Math 115 Exam III (“Midterm III”) Review

Your third Math 115 full period exam covers Chapters 3 and 4 and Modeling
(pp 237-244 of text.) Material covered on the exam will be in relation to the
syllabus for the course.

When preparing for the exam, students should not rely only on this review material.
To best prepare students may want to review also their recitation quizzes and the
applicable parts of the Chapters 3 and 4 practice tests from the text book.

Many Chapter 2 skills from the first exam will be applied again in the second exam.
These may include finding domains, composite functions, combining functions,
inverses, transformations, increasing/decreasing intervals for a function, etc. But
now they may be applied also to exponential and logarithmic functions.

To solve most of the problems below does not require use of a calculator. Those that
do generally are for arithmetic or for special functions, with answers often
requested to a specified accuracy.

Should it be helpful, formulae will be provided on the exam for application problems

(as applicable) related to financial models, exponential growth and decay models
and log models.

Note also that answers to the problems that follow are at the end of the packet.

Group A: Graphing
Graphing below should be without using a calculator.

1) For each problem below determine EXACTLY (as applicable) the vertex
x-intercept(s), y-intercept, vertical asymptote(s), horizontal asymptote, domain,

range and the interval over which the function is increasing. Then sketch the
graph.

a) f(x)=x=x=6  b) fx)=-(x=D@’=4) ) fl) =0

x24+2x-3

d) f(x)=3""-1 e) f(x)=log,(x+D)+3 ) f(x)=-2lnx



2) Sketch the graph of the piece-wise defined function. Be sure to label the end
points of each piece.

Ji-x i -8<x<0

-1 If 1=sx<3

ft) = {

Group B: Evaluating Functions, Domains & Inverses

Let f(x)=log(x+1),and h(x) = 10*

1) Determine each of the following EXACTLY, expressing your answer in
simplest form:

a) £(99) b) f7'(-2) ) (ﬁ.)(—l)
d) (ho f)(x+1)

2) Determine the domain for each of the following, expressing your answer in
interval notation.

a) f(v\‘: —10) b) h(x) c) (f+ /1)(x— 1)
3) Determine EXACTLY the inverse function for each of the following:
a) f(x)=log,(x-1)+2 b) f(x)=4""

4) Based on the graph of the function f below, on the same set of axis, graph

I

n




5) Determine the EXACT value for each of the following:

a) log %(27) b) log,(-8) c) 1ogh(14)-%1og0(49)+1og6(18)

Group C: Solving Equations

1) Solve each of the following for the EXACT value(s) of x:

a) 9% = 27" bl 32 =5™ c) log,(x+2)-log,(x-2)=2

d) 2lne" +3=9 e) log(x+1)+log(x-1)=log(4)
2) Solve the following for x accurate to two decimals:
a) log,7= % =1 b) e'x* =3¢ =0

Group D: Modeling (Applications)

1 a) To enter college at 18 years old with $50,000, how much money must be
invested at birth. Assume investment at 4.5% annual interest compounded

quarterly? (Accurate to nearest dollar.)

b) What should be your annual rate of interest to double over 7 years an initial
$10,000 investment compounded monthly? (Accurate to nearest tenth of a

percent.)

2) The population of Upper Podunk has grown exponentially from 15,000 people in
1990 to 25,000 people in 2000.

a) Determine an exponential model for the population(P), with the relative
growth rate accurate to 4 decimal places.

b) Based on this model, in what calendar year would the population reach
28,000 people?

3) A sample of a special atomic element decayed exponentially to 33% of its
original mass after 8 days.

a) Find the half-life of this element, accurate to the nearest day.
b) Find the percentage of the original mass remaining after 12 days, accurate to

the nearest percent.



4) A football is thrown down a playing field. Its path (trajectory) is given by the
equation y = —0.003x + x + 5,where x is the distance the ball has traveled

horizontally, and y is the height of the ball above ground level, both measured in
feet, What is the maximum height attained by the ball above ground level?

5) The graph of the exponential function f(x)= a"*" is shown below. Find the
EXACT values of g and b.
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6) Arancher with 800 ft of fencing wants to enclose a rectangular area including
three pens each with the same width. However the length of the second pen

is twice the length of the first pen. And the length of the third pen is twice
the length of the second pen.

.,

a) Determine the function that models the total area (A) of the three pens
combined in terms of its width (W) only.

b) Find the width (W) that provides the largest possible total area of the
three pens combined.



Group E: Miscellaneous

1) Based on log 5=1.6 and log 1=22, determine EXACTLY each of the following:

Math 115 Exam III (“Midterm III”) Review Answers

Group A: Graphing

1)
1a) 1b) 1c)
X-intercept (-2,0); (3,0) (-2,0); (1,0); (2,0) | (-2,0)
y-intercept (0,-6) (0,-4) (0 zj
"3
Vertex 1 25 NA NA
27 4
Vertical NA NA x=-3,x=1
Asymptote
Horizontal NA NA y=0
Asymptote
End Behavior As As NA
X —> =00, ) —> 0, | X —>—00,) —> L]
X —> 00,y —>© X —> 00,y —> —0
Domain (—o0,00) (= 0,00) (-0, 3)u(- 3.1)uU(L.oo)
Range [-25/4,0) (— 00, oo) (— 00, w)
Increasing 1
5-00 Never




1d) 1f)
x-intercept (-1.0) ( (1,09) -
y-intercept (0,2) (0,3) DNE
Vertical NA Y= -1 x=0
Asymptote
Horizontal yo=—l NA NA
Asyiaptote
Domain (~>.x) (-1. (Ox)
Range (—l.ac) (- », (—V.‘.",)
Increasing (J,,‘x) (—I. Never
la)
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Group B: Evaluating Functions, Domains & Inverses

13a)2 b) —%9'6 ¢)Undefined  d) x+2
2)a) (~-BUQB®) b) (~ww) €] ()

3a) f =241 b) f“(x)=1ogx+2log40r f_,(x)glnxulnll -
log4 In4
SHx) =log,x+2

4)

145

~ 3 r\

e

5)a) -3 B)DNE )2

Group C: Solving Equations
1)a)0&2 b o3 or equivalent using "In" ) 2
3log5~2log3

d) +v3 e 5
2} a) 1.56 b) %1.73

Group D: Modeling (Applications)

1a) $22,344 b)9.9% 2a) P=15000¢”" b) Calendar year 2002



3a)5days b)19% 4)55feet 5) a=+3 h=-2

6)a) 4=-2w>+400w b) 100 feet

Group E: Miscellaneous

1a)48 b)0.2 ¢)-0.8



