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MATH 161
Final Exam

December 15, 2015
el ronsy

NAME (please print legibly):
Your University ID Number:

Bobkova (TR 9:40) Bridy (MW 2:00) Doyle (MWF 10:25)

Hambrook (TR 3:25) Lubkin (MWF 9:00) Murphy (TR 4:50)
Please read the following instructions very carefully:

¢ By taking this exam, you are acknowledging that the following is prohibited by the College's
Honesty Policy: obtaining an examination prior to its administration; using upauthorized aid
during en examination or having such aid visible to you during an examination; kmowingly
assisting someone else during an examination or not keeping your work adequately protecied
from copying by another.

e Only pens/pencila and a single 3 in. x 5 in. index card with formulas are allowed. The
presence of calculatars, cell phones, iPods and other electronic devices at this exam is strictly
forbidden. '

o Show your work and justify your answers. You mey not receive full credit for a correct answer
if insufficient work is shown or insufficient justification is given. Clearly circle or lahel your
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Part A

1. (10 points) Mark the following statements ns true (T) or false (F) by clearly circling
the correct response. You do not need to explain your answers. No partial credit will be
given.
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2. (20 points) Compute the derivative (with respect to z) of each of the following func-
tions:

(s} sin{3z) +sin’*(z) + 3sin~(x)
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3. (10 points) Answer the following questions about the function J{z), whose graph is
shown below:
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(a) Far which values of a in the interval (—4,8) is f(z) not continuous at a?

(b) For which values of 4 in the interval (—4,6) is f(z) not differentiable at a7
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4. (12 points) Let k be a constant, and consider the function
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{(a} Compute :lfg:_ Fl=z):
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{b) Compute ]:}gl‘. f(z):
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(c) For what value of & is this function continuous everywhere?
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5. (15 points) Consider the curve £* + y* = ycosz.
dy
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(b) Give an equation for the tangent line to the curve at the point {0, 1).
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8. (18 points) A streetlight is mounted at the top of a 13-t tall pole. A man 6 ft tall
walks away from the pole with the speed of 5 ft/s along a straight path. How fast is the tip
of his shadow moving when he is 40 ft away from the pole?
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7. (15 points) Let f(z) =sinz.

(a) Find the linearization of f(z) at z = 7 = 3.14150%6. ...
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(b) Use your enswer to part (s} to approximate sin{3.1).
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{c} Is your approximation in (b) an overestimate or an underestimate? Explain.
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Part B
8. (12 points) Compute the following limits. Justify any use of L'Hospital's rule.
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5 g5

Lim %lny <% 2 |
R TTXEIMG) pUse L e

Inixy 4+ X (L) - by

L3 LA o

 — {
batxy ‘3!2(1—-\} ex ) + ~L gwse LHae
w®

\
S 3
- X _ \
x + 4| T \+\=15_ /

Lim X ll'\('f- ) L
% o* otX g T 0. —pa
D - (:"‘_0 /i L:W‘ ’V\(U -os
— T B2 ,: T Mle E—H—ﬁi\?" I
\
{ -
- ‘ \ Lim + . _
A ‘ ’ xX? o .,,L_ . X
S .~ Pt
= 0

10



k3

8. (12 points) Find the area of the largest rectangle which has two vertices on the z-axis
and two vertices on the graph of the function y = 8 — 22 with —vE < = < VB.
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10. (18 points) Consider the following function f(z), with first and second derivative also
given:
I . k= ZIh
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(a) Find the domain of f(x).
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(b) List all - and y-intercepts of f(z).
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(c) List all vertical asymptotes of f(x) or explain why none exist.
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(d) List all horizontal asymptotes of f(z) or explain why none exist.
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11. (8 points) Sketch the graph of a function g(z) that satisfies the following properties:

sx-intercepts: —3,2,5

ey-intercept: —2

svertical asymptote: r = 3

shorizontal asymptote: y = 3

eincreasing on (—oo0, —6) U {—1,3)
edecreasing on (-6, —1} U (3, 00)

sconcave up on (—og, ~7) U (-3, 3) U (3, 8)

econcave down on (—7, -3} U (8, c0)
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12. (15 points)

{e) Find
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(b) Estimate the area under the graph y = \/Z between z = Q end x = 8 by using a Riemann
sum with four intervals of equal width and right endpoints
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{c) Compute the integral (1 + V9 -~ J.*) drz by interpreting it os an area.
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13. (20 points) Compute the following integrals.
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(c) f.TQ\/T:* +1dr

(d)

LLE K%+I

Au=3Cd = Lda= 2

JG 1§ u
3
=d +C
= Gl
e i -]
=g 1) C
i ﬂcoe’( ) sin(x) dx A= c 65X
A Jua= —omedx
3 w@®) = Cos/=
2w )=
W= () = oty ) =
\t7
.
- A, I

x



14. (15 points) Aaron is driving his car along a straight path. After ¢ seconds, the velocity
of the car is given by u(£) = 2t? — 10t + 8 ft/s.

(a) Find the acceleration of the car at = 2 seconds.
o) = v'ier)
T4t -lo [4/s2
when += 3

’\‘" A(+d = -2

(b) Find the displacement of the car over the interval 0 <tL3.
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(c) Find the total distance traveled over the interval 0 <t < 3.
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