MA 113 Calculus I Spring 2010
Exam 3 April 13, 2010

Answer all of the questions 1 - 7 and two of the questions & - 10, Please indicate which of
problem 8 - 10 is not 1o be graded by crossing through its number in the table below. Answer
as many extra credit problems as you wish Lo; please carefully read the instructions on the last
page of the exan.

Additional sheets are available if necessary, No books or notes may be used. Please, turn
off your cell phones aud do not wear car-plugs during the exam, You may use a calenlator, but
not one which has symbaolic manipulation capabilities. Please:

L. clearly indicate vour answer and the reasoning used to arrive at that answer (unsupported
answers niay not receive credit ),

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

Each question is followed by space to write your answer. Please wrile your solutions neatly in

the space below the question. You are not expected to write your solution next to the statement

ol the gquestion.
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(1) Consider the function f{z) = 1:-;- — 3% 4+ 102* + 23 on the interval {—oc, oa).

(a) Find the eritical numbers of f{z).
(b) Find the interval(s) of increase and decrease for f(x).

(¢} Find the local extrema for f(z); for each extremum give both coordinates.
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{(2) Find the linear approximation, L{z), to f{z) = /1 — 2z at z = —4,
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(3) Evaluate lim = . Show all your worl.

s f57? — 1 | ___1__ 1;)
Fir&‘h &iﬁga nawa & dew 2 I @/

l' (_SK*IJ_

x -1 %=
5

»
= o~
IR (T)

o i JBCE e dim 2 =0 _ 3
— Vi & wES h . = — #\J?
*K_‘;;c& \i5_,.-[-?h — \G"‘—J’\

A = {
;J\_;“\-\ E —:gm ';*‘. - é
TPt 2
) 5‘31““”1{0 " ﬂ.f _ mﬁgh*"t’j{g’\} i




(4) Find the most general anti-derivative of the following functions:
(a) flx) = 2z + =*

(b) g(z) = ;’ + Jsin(z)

{e) h{x) = 22% — sec?(x)

(a) General anti-derivative for f:

(b General anti-derivative for g@ _ —

(¢} General anti-derivative for f '1




]
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(5) Find all horizontal and vertical asymptotes of the function f(z) =

Lk lion 801 i D63, ond Lo doenihe = 0.
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(6) TFind the coordinates of all points on the graph of f(z) = z? — 4¢ + 7 where the absolute
maximum and absolute minimum valnes oceur in the interval [1,4].
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Coordinates of all points where an abaolhite minimnm occurs: | ( £ < )

Coordinates of all points where an absolute maximnm oceurs:




(7) Consider the function f{z) = 2eos(z) + 5 on the interval {0, 2=]. Find numbers a and b
such that @ < f and f{z) does not change concavity on each of the intervals (0, ), (o, b)
and (b, 27).

For each of the three intervals determine whether f{x) is concave up or concave down.
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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 the Mean Value Theorem. Use complele sentences. ﬁ‘
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(b} Suppose that f(x) is a function differentiable on (—oc, o0) such that f(0) = —2 and
fi{xz) < 6 for all values of . How large can f{2) possibly be?
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f(2) cannot be larger than:




(9) (a) State L'Hospital's Rule for limits in indeterminate form of type §. Use complete

sentences and include all necessary assumptions. T
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the dimensions of the box with the smallest possible total surface area? Provide an exact
answer; do not convert vour answer to decimal form.

Make a sketch and introduce all the notation you are using. @
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\ (10) A box is to have a square base, no top, and a volume of 10 cubic centimeters. What are
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EXTRA CREDIT PROBLEMS: Circle the correct answers below. For each correct.
angwer you earn 2 points, and for each incorrect answer 1 point will be subtracted. Therefore,
it might be wise to skip a question rather than risking losing a point. However, your final score
om this problem will not be negative! You need not justify your answer.

True on If f'le) =0 and f’ changes from positive to negative at ¢, then f has an
inflection it at e

gpor False : If f'{¢) = 00 and f' changes from negative to positive at ¢, then f has a
minimur at ¢.

or False : I[ f is differentiable on [~oo,0c) satisfying f(0) = 2 and f(3) = 4, then
fmust be a point ¢ in (0, 3) satisfying fie) = §

L where p(z) and g(x) are polynomials, then f{z} has a vertical

qlx)

asymplole at each point ¢ where g(e) = 0.

or False : I f{x) is differentiable and concave up on {~oc,oc), then the graph of
les above every Langent line to fx).



