Math 108: Exam 2 Name l;fi—‘-‘{”f/ ya

Fall 2013 Instructor

Page 1 2 3 4 5 6 Total Course
Points

Points 18 18 24 20 18 20 118 150

Score

- Calculators are not permitted for this test.

- Show your work unless the problem requires only a short answer.

- There are problems on both front and back of the pages.

- If you need scrap paper, ask your instructor. You may not use your own. If you do use scrap
paper, make sure to hand it in at the end of the exam.

1. (18 points — 3 points each) For each of the following, choose the ONE BEST answer:

Suppose f(x) = 2x% — 4x + c. For which values of ¢ does the function have two real roots?
\,{72/4/4(,
(@) c=2 6§y<2 ) c>4 (d)c>-2 (e)noneofthese /£ — 4&)¢ o

Suppose g is a transformation of f such that g(x) = —f(x) — 2. Which of these is true?
(a) g represents a reflection of f through the y-axis with a vertical shift down 2 units.

@ g represents a reflection of f through the x-axis with a vertical shift down 2 units.

(c) g represents a reflection of f through the x-axis with a horizontal shift right 2 units.
(d) g represents a reflection of f through the x-axis with a horizontal shift left 2 units.

(e) none of these

Which of the following is NOT true of f(x) = ——-—ff'—?

+2
a)) Its graph has a horizontal asymptote
(0, -3) is its y-intercept
(c) Its graph has two distinct x-intercepts
(d) x = —2is a vertical asymptote on its graph
(e) All of the above choices are true

The range of the function f(x) = Vx is: .
(a) all real numbers (b) [1, ) (€} (—o0,0] @0, ) . (e) none of these

The slope of the line 2x + 3y =5 is:

(6—8&c »>e
(6> &c
Z >Q

(@)= (b)> &)—— (d) 2 (e) none of these -

Which of the followmg numbers is not a possible rational root of the polynomial function: g-ven by

f(x) =3x8 + 5x7 — 13x5 + 19x? — 11, according to the Rational Root Theorem?

.

(a) —11 (b)§ (c) -1 ( (d) (e) All of these are possible rational roots.




2. (9 pts.) Sketch the graph of g(x) = 3Y—x — 2 + 1. Do this by starting with the graph of

y = Y/x and applying one transformation at a time until you are finished. Show each step. Label
each intermediate graph with its corresponding equation. Scale your graphs sufficiently such
that the position of each graph is clear. You might not need all of the axes below.
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3. (9 pts.) Sketch the graph of the following piecewise-defined function.
i ifx>0
f=9x2 if—2<x<0
4 if-5<x<-2
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4. (12 pts.) For this problem suppose 4 = (1,~7) and B = (4,5).

(a) Give the equation of the line that goes through points 4 and B. Write your final answer in

slope-intercept form. % = Y - (f) @)
Y 5~ o Y
| { m= = =3 g T-le

() - g= YTl

(b) Find the equation of the line that goes through (0, 6) and is perpendicular to the line found
in part (a). Any form of the equation of a line is acceptable. | roeL

4 ) G/uf)«z, s Z
A , 7
e y = ““a;f r+é
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(c) Write the equation of the horizontal line that goes through B.

% - S +7/ Gty o fluiiz‘\‘)

(d) Find the midpoint of the line segment joining A and B.

Z <~ig—( "‘7‘? > (/2/ »!)

(e) Determine the length of the line segment joining 4 and B.
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5. (12 pts.) Solve each equation for x.

(@) —3x2—-7x+5=0
d= -3 b:"".? C =5

(b) x* = 7x? = ~12
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6. (20 points)

Two of the roots of function g(x) = —x*+ 5x3 —2x% — 20x + 24 arex =2 and x = —2.
all o i (a) What is the degree of g7 ‘
| PYS { Z{/
-l L [ (b) What is the leading coefficient of g? . (
a it or « (c) Use arrows to describe the “end behavior” of the graph of g. 7 - - -~
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+ (g) Use the above information to sketch a graph of g on the axes provided. Be sure to consider
{Q the multiplicities of the x-intercepts when sketching your graph. Scale the axes as needed.
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7. (8 points)
Find a polynomial function of least pOSSIb|e degree satisfying ALL of the following conditions.

(a) The polynomial must have x = 3, x = 0, and x = —4 as its only roots.
(b) Asx > o0, f(x) > —x
() Asx > —oo, f(x) » —o0

d) f(z)<0
Lopof
Express your answer as a function. You may leave your answer in factored form. _,/ 7 ‘},é’i&@,
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8. (10 pts.) List the equations of all asymptotes for each of the following rational functions. If a
function has no asymptotes of a certain type, write “None.”
(a) f(x) — 2x? +x—5
Vertical? K= O 7
Horizontal? @ = I (- m\\
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a) Find the domain of ‘ ;
/."”"f?\) A 7 C” 1) each exclided falug
(2 Srle+a-1) =
- (Q) Find theylntercept off uu,,f liyg O
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_(c) Find all x-intercepts of f. » ‘o %UJ L G:z
(D yle)=o = Z=e, x=c (007 60)
_(d) Find the coordinates of any “holes” in the graph of f. —{~t-e)_ 2

{q‘ 54 “'::Z) L)"” @%:/3 T3 -3

(e) Find the equations of all asymptotes. Identify them as vertical, horizontal, or slant

@/?K = 2 (Yeericscl)

{j;}w?c o (SLaNvT)

i" (f) Use the above information to sketch the graph of f on the axes provided. Label the axes
i appropriately.
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