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O 2.4 - Line Word Problems
Math 110 - February 12, 2018

1. Scientists are studying the temperature on a distant planet. They find that the surface temperature
al one location is 45°C. They also find that the temperature decreases by 3°C for each kilometer you
go up from the surface. Let T represent the temperature (in Celsius). and let f1 be the height above
the surface (in kilometers). Write an equation relating T to 71,
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2. Chiris is driving to Charlotte. Suppose that the distance to his destination (in wiles) is a linear
O function of his total driving time (in minntes). Chris has 69 miles to his destination aftcr 32 minules

ol driving, and he has 47 miles Lo his destination alter 54 minutes of driving. How many miles will Le
have to his destination after 66 minutes of driving?
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Q 3.1 - Quadratic Word Problems
Math 110 - February 23, 2018

20 1. Carl throws a ball vertically upward. After ¢ secouds, its height A (in feet) is given by the fmnction
\ A =120t =202, = - 2D £ 4 |20 ¢

{a) How long until the ball reaches its maximum height?
I 120 &
- - .2 — — —— -— l 2
t? T8 T T2 T g = 2

{

360 - 20(9)
3L0 - |FO = 1TO

(L) What is it’s maximum height?

w(3) = 120() - 20 (3)"

1)

]!

w3z = |90 Cy
|

[

(c) At what times will the height be 100 feet? W (€)= (DO =3 t = 7

® 100z [20¢ - 20¢ %
20¢T _120o¢ + OO =D

2o (+T - Le+D)=0
20 (£-2) (¢-1)= O

(d) How long until it renches the ground after Carl throws it? |, (¢) = & = += 7
O= 20t -20¢°
0= 20(bt-£72)
O=20¢(06-¢)
t= & b F’-'—La S-rc,A)




2. Haley culs a wire that is 48 inches into two pieces then proceeds to bend each piece to form two
SOUATes.

(a) Find o function that gives the total area A(r}) enclosed by the two squares (in square inches) in
terms of x where & is the length of the side of one of the squares.

Hg oy
DT

i
S yg-4 <’

4Z-H x _ )
y e | .-.--—"'"'E{-_'_ﬂ" lz X

ACO = x5+ (12K
A (Y

]

(e —24x e x”

Alx) = 2x 2 -2H x + IHH

(h) Find the side length x that minimizes the total area of the two squares.
b (-24) 2.4
T 202D

(¢) What is the minimum area enclosed by the two squares?

AlLY = GFe(12-0) = 26+r3L=72

/

A=72 in"
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O 4.6 - Exponential Word Problems
- Math 110 - March 7, 2018

1. A study is done on the number of bacterin cells in a petri dish. Suppose that the population size P({1)
after ¢ hours is given by the {ollowing exponential [unction.

P(t) = 2200(0.92)

(a) Find the initial population size.

t=0

Pl(o) = 2200 (D."%l\c = 2200 (N = lz?.oo } '

(b) Does the function represent growth or decay?

Whew ¢=|  Pd= 2200 (042) € 2200

Se Mae Popu\o\-\-iou\ \Whwoeg decrease d

(c) By what percent does the population size change each hour?

O Dur cholces ore: deereasing oy 2% br 927,

2. At the beginning of a population study, a city had 320, 000 people. Eacl year since, the population
has grown by 2.4%. Let ¢ be the number of years since start of the study. Let i be the city’s
population. Write an exponential function showing the relationship between y and .

y(£) =320, 000 (l.ozq)t ‘/]

2 {7, = ©.o2Y4

[ =3
W {-CS'{' i }/Cf\ = 372 O, oo O CO.o‘Z_L{)

LD e £ = { ) \ S-C.t SDLA T l’\-‘\—‘-fﬁ
s maaller

We will use 1.024 v/le o increase £2.972,
U s e CSohoval O g gq)(}ns lOZ-LI’7o OQ {’L\-r_'/

of‘;%‘“"-"\\ e wlaXima . ]



3. A biologist has a 5311-gram sample of a radioactive substance. Find the mass of the sample after four
hours if it decreases according to a continuous exponential decay model, al o relative rate of 15% per
hour. (Do not round any intermediate computations, and round your answer to the nearest tenth.)

A ———r—————

L_,Of“ A.‘c:hﬁ-\
. K& |a.c€
Continuowg E;ciaov\--o-—-.ir'-a.\ Grouthi: RY=- @. ¢ P

Cown kinows EKPDV\‘GV\“"-'L\ b-r.c_q,\/-. Q (&) = T =t

QU = gepularion alicr Himie ¢
Re -~ \\A:*-'c.,\ ?o?u.\b-.\ﬁo/\ ' ;
R = ratvre

‘l: = é;mc’

Q=7 Sl = B3IH - eI
. = 5>

t= Y

)

i

—

4, The half-life of a radioactive isotope is the time it takes for a quantity of the isotope to be reduced to
half its initial mass. Starting with 150 grams of a radivactive isotope, how much will be left after 3
half-lives? (Round your answer to the nearest gram.)

