 0 gz - — 1 — \ 7
£24f UGluos pre * »;\0%' X+t ; ; \ "; t_
> ’ -’Zﬁ P o R —=0 WL
vicud I | S
@ - |D (e, £-a,73
7 >
\‘% ;‘ht( Ex 9: Solve (x—B;)(xz—5x+6)20 Ex 10: Solve (x_—_?_:)_z(x;2)>0
x*+3x-28 7 J (x+7)(x~4) A
SO W 36D, 4 N o ou foo WP
* (Kr?)(x"o | (- 1, '2.\ J (q)oo)
L =223
leshvaduos o~ 95Y
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(x é) R L
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T 1.9, Wl B &
-7 » 3 ¢
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Ex 11: Solve I%‘-)-;’;‘;—x)so Ex 12: Solve x*(x+2X7-x)<0
e
Xt (’“3)(’(“0 LD #yzwtus f’ '2)4?
”),’L‘ ’_'_:-5:)_;: - X2 - ¥ r
?(’/ (x , ?5;"( e + o+ -
#3’ Ua'h’“s 2/3)_(" . ale= + 4
€y =)\ T 3 \¥ y? (o) > © 7
}
£-4% (-> 30 LW T3
s

Q"-’& Bonus (2pts): The number of miles M that a certain compact car can travel on 1 gallon of gasoline is related to
its speed v (in mi/hr) by: M = —?ldvz +%v, for 0 <v <70. For what speeds will M be at least 45?
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Guidelines for Solving Exponential or Logarithmic Equation

s

If you have a log equal to a number or a variable, change it to exponential form.
X -
1o 4 Fie

X3z L
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PR Ex: lOg;_}{_if, 3 = Ex: log, 6f —3 I 2ty
- (=4 C K= ‘_-D

If you have a variable in your exponent, change it to logarithmic form
Szx_q 53 231»! =

A4 =2 3k = =1

1x=17 Ex: 23""':5 1Y 20

&=0 X =0

If you have the same base on both sides of the equation, then simplify and set the

Ex: 5%°=125

exponents equal to each other.
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i you don’t have the same base on both sides of the equation, then try to get everything
into the same base. Then, simplify and set the exponents equal to each other

Ex: (27) (-]5) =(9)"" .32
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If vou don’t have the same base on both sides of the equation, and you can’t possibly
get everything into the same base, then take the log or In of both sides
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If vou have a radical (root) mixed in your equation, most of the time it helps to change it
to a rational (fraction) exponent, and vice versa.
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If vou have two logs of the same base set equal to one another, set the stuff in

parenthesis (or that comes after the base) equal to each other.
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all on one side and use your rules for logs.
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10.3 Geometric Sequences

Geometric Sequence: This sequence has a common ratio (r), or a value that is multiplied by
one term to get the next term.

Ex: 2,-6,18,-54,162... r=-3  Ex Li,%,%,. r= —%

Ex: 99,88,11,4,...  r= '/3 . Ex: L,3,5,35,.. 1= "-é

Ex: £,%,2,10,50,.. r=§ Ex: 10,10%7,107,10%% ... r= I'_';f' = 101“'?-
Ex: 4,-6, 9,-18.5,... r=-{.9 Ex: 1,—\/3,3,—3\/5,... r= —ﬁ

Let's derive a formula for finding the nth term of a geometric sequence by looking at an
example.

Ex: 2,6, 18, 54, 162,... r=35 talk about the formula in reference to the first term

2-1,2-3,2-9,2-27,2-81,...

0 n Al a2 3 o ad it looks like the formula will be a, =2-3""
2-3°,2.3,2.3°,2-3°,2.3°,.. :

In general,|a, =a,-r"" | (Memorize this!)

Now, find a, for the first 8 examples.

"2 (32:.] 5. ah«\(!)n“l
gan-qqcm b o g 1)
0= 309" : a = 10(107

-
“Gaz ()" e

If you are asked to find a later term, find g, and plug in your specific value for n.

