Math 115 Exam II (“Midterm I1") Review

The second Math 115 full period exam covers Chapters 1.7-1.10 & Chapter 2 of the

text (excluding Chapter 2.4). Material covered on the exam will be in relation to the
svllabus for the course.

Group A that follows covers Chapter 1.8, providing study problems that will enable
students to validate their algebra skills in relation to solving inequalities.

Subsequently, Groups B, C, etc. offers study problems related to all other chapters
for this exam

Students should be knowledgeable in solving problems related to the following
functions: linear, quadratic, power, root, absolute value, and reciprocal among
others. (See page 166 of the text.)

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, the
applicable parts of the Chapter 1 & 2 practice tests and reviews from the text book,
Note also that answers to the problems that follow are at the end of the packet.

Group A: Algebra Skills

1. Solve each of the following for all EXACT real value(s) of x, expressing your
answer in interval notation:

a) ~1<2-(3-x)<5  b) 2x+1-4>0 ¢) x*—x<6

d) T35 &) (¥ —4)x+1)>0
x+1



Group B: Graphing

1. Sketch the graph of the piece-wise defined function for
each problem below. Be sure to label the end points of

each piece.
a) f) = Nx=1+1 i 1<x<35
x-—1 i x>6

o

1-x> If —-1<x<?2

b)g(x]={|x+3‘ i/ -5<x<2

2. a) Using transformations sketch each of the following
graphs:

) Vx-5+2 i) —|x+1+3 i) 2(x+1)* -1

b) Based on the graph of the function fbelow, on the
same set of axis graph

) g)=2/(-0-1 1) g@)=—f(x+I}2
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Group C: Evaluating Functions, Domains & Inverses

Let f(x)=x*-2x-8, g(x)=+/x—1and h(x) defined by the graph

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

a) h(-2) b) '(-3) A (f-gf2) A [;—7](1)

&) (fog)5) 0 (foghx+1)

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

) fx)  bgw <) h(x) d) (f+g)x)

3. For f(x) and g(x), respectively, determine whether each is a 1-1 function. And, if
so, find its inverse.

4. a) Determine the inverse function for each of the following:
) 0 =x+5 i) f)=22)
x+5



b) Based on the graph of the function # below, on the same set of axis
graph /7'(x).

Group D: Difference Quotients
3 3
Let f(x)=-x"+2xand g(x)= __5
x —_—

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

1. f(x"’h)_f(x), h+0 2. g(x+h]2“g(x)’ h0

h

Group E: Modeling (Applications)

1. Atthe end of 1997, the number of people living below the poverty level in the
U.S. was 36.8 million, while at the end of 2002, the number was 31.8 million.

a) Assuming that a linear relationship exists, write an equation expressing the
number of millions of people, P, living below the poverty level in relation to
the number of years, x, since 1997.

b) Using the equation from part a), predict the number of people living below the
poverty level at the end of 2003.

c) What is the value of the slope, and what does it mean for this problem?



2. The width of a rectangular garden is 8 feet less than its length. If the garden is
fenced in with 72 feet of wire fencing, what are the dimensions of the garden?

3. Mrs. B. invested $30,000; part at 5% simple annual interest and partat 8%

simple annual interest. Her total interest earned for the for the year was $2,100.
How much did she invest at each rate?

4. Two planes leave at 9 am from airports that are 2700 miles apart, and fly
towards each other at speeds of 250 mph and 200 mph, respectively. At what
time of day will the planes pass each other?

5. Tom and Jerry have to stuff and mail 1000 envelopes for a new marketing
campaign. Jerry can do the job alone in 6 hours. However, if the two work
together it will only take 4 hours to complete the job. How long would it have
taken Tom to do the job by himself.

6. How many ounces of a 35% solution of sulfuric acid (and distilled water) must

be mixed with 12 ounces of a 20% solution to get a 30% solution of sulfuric
acid?

Group F: Miscellaneous
1. Given a circle whose equation is (x +3)* + y* = 52.

a) Determine the center and diameter of this circle, expressing the result in
simplest form.

b) Determine the EXACT value(s) of x for which the coordinate pair (x,1) is on
this circle.

2.a) Determine the equation of a line with x-intercept of -3 and y-intercept of -2.

b) Then determine the equation of a perpendicular line with the same x-intercept.
(Express your answers in slope- intercept form.)



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

Group A: Algebra SKkills
La) (06] b) (=0-3)U(leo) A[23]  d) (~o0-1)U[3,00)
e) (-2,-1)u(2,)

Group B: Graphing
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Group C: Evaluating Functions, Domains & Inverses
1,a)3 b)5 ¢)-9 d)Undefined €)-8 f) x—24x-8
2.2) (~a0,20) D) [Le) €) (0.5] ) [Loo)

3. Only g(x) is 1-1 function; g7'(x)=x"+1,x>0

4.ai) f-l(x)___z/x_s ii) f_l(x)=52x+7
-X
b)

lr 8
{

i " p/x)

Group D: Difference Quotients

3

1. -2x—-h+2 -
(x+h-3)(x-3)

Group E: Modeling (Applications)

l.a) P=-x+36.8 Db)3038 million ¢) Slope = - 1 million people/year; Number
people living below the poverty level declines 1 million annually

2. Length = 22 feet; Width = 14 feet  3.$10,000 @ 5%; $20,000 @ 8%
4,At3pm 5.12hours 6.24 ounces

Group F: Miscellaneous

1.a) Center = (-3,0), Diameter = 4J1—§ b) -3+ JEI

2.3)};:—%;;—2 b)y:%x+2

)