Delu: Half-fe: Q= 5 a.

Q.= 150

F"“%t \.\o.\—o—\lff. g Q; T 75

=)
Sseond Wl life: @, = S

75 1 _ 1S _
Tieed Wal\l-Ufe: @, = 727 7 7 \3*75\3
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4.6 - Interest Word Problems
Math 110 - March 9, 2018
Formulas:
I(t) = Prt Simple Interest
T
Ay=P(+ ﬁ)ﬂ Future amount compounding n times
A(t) = Pe™t Future amount compounding continonsly
I = 5;-”\?'--6 \w\.-!--t.r-asi,_
P = Pr-{n.c,i plf, Z ‘Al o\l aviswearx
A = pu.'\‘l.ﬁ.t"t o, A, O e
r = rate
1= €Eive
n= H oL Hues P Yeor
1. Suppose you invest 85,000 and it pays 6.5% per year. Find how much money you will have after 10
years of using different compound options,
() Amnually e* 5000
(b} Quarterly ¢ = C,B ,7:, = 0.00L5
{c} Monthly
(d) Daily t = (O yr
(¢) Continvously "z ebhomges -
(ompoum -\.‘f\S v\ Fot‘mu le Ap'!'(!- ID yo
= Fown
(1) q355.69
A=K 0.065 \' - 3
A"“’“"“’\\)’ \ sooo( L+ 222 )
Ht 1)
0.0LS
Quort<rly d Agsooo(! + ——,_T-‘") - H9527.7%
0. 005 \12{®) Q
— l ¥ —— = q 5 Cp D " 2
Momtnly 12 A=D000(l* =3 |
‘s 20 5((0} l 5
N 2.06 _ 577,
Daily L5 A=5000( 1+ 3@5\ - ﬁq &
0.065 (o)
C..ou.-\-‘.nuousl\/ x A=2C00 € é}\ Q%77.70
3
\




2. Ms. Conte hopes to send her son to college in nine years. How much moncey should she invest now at
an inlerest rate of 8% per year, compounded continuocusly, in order to be able to contribute $50, 000
o his education? (Do not round any-intermediate computations, and round your answer to the

ncarest cent.)

A=Pe

B
U n
N g

O
0
0
0

9
i} ]
Lo
o
oq

ROpoo =P e
D.DEC“\ 60.0?(95
D, 000
p- 227" :\ﬁzqsv,m
LQ.OE)(Q\ . / i
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4.6 - Exponential Word Problems Part 2
Math 110 - March 23, 2018

1. Suppose that § 4000 is placed in a savings acconnt al an anmal rate of 2.1%, compounded monthly.
Assuming that no withdrawals are made, how long will it take for the account to grow Lo § 60007

nt
a-p (Lo &)

P = 4OOO
= o0.02\
na= 12
A = LooO
=7
p.o21\'**
Looo= Hooo ( 1+ —/3 3
3 0.0zt \'?t
T2 (0 BE)
e,.921
34 = 12+ /(M (f + ' 2 )

Arn

/vt?’/z
= — e
t 12 An (| 4 220
tz

t = {013 Y(‘

————



2. An initial population of 730 fish is introduced into a lake. This fish population grows according to a
continuous exponential growth model. There are 949 fish in the lake after 6 years.

{2) Let ¢ be the time (in years) since Lhe initial population is introduced and let i be the number of
fish at time {. Write a formula relating y to £,

A= Pct

A =qu

aug = 730 ¢ "
L
P =730 a 49 . el
7730
. A a2 LT
t= 949
A 735
ro= o

(b) How wauny fish are there 19 years after the initial population is introduced.
t =19
o.od4 (|19 )
y = 730 &

y = [ 8

T
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4.6 - Doubling Time and Half-Life
Math 110 - March 28, 2018

Week 12
u)cén-cséoa/

1. The area covered by a certain population of bacterin increases according to a continuons exponential
growth model. Suppose that a sample culture has an initial area of 77.1 mm? and an observed
doubling tiine of 8 minutes.

(a) Let t be the time (in minutes) passed, and let y be the area of the sample at time &, Write a

formula relating

yto L,

Use exact expressions to fill in the missing parts of the forinula. Do not use approximations.
y =Y. €
Y= 1Y

(b) What will the area of the sninple be in 14 minntes? Do not round any intermediate

2- y- = Ya

™
n
A

8r

computations, and round your answer to the nearest tenth.

