MA 110 Algebra and Trigonometry for

Calculus Spring 2017
Exam 2 Tuesday, 7 March 2017
Name: {< E Y

Section:

Last 4 digits of student ID #:

This exam has twelve multiple choice ques-
tions (five points each) and five free response
questions (ten points each). Additional blank
sheets are available if necessary for scratch
work. No books or notes may be used. Turn
off your cell phones and do not wear ear-plugs
during the exam. You may use a calculator,
but not one which has symbolic manipulation
capabilities.

On the multiple choice problems:

1. You must give your final answers in the
multiple choice answer boxr on the front
page of your exam. See the “EXAMPLE”

row for a correct shading example.

2. Carefully check your answers. No credit
will be given for answers other than those
indicated on the multiple choice answer
boz.

On the free response problems:

1. Clearly indicate your answer and the rea-
soning used to arrive at that answer (un-
supported answers may not receive credit),

2. Give exact answers, rather than decimal
approximations to the answer (unless oth-
erwise stated).

Bach free response question is followed by
space to write your answer. Please write your
solutions neatly in the space below the ques-
tion. You are not expected to write your so-
lution next to the statement of the question.

Multiple Choice Answers

EXAMPLE | A | B

Question
1 A|B g
2 A|B|C
3 AIB|C
4 & B | C
5 A|B|C
6 E B |C
7 A|B|C|
8 A B|C
9 A C
10 A C
11 A C
12 A ;

Exam Scores

Question | Score | Total
MC 50
13 10

14 10

15 10

16 10

Lr 10
Total 100




Record the correct answer to the following problems on the front page of this exam.

1. In the picture below, the graph of y = f(z) is the solid graph, and the graph of y = g(x)
is the dashed graph. Use the graphs to evaluate g(f(0)).
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2. Consider the five graphs below. Which of these best describes the height of a ball
thrown up from the top of a building as a function of time?

Height Height Height
A B C
Time Time Time
Height Height
D E
Time ‘\....9-/ Time

3. Given f(z) = |z|, find a rule for g(x) whose graph is obtained by transforming the
graph of f in the following way:

shift the graph to the left by 3 units, stretch the graph vertically by a factor of 2, and
shift the graph down 4 units

verMeod L'ué;g:* 3 oniks
(a) g(z) =2|r—3[+4 vt Ny . y
(b) g(z) =iz +3| -4 7 f(x*fb\ —f\ .
(¢) g(z) = 3|z — 3| +4 L docsn B oas
(d) g(z) = 2|z — 3| — 4
(e) Yo(z) = 2|z + 3| — 4 s \;urfb\ Y



Record the correct answer to the following problems on the front page of this exam.

4. Given the following functions, find the value of g(f(2) + 3).

glt) =t —t and f(z)=1+4+=z

£lgy = V5223
q (F(D+D) = a (3 D) = q ()

a ) = gaEliNe e — [, =30

5. Given the following function, find f(z).

z—5
f($)=x+8
_ T —29H -5
&) 7@ =335 X -\tL-Ar%
(b) f(z) is no*; ;1 :)r;e—to-one function. J (q“r%_) b L
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O\ () = 222 G (x-1) = -1 (Fx45)
' 1= ._F> '
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6. Given the following function, find g=*(2)

1
g(x) = 2> + 1L

3
s %\]‘5:&\\
x-\ = %\]3
3(x-W) =y 7
Dk =D :\1'5
Vw3 =4 =94 W
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Record the correct answer to the following problems on the front page of this exam

7. Find the equation of the unique quadratic function with a vertex at the point (2,4)

and which passes through the point (0, —2)
: ‘ z
= 10 y-1 +
3] L 2P Fbd=o kx=2)" +4

(a) flz)=—%( | :

() flo) = Bla—BFed 2= (@:2) 49
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(c) f
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here is not enough information given to answer the question.

S = - ’—Dg Lx-2)° +4
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8. Describe the end behavior of the graph of the following polynomial function

Q(z) = —552'%° + 152™ — 3 neo jﬁrwe,

QNeM
(a) y—>o0asz > ooand y — oo asz — —o0
(b)

b y%ooas:c—)ooandy%—oloasméfoo UL S_{

c) y—+—ooasr—+oocandy—o00asx —>—00
—>—ocasa:—>ooandy—>—ooasx—>—oo

(e) y— —55asz >ocandy -+ —55asz — —oo

9. Given the following functions, find the remainder when f(z) is divided by g(x)
f(z) =32" —32™ +32° —52% — 22+ 3 and g(z)=z+1
) —1 BfN= B 5045 245

(b} - 9

(c) 4

d) -2

(e)

—
Do



Record the correct answer to the following problems on the front page of this exam.

