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1.6 Modeling with Equations

Example 1
Find four consecutive odd jnte ers e §um)is 272.
Let X= |5t cons. odd n S
X+2 =2nd xS
X t+Y4 =3rd ‘?—9)
X+6 =Yth
xp (kD) (KED+ (XKr ) =222
Uk +12 =222
-12 -2
Yx = 260
Y 4
X=065
Example 2
TheGGum of the squares of twa consecutive even integers is
1252. Find the mtegers .
(et x= 1st cons. even int.
Xt+2 = 2nd
xZ + (x+2)* = (2952
X% + X*+UYxr4 = (252
2XxZ+4X+4 = 252
—)2.52 —1252
2xZ2+yYx — 1248 =0

72 ( x* +2x — €24) =0
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T = prt Simple Interest
Example 3

Mary inherits $100,000 and invests it in two certificates of
deposit. One certificate pays 6% and the other pays 4.5%

simple interest annually. If Mary's total interest is $5025

per year, how much money is mvested at each rate?

€rst cerd Second
P= b4 P= (00)000 X
r= .06 h= .045
=1 £=
=
(x)(.06)C1) + ( (00,000~ X)(,045) ) = 5025
.06Xx + H4se0 — 045X = Spis
sx + US00 = Sp2LS
-015% "L 4800 -ysop
0 O1SX = S25 $35,000 @ 6% rate
015 .015 365,000 @ 4.5% rote
X = 35,000
Example 4

If Ben invests $4000 at 4% interest per year, how much
additional money must he invest at 5.5% annual interest to
ensure that the interest he receives each year is 4.5% of the

total amou nt |nvested7

9% Rate S. 5% Rabe Y.5% of Toral
InveSted
Cyood(.oNCD>  + (xX)(.059)(1) = ,ous(aooo+ x )
oD + .055X = (60 +  oUSx
— 045X — .04SX
lbo +  -0LX = lgo
— 10 -1e0
v 0L X = 20
ol o\

]32000 «s 5.5% l X= 2000
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Example 5 V/2ze/o hhigher S%

Jack invests $1000 at a certain annual interest rate, and he
invests another $2000 at an annual rate that is one-half
percent higher. If he receives a total of $190 interest in
one year, at what rate is the $1000 invested?

|nvestment 1 + nvestment 2 = 190
C1600)CxNC H + (2000)(X+.005)(1) = |op

1000 X + 2000Xx+ 10 = 19

2000X + 10 = 190

2000X = %0

{ 6% rate 3000 3000

)('z .O@
Example 6

A woman earns 15% more than her husband. Together they

make $69,875 per year. What is the husband's annual

2 husband earns = x
salary: Wife eornem x 4 J5x = 1.19x

X + )-ISX = 6@,%7’5
$32,500 = 2.5 x = 69,%%5
huskand'e 5
2.16 2.1
salm"f

X= 32,500
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Example 7 = &= of extra \hours

Helen earns $7.50 per hour at her job, but if she works
more than 35 hours in a week she is paid 1.5 times her
regular salary for the overtime hours worked. One week her
gross pay was $352.50. How many overtime hours did she

work that nglég(zﬂ + (.5x%.80)(x) = 352.50
262.50  + 11,25 = 352.50
—262-50 ~262.50
(1:29X = 00 o
It-25 .25

@ overbime hoursj

Example 8
A father is four times as old as his daughter. In 6 years, he

will be three times as old as she is. How old is the

daughter now? NOW SIX YEARS LATER

X = daughter daughter = X+6
fother = 3(X+6)

4x = father
father in 6years ( )
Ux + 6 = 3(X+6
X+6 = I8 1]5 YeorSo

(=1
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Example9 . .
Mary has $3.00 in nickels, dimes, and quarters. If she has

twice as many dimes as quarters and five more nickels than
dimes, how many coins of each type does she have?

05(2x+5) + .10(2O + 25(0 = 3.00
LIX+ .25 + .2X + ' 25X = 3.00
5 quarters - 55% +_ ‘222 :—3',9)_'2
0 aimes s5x | = 2.95
6 nickels —— "5t
X=5

Example 10

A pasture is twice as long as it is wide. Its area is
115,200 ft°. How wide is the pasture?

=
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X

Example 11

A square plot of land has a buiIdi’ﬁg 60 feet long and 40 feet
wide at one corner. The rest of the land outside the building
forms a parking lot. If the parking lot has area 12,000 ftz,
what are the dimensions of the entire plot of land?

Square ~ \ow'lding - parl<ing
x* - (00) = 12,000
x* - 2uo0 = 12,000
+ 2400 +2 400
o =/ 14,500 [120 €5 by 120 #t
X = 120
Example 12

A woodcutter determines the height of a tall tree by first
measuring a smaller one 125 feet away, then moving so that
his eyes are in the line of sight along the tops of the trees,
and measuring how far he is standing from the small tree.
Suppose the small tree is 20 feet tall, the man is 25 feet
from the small tree, and his eye level is 5 feet above the

ground. How tall is thejtaller tree?
B LY |20 £+
20 X

ﬁ | 25 2
— X= 120

28 ey
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A= rt a=yr-2 d= 2r - 2
d=2r . d=ur

Example 13 _ .. 90 wiles st 2
Two cyclists, 90 miles apart, start riding toward each other
at the same time. One cycles twice as fast as the other. If
they meet 2 hours later, at what average speed is each
cyclist traveling? d, + d, = 90 cyclisy = 5 mph
2r + ur = 920 Eyclist = 30 mph
er = 920
r=15

d=r+ % =t _— A _Wours —
Example 14 T 2% wmiles 360 miles DI
Kate drove from Tortula to Cactus, a distance of 250 miles.
She increased her speed by 10 mph for the 360-mile trip
from Cactus to Dry Junction. If the total trip took 11 hours,
what was her speed for Tortula to Ca_ctucs?
) LCD: r(r+10)

P 3:3 - Somph
250 4 g = $iom
260 — p(p+10)- || Tortula

ACrr)- 2+ P e

250(r+1) + 3601 = Ny Cr+10)

250r + 2500 + 3bOr = IHr? « tor

2500 + G6lor = \lr? + llDr
<2500 — @lor — ¢ lor -12500

0 =Illr2~500r-12500
_ 500 + 4/ (-500)* ~ 4((1)(-2500)

2CID
— sob0 =4 360,000
! 2
z S00 +600 _ 1100 _ ¢
§00 = Go0 7 22 22

r\ =
22 N S00— 600 =_[fﬁ
22 2
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