)r\\

Ex: Find the gth terg of the geometric sequence 99, 83, 11, 4, ... &, ¢,299 =% =]
a4= 9
Ex: Find the 6“' T of geometric sequence 1,551',‘5;-,3‘.,1,... 6y2) =4 N e

S
0,=1(-%)° =
Ex: Find the 12th term of the geometric sequence whose first two terms are 4 and 12. G, =4 (=3
arz - q( 5)
=4(171143)

=} 708588 {

Nn=3



Sometimes you need to find r, or 4, or another term based upon two separated terms.

Ex: Find all possible values of r for a geometric sequence given a, =3 and a, =81 é’-' =]t ¥n =3
lf 23

Ex: Find all possible values of r for a geometrlc sequencnglvm a, =5 and a, =33

2l YT =200

Ex: The third term of a geometrlc sequence is 5, and the sixth term is -40. Find the 8t term.

"fo- g D 'V'E 2 (=2

Gy et G

Sums: The sum of the first n terms is, S = al

1-4r

Lol §zg ks b
Ex: Find the sum: 22-3" (';,5 - _ 65 =k ~2

k=1

o ==t SRyt _y=18td o
Ex: Find the sum: Y (-2)* (',-a -2 5\0 j‘—_-:z_:%s & i)

k=1

Infinite Geometric Seguence- The sum starts with the first term and keeps on going!
If |r| <1, the the sumis S =

-r

E F d th f ﬁ t 2 + - —— > - - - P-4
x: Fin e sum of the infinite geometric series: 2+— ALY + ( ’3 § Fx % 24 ]

) A0Q - 3o a2 -
Ex: Find the sum of the infinite geometric series: 200-100+50-25+... {3":_ 52 ii =200 kY '

9
Ex: Find the sum of the infinite geometric series: 1+— 3 —t+— +2+ 3

’ il nwﬂfpf:;& e h@-l«fS

Ex: Find the sum of the infinite geometric series: 1. 5+0 015+0.00015+... = . OI

- 1S _ 160
'u-.oc-*ﬁ"-a':, %



You can also use and infinite geometric series to find the rational representation (fraction)
of a repeating decimal.

Ex: Find the rational number represented by the repeatlng deci
0\\ - ‘ f i ‘ . %
-
a,_-.o‘% 5 I~ > .ﬁ
a3 ol °°-5

Ex: Find the rational number represented by the repeating decimal: 0 73

Q= *5 = .0]
a'z-.ocr-rs 1 5z o733 - __’?_S_ _,—;;5
D= .0000T3 [-.00 = 94

Ex: Find the rational number represented by the repeating decimal: 15 2

e N S Ll

Gy =007

Ex: Fxnd the rational number represented by the repeating decimal: 2. 417

Q,=-0'% RN OF _ 0F_ 3 | | a%s
%;.8333::'4 59|—.ol .69 T 440 At ﬁ" lwl_

Applications

Ex: The yearly deprematlon of a certain machine is 25% of it’s value at the beginning of the
year. If the original cost of the machme is $5000, what is it's value in 7 years?

1=.15 vSOOO(-?G) !
a' Sow -5000 (.*?5)

Gz S000Cas)"  [E881] -

Ex: A rubber ball is dropped from a height of 60 ft. If it rebounds approximately one-half the
distance after each fall, use an infinite geometric series to approximate the total distance the

ball travels. %O'l»% m.’ (,0‘,30,‘(, cen
gy T 45

Cin=t0 )i 52 6oHO =R

L\ §232 . 32 2 30::)=60

HUM soet

o 1 sobt Fo#
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dﬁg 0.5

E1RT N _ | -
Tl = LGN+ LB (ET+ LG oy ) 16"
=gt 48 G2l + 2¢d " +4"
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EX Find Hhe vm thef hao 67D i (36-45) °

3(3a)°(40) = 3(aa™) (-48) ~[-108.=D ]
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