+t =

/

14

= 77\ ¢

y = 2159.3

fag- (14)




. Actiniuin-227 is a radioactive substance that decays according to the following function where 1y is
the initial amount present and y is the amount present at time ¢ (in years).

y = poe 0032

Fiud the half-life of Actinium-227. Do not round any intermediate calculations and round your
answer to the nearest tenth.

Ball - Life -

nl-
L
\]

1"
e
]

Y

~-
n
&
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5.4 - System of Equations Word Problems
Math 110 - April 09, 2018

1. A delivery truck is transporting boxes of two sizes: large and small. The combined weight of a large
box and small box is 70 pounds. The truck is transporthing 50 large boxes and 60 small boxes. If the
truck is carrying a total of 3,800 pounds in boxes, how much does each type of box weigh?

.= larqr Lox wo¢ight

S 2 swaall Loy ..,.)(.;.S\A‘t

(L+S=70)(—'50§ ) 5oL ¥ DOS = -350°
50L+L0OS =3 OO B0 L ¢ LOS = 3200
0SS = 300

S = DO

L =40

2. The Royal Fruit Company produces two types of fruit drink. The first type is 20% pure fruit juice
the second type is 70% pure fruit juice. The company is attempting to produce fruit juice that
contains 55% pure fruit juice. How many pints of each of the existing types of drink must be used to

make 80 pints of the fruit drink that is 55% pure fruit juice?
¥ = Pir\ts O-C Lirs e t)/PC

Y: er\-i-,s og second ‘\'\/PC

x+yrgo - xK+y -
2k + . Ty = .55(?0)



3. A theater group made appearances in two cities. The hotel charge before tax in the second city was :
$500 higher than in the first. The tax in the first city was 5.5% and the tax in the second city was ﬁ
8%. The total hotel tax paid for the two cities was $613.75. How much did the hotel charge in each
city before tax?
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2.8 - Compaosition of Functions
Math 110 - April 16, 2018

The surface arca S(r) of a balloon with radius r is given by S(r) = 4mr™ The radius of the balloon, R(t),
after ¢ seconds is given by R{t) = Zt. Write a formula that gives the surface area, A(t) after ¢ seconds.

Al =(S s R () = S(RE))

$a 6 z
- 4,_(_(. (fé—{)z: ——ét""_“-’é
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2.7 - Other Types of Functions
Math 110 - April 23, 2018

Piecewise Functions

Definition: A peicewise function is multiple functions that have been glued together.

x? T <3
1. Find the following if g{z) = ¢ -z +2 -3<z<3 .
-1 3<zx

(a) g(=5)= (- b}t = 1S

?2+1 z<l
2. Graph the following function: f(z)}= (¢ 3 z=1 .
2=-3z z>1
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Identifying Important Properties of Graphs

®

1. Given the below graph, identify the following regions. (Answers must be in interval notation).
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(a) Strictly increasing: (- 3 , —Z) v (Z: t{)
(-G, -3) ul-2,2 0, G)

{b) Strictly decreasing:

(c) Constant: p on ¢

e

2. Consider the following graph.
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Identify the following

(a) all local minimum valuesof g =3 O

(b) oll values at which g has a local minimum -72 3
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Even and Odd Functions

Definition: A function is even if f(—x) = f(z). A function is odd if f(—z) = —f(x).

Which functions are even and which functions are odd?

1. f(x) = x|«

£rxy = 3¢ -x) =3I = -3 Ul = - €0
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2 9@) = =3
1 - _ _____‘_--—- = —-3(.’()
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o (-x) 2 SExy T -3x” g

Odd
3. hz) =3z -z +2

. = ;_{_ f?_
wi-x) 3(-x54’ (ax} 2 = 3X X

4. j(z) =2 +z+1
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Definition A graph has symmetry about the z-axis if both (z,y) and (x, —y) are points on the graph. A
graph has symimetry about the y-axis if (x,y) and (—z,y) are points on the graph. A graph has symmetry @
about the origin if (z,y) and (—z, —y) are points on the graph.

Select all symmetries that apply.
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Symmetry: Symmetry: Symmetry:
M x-axls ¥ x-axis 0O x-axis
0 y-axls © y-axls O y-axis
[l origin l'{nrlgln (¥ origin
' none of these [} none of these {J none of these
(d) s S te) 5 ® i
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Symmetry: Symmetry: Symmetry:
ol Xx-axls L1 x-axls Zl x-axls
L3 y-axis L1 y-axis [l yeaxis
1 orlgin % origin IH/;rlgln
le/none of these {] none of these ) none of these




