- MA 113 — Calculus I Fall 2008
Exam 1 September 23, 2008

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 humber on the table
below.

Additional sheets are available if necessary. No books or notes may be used. You may use a
calculator. You may not use a calculator which hes symboelic mapipulation 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 approximaticns.

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) (a) Using logