MTH 229 COMMON FINAL EXAMINATION
Fall 2006

YOUR NAME: INSTRUCTOR:

INSTRUCTIONS

1. Print your name and your ingructor@ name on
this page udng capital letters. Print your name

on each page of the exam.
2. This exam congsts of this cover page and 10 Problem 1 40
additiond pages containing 8 problems. Be

sure your exam is complete before beginning
work. Do not separate the pages of this exam. Problem 2 20
3. Show your work. Work and/or explanationis

required on al problems unless othewise
stated; if done well it may result in more Problem 3 25
credit. Answers accompanied by inaufficient,

undear, or incorrect work may receive little or
no credit. Problem 4 15

4. The points assignal to a probdem may not be
distributed equdly among the pats of a
problem. Problem 5 15

5. Do not use books notes, or other references.
You may use a TI-82 through TI-86 or
equivaent calculator. You are NOT permitted Problem 6 40

to use calculators capable of symbolic
differentiation or integration (such as the TI-
89, TI-92, HP-39, or HP-48), portable Problem 7 15

computers, cell phones, or any othe device
capable of storing or receiving information.

6. Do notsubmit scratch paper. Try to solve each Problem 8 30

problem in the space provided. If you need
more space, use the back of this page or other
blank space. Be sure to tell on the origind TOTAL 200

page where your additiond work can be
found, and begin your additiond work with
thenunmber of the problem being solved.
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(40) 1. Findthedeivativesof thefollowingfundions

(@ f(x)=+/xarctanpx) (arctan(X) meansthe same as tan™!(x) )

2
() o=

(O h(x)=e®V)

(d) p(r)=tar’(r®)
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(20) 2. A paticle moveswith postion fundion g(t) = sin(t) + cos(t), 0 <t < 2w, wheresis
measured in feet andt is measured in seconds

(@ Givethepostion, velodty and acceleration of theparticleat t = % seconds (Be sure

to give correct units.)

(b) Istheparticle speedingup or dowingdown at ¢ = 3 ? Explain briefly.

() Inwha intervasistheparticle movingin thepostive sdirection?
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(25)

3.

p.30f 10

Name

Part of thegraph of acertain fundion y = g(x) is shown bdow; the graph continues

infinitely far to therightandinfinitely far to theleft. In each of (a)-(j) bdow, your answver
should bean integer, thesymbol +! , thesymbol -! , or if noneof the previousis correct,
the phrase Qloes not exist. ONo work or other explanaion is required.

(@

(d)

(9)

()

(k)

()

lim #g(x)

X" #4

lim g(x)

x—-2%

Iim# a(x)

X" 2

lim g(x)
X'+

(b) lim g(x)
4

X—>—

(e) lim g(x)
X" #2

(h)y  lim g(x)

x' 2

(©)

(f)

(i)

At which values of x is g(x) notcontinuou®

At which values of xis g(x) continuousbut notdifferentiable?

Note: the dashed
horizontal and
vertical lines are
not part of the
graph. They are
for reference
only.

g(-4)
lim g(x)
x" 6

lim g(x)

x—2
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(15) 4. Ineachof (4)-(d) bdow, find theindicated limit. In each case, answer should bea number,
thesymbol +! , thesymbol -! , or -- if noneof the previousis correct -- the phrase Gloes
notexist.Oln pats (a) and (b) you mug use algebraic methods In parts (€) you must
explain your reasoning in words Y ou may use your calculator to assist your reasoning, but

you will notreceive credit for calculator work.

2
@ lim 2x 2+x 6
x—=>-2 x“ -4

2
(b) lim 2x 2+x—6
x—o  x°-4

(¢) lim
x—=0"1+e
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(15) 5. Thisproblem conaernsthecurve given by theequaion X2+ y2 =xy" 7.
(& Find ﬂ
dx

(b) Findan equaion of thetangent lineto this curve at the point (x,y) =(3,-4).
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(40) 6. The volume V(t) of water in a cylindrical tank after t hours is given by
2 .3
V(t) :100({10+t€—2t—40) over aperiod of 48 hours. Use calculusto answer thefollowing

guestions (Part (b) isonthenext page)

(@ Findthe(absnlute) maximum and minimum volumes of water in thetank duringthe
interval [0,48], and give thetimes at which they occur.
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(Problem 6 Bcontinued)

(b) If thetank has aradiusof 25, at what rate isthehaghtincreasing after 12 hours?



MTH 229 Common Final Exam Fall 2006

(15)

7.

p.8of 10 Name

Suppo& f isafundionandyou knowtha f(3)=-5 and f'(3) =#10.

a

Use alinear approximation (or equivaently, use differentials) to estimate f(2.94).

Suppo® you know aso that f"(x) <0 for al x, - < x < . Which oneof the

followingis correct? Jug write down oneof theletters A, B, C, and D; nowork or
explanaionisrequired.

Thelinear approximation of f(2.94) islessthan theactud valueof f(2.94).
Thelinear approximation of f(2.94) isgreater than theactud valueof f(2.94).
Thelinear approximation of f(2.94) isequd to theactud valueof f(2.94).
Withoutmore information, we cannottell which one of A-C is correct.

oW
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(30) 8. Letf(x):1 2 (Parts (c) and (d) are onthenext page)

+x2

(@ Useadifference quoient % with " x = .02 to approximate the dopeof thegraph of
f(x) at (1,1).

(b) Usethelimit definition of derivative to find theexact dopeof thegraphof f(x) at
(1,2).
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(Problem 8 Beontinued)

(c) Usederivativeformulastofind f'(x), and use theresult to find the exact dopeof the
graphof f(x) at (1,1).

(d) Givetheequdion of thetangentlineto thegraphof f(x) at (1,1).



