MA 113 — Calculus I Fall 2010
Exam 3 November 16, 2010

Answer all of the questions 1 - 7 and two of the questions 8 - 10. Please indicate which problem
is not to be graded by crossing through its number in the table below.

Additional sheets are available if necessary. No books or notes may be used. Please, 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. Please:

1. clearly indicate your answer and the reasoning used to arrive at that answer (unsupported
answers may not receive credit),

2. give exact answers, rather than decimal approximations to the answer (unless otherwise
stated).

Each question is followed by space to write your answer. Please write your solutions neatly in
the space below the question. You are not expected to write your solution next to the statement
of the question.
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(1) Consider the function g(t) = ¢* + 8t* + 18t% + 5 on the interval (—oo, 00).
(a) Find the critical number(s) of g(¢).
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(b) Find the interval(s) of increase and decrease for g(t).
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(c) Find all local extreme values of g(t). For each extremum, give both coordinates and
specify whether it is a local minimum or a local maximum.
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(2) Let f(x) = (z +4)Y3.
(a) Find the linear approximation L(z) to f(z) at z = 4.
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(b) Use the linear approximation you found in part (a) to estimate (8.25)!/°. Present

your answer as a rational number.
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(3) Consider the function

1
h(zx) —x+;.

Find the absolute minimum and maximum values of h on the interval [%, 2:[. Be sure to
specify all the values of z where the absolute minimum and maximum are achieved.
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(4) Consider the function f defined on the interval (0,7) by f(6) = 94—2 + sin 6.

() Find the interval(s) where the graph of f is concave up or concave down; show your

work.
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(b) Find the point(s) of inflection of the graph of f; show your work.
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(5) Find the general antiderivative each of the following functions.
(a) f(z) =123+ 622+ 1.

(b) g(t) = csc®t —sint.
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(6) Consider the function

Vb +24+1
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Find all vertical and horizontal asymptotes of the curve y = f(z). Be sure to compute all
limits that are needed to justify your answer.

Hovizoad acym gt otes
T

im  $ho-
NS0
& I t@, b
NER s

AN )
f+9£ﬂw/¢6 ol A _ *ﬂ./fz_f[)
e ———— T .

Jig (/)“ [//Vg — //O - ((
AP

] v ( /
L\)lw’m ’Ké@/ ,;3 Y M%FM lad ;36 /l/; ﬁw(

lom  Fbd= lom ﬁ‘s__ﬁ@ / () L
KD+ A e o e _ﬁ‘f_f(_f/

" / - f Yl | £/3

v | e Yae b
e K>
/.3

- = "’{l
HR
A = o
¢ | W2 00 G yiste's 4= ad A
ch[r(g/ /rc?mw%//
lin  $bdz =
@l K32 —> VewtTCal asymptte 15 A=), )@
lim, Fd = =,

AT
Horizontal asymptotes: /J / and g J /1

Vertical asymptotes: _ /.~ 2 .




(7) Evaluate the following limits using 1’'Hopital’s Rule:
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Work two of the following three problems. Indicate the problem that is not to be graded
by crossing through its number on the front of the exam.

(8) (a) State Fermat’s Theorem. Use complete sentences.
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Parts (b) and (c): State whether the given functions have any local extreme values on
the given intervals. If so, use an appropriate test to determine whether the extrema
are local minima or local maxima. If not, explain how you can be sure that there are
no extreme values.

(b) f(z) =0.99z + cosz on (—%,%).
D1 §')= .99~ sia
o /mmy vibeo . FU)ZD ke Sia 7 84, The 0y
Wbor 08 0 0o ['15‘, T/ is ne anc s (0,94)
CI{xd- -esSax, whith (8 negatwr o~ (-5 T By o
@) | Secod Derivaton Testh £ Hhus has o Loo) mar siorm
o - aresin (0.44),

(c) g(z) = 1.01z + cosz on (—Z,
ay (@’(/x)s [:01- Sin &,
QH,J? @’Mfd/ wt See fhar %/JX/fﬂ requires - Sin 47 (6l
@( Since <n # (S Wy betwren — dnd |, Hore are no uobos iF
T e Wik 9050,
al/éy/ @//L) eyl ee st . Thus a has ho coitica Vel , )@

(Q% F e mats M/ 5) C&M’WK an? [W c[‘(‘/\(me UWJ,
since (€ of &U/ 9 Lild 2l hatt B huoe cochCad patues,

).

[STE



(9) ( ) State the Mean Value Theorem. Use complete sentences.
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(b) Let f(z) = (z — 4)%. Without finding c, use the Mean Value Theorem to show that
there is a number c in the interval (3, 5) such that f'(c) =
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(c) Let g(xz) = (z — 4)~2. Show that there is no value of c in the interval (3,5) such that
g(5) — g(3) = ¢'(¢)(b — 3), and explain why this does not contradict the Mean Value
Theorem.
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(10) Find the area of the largest rectangle that can be inscribed in the ellipse % + %3 = 1,
where a and b are positive constants. (You may assume that the rectangle with largest
area has sides which are parallel to the axes.)
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