10. Give the domain of the following function.

hiz) =

a) (—o0,00)
() (=20, ~2) U (2.0 0,0
(c) (—o0,—2) U (0, 00)
(d) (—o0,—2)U(-2,00)
(e) (—oc,0)U (0, 00)

11. Solve the inequality

(a) (—2,4)
(b) [-2,4]
(c) (—o0, —4] U [2, 00)
(d) [-4,2]

12. Multiply and simplify.
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Free Response Questions: Show your work!

13. Given the function g below, answer each of following questions.

g(z) = —3z° — 18z — 32

(a) Use “completing the square” to write g in standard (vertez) form. What are the
coordinates of the vertex?

Loy <1 x-B2
-3 (" * ) - P2
2 (1P +x ¥y =272 + 271

Al ey — T

vexyey ¢ (-2 i '53

(b) What is the absolute maximum of g7
%L,{_} V‘\S oL '\)C\‘{O\\}’}\C\ Q\")ejf\\\’\(} C&-Q'\/\)'\"\\ D0

Pr oy V& WYare vexdex,

—

C%\D‘CDO\U\—Q TaT2S 18 ANT) 2 A

(¢) Describe the transformations that could be applied to the graph of f(x) = 2* in
order to obtain the graph of g(z).

reflex ovexr e w - asas
MVe dosn S Ladts
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Free Response Questions: Show your work!

14. You are in the market for a new cell phone and begin shopping around.

(a) You have a 20% off coupon from the manufacturer for the purchase. Find a

function f that models the purchase price as a function of the sticker price x after
applying the coupon.

1]

£ ()

\
G
;g;
%

(b) Your cell phone provider. is also offering a $10 discount on any new phone. Find

a function g that models the purchase price as a function of the sticker price z
after applying the discount only.

cbbc\ = = D

(c¢) On your first trip to the store, you speak with Eli. He tells you that you can take

advantage of both deals. He will apply the discount and then apply the coupon
to the reduced price. Find a function that models Eli’s offer.

C(cbbu\\ - 3?(,:\—\0\
= 0.%(x-10)
Z O«Bx, = B

(d) On your second trip to the store, you talk to Abe. He also says that you can take
advantage of both deals, but he tells you that he will apply the coupon and then
the discount. Find a function that models Abe’s offer.

= 0. %% =10

(e) From which salesperson should you buy the cellphone?

Abe




Free Response Questions: Show your work!

15. Given the following polynomial, determine whether each of the statements are either
TRUE or FALSE. Write your answer on the line preceding each statement.

P(z) = (z+5)(z— 2%z +6)*(z—T7)

(a) Folse The graph will cross the z-axis at = —6.

The C{g’k’—’?\“ W\ oo Hhe x-oas o k7ol
(D‘\r\('ﬂ_ '\”\«'\.1 mu\‘r‘\f\)\)\uﬂ C,:— ('7(“\&;\ S NN,

(b) '_‘,\’ufi, Fory:P(a:), Y — 00 as r — 00.

The \QOAA\(\% Yexrm oY f\)bﬁ\ < Xj/ o Hho

ed. ‘eelnohdiar S 0D R SH a#R N T o0 ‘
|

(c) Foloe The graph will touch the z-axis, but not cross, at r = 2.

The c’a{oﬂ)\dw\\\ CXoSS oX L2 swne

e W\\J‘\\’\‘\)\A u}rﬂ o% (&‘2\ \S edd

(d) Yolze For y = P(z), y = 00 as ¢ — —00. |

Do as (‘O\ .

(e) \’O\\‘D& The graph will have at most 3 local extrema.

The dQCS(&Q_ of Pl w 1, 50 Yae caxro;?\q

Con Yove o YWAOST (o \ocov\ extve rno. .




Free Response Questions: Show your work!

16. Robert has a 195 foot roll of chicken wire fencing with which he would like to enclose
a garden plot and a chicken yard alongside his barn. He wants to use all of his chicken
wire while creating the maximum area possible for his garden and chickens. He plans
to use the barn as one side of his lot with a common fence between the garden and the
chicken yard, as shown in the figure, where the dashed lines indicate fencine.

Let w be the width of the lot, the distance from the barn.
Let | be the length of the lot, parallel to the barn.

barn

garden B ‘chicken yard distance from b:

(a) Write an equation for the length [ in terms of the width . '®n@thofthelargelot

A x93 =195
= i e

(b) Write an equation for the area of the lot in terms of the width w.
A= d-w
. iy i)
= -3 +195 W

(¢) Use any method to determine how wide he should build the lot in order to maxi-
mize the total area.

—b =198 y
T i b .

(d) What will the length of the maximum area lot be?

2 =145 -3 = 195- 3(31.9)
= 91.8

(e) What is the maximum area?

Az R = {918 (22.5) = BE3-15 T



Free Response Questions: Show your work!

17. Solve the following inequality algebraically. SHOW YOUR WORK!!! Give your
answer in interval notation.
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