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Math 180 Name (Print):

2/10/2015 NetID:
Time Limit: 90 Minutes

This exam contains 8 pages (including this cover page) and 10 problems. After starting the exam, check
to see if any pages are missing. Enter all requested information on the top of this page.

The following rules apply:

e You may not open this exam until you are instructed to do so.
e You are expected to abide by the University’s rules concerning Academic Honesty.

e You may not use your books, notes, calculators, or any electronic device including cell phones. Only
pencils/pens allowed.

e You must show all of your work. An answer, right or wrong, without the proper justification will
receive little to no credit.

e You must complete your work in the space provided. We will be scanning your answers into our
grading system, so any work you do that is out of place, too close to the page border, or on the
wrong page will not be graded!
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e Bonnie Saunders
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Jx+b <1
1. (8 points) Let f(z) = ¢ 3 o=
2+ z>1

(1) Compute the following, or say that it does not exist:
() (2 points) lim f(z) = \uwa (BX+S) = H4+85 =%
1 b

(b) (2 points) 1in11+ f(x) = \\wA (XL_‘_*) o WA
= 3\

(c) (2 points) lim f(z) DNE becomns i o D L_”—E )

(2) (2 points) Is f(x) continuous at =17 No , 'O-Q_QNA/)—Q \'\\‘2__);@ &Y DNE
!( Wes C\Sk\mp &)‘c = |

2. (5 points) Let g(2) = 3, and ¢/(2) = 4. Find the equation of the tangent line to the graph of y = g(z)
atz=2.
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3. (10 points) The graph of the function y = g(z) on the interval [0, 6] is shown below.

2

-
f

=9

(a) At which point(s) z for 0 < z < 6 is g not differentiable?

(b) Sketch the graph of the derivative function y = ¢'(z).
2

1. e

kS

L

4. (2 points) Assume lim f(z) and ligl g(z) both exist. Under what condition(s) is the following state-
T—ra T—ra

ment true?

i f(z) . lim f(z)

r—ra

e gla)  lim ofa)

-xrw\_o_ ‘\f( \'\v;:,é(*) %0
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5. (12 points) Use the definition of the derivative as the limit of difference quotients in order to compute

2
the derivative of the function f(z) = S No points will be given if the definition is not used.
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,Q (#W = \\\’\:\40 \q
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\/\-50 L
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Cxtl-3)(x-2)

« s W Cxa-3)(x-3)

=g
Q<~7>)(X—7>3

= \iw,
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6. (16 points) Evaluate the following limits. Show all your work, and if you are using a theorem then
state the name of the theorem.

VZ+8-3 { Lo e
% Lyee -

z—1 e

-

(a) (8 points) alcl_;nl oy =
Ax+¥ -3 AR e

T
a1 e Nxygx +3
e 1
= \;:a; X~T Nxig +3

"

\
<

: st 2
(b) (8 points) }:1_1&) Zcos (:c

o\fw,aé W Qe Havew,
//\KmQ»s@ i \IM«(XLUOG;W} & N Ot ~q

=) e €y C—OO(.,.\)L\\ =0
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7. (16 points) Let
oo 2x-e) (x+2)
U e Wﬁ\

(a) (12 points) Evaluate the foﬁoviin% 511-1-1t\SL g % gt R
1. -hm flx) = k\/\ i = s o
T——00 wr-1x -3 o BB S
g % A4 R
-5
o i i F
~ry
%
: —— = e cowne xe-\ = %+l <O
3. Im f@)  efYpe T2, 0 -

.
4. Tim_ f(z) LRV SR | -C(‘L‘\": -y % ttj]zt o+

—> #—,_\""

(b) (4 points) Based on your answers in part (a) does f have

1. a horizontal asymptote? If yes, state the horizontal asymptote, and list which of the limits
1-4 in part (a) support this claim.

g Wl MPCA'D Mls daom

9. a vertical asymptote? If yes, state the vertical asymptote, and list which of the limits 1-4 in
part (a) support this claim.

Ty SM,{)(}&-A’) Wiln claim,

X =-\
ok bl Vot % hoto ok S‘%’?*‘& Kws

Cunole
cleam wvwssb«'xea )
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8. (12 points) Compute the derivatives of the following functions, you do not need to simplify!

(a) (6 points) f(z) = Ei:—ic—i_-l— On e bWt sale

z2+3

LZ.X -\\(\LL-(—E\ - C\LL.X_\_\\ a0
Q’—-\A)L

S‘(x\*

(b) (6 points) f(z) = \/xcosz {)4'0 JM C/A" ’Y"\JQ‘-

%\(x\r -LAFK oot v A% (-8haw)

9. (9 points) Fill in the blanks in the use of the Intermediate Value Theorem to show that there exists a
real number ¢ between 0 and T whose cosine equals twice the number, i.e. we will show that there is
a ¢ with cos(c) = 2c or cos(c) — 2¢ = 0.

—

f(z) = cosz — 2z is a function that is _CO NV VMNUOW oy the interval [ O gl i

= 7 o S
Since L = O is a number that is strictly between 'Q Lok and 'C'C 7/) e

Then by the Intermediate Value Theorem there exists at least one number ¢ in the interval

(O, ™ ) satistying f(c)=_0 .

In conclusion we found a number ¢ whose cosine equals twice its number.
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10. (10 points) A rock is dropped of the edge of a cliff, and its distance s in feet from the ground is given
by s(t) = 96 — 16t2, ¢ in seconds.

(a) (5 points) Find the average velocity of the rock over the time interval [1,2]. Include units in your

S mioclly - o W0 i _ (Ae=164) ~( 96 -16)
\_{-(’:':.z_ g el - l -

SR I

(b) (5 points) Find the instantaneous velocity of the rock at time ¢ = 1 second. Include units in your
answer.

Tusthan Fancows ’B =8 1
\rduc,ilb @ &
S Gt = -2

Sl "Q*&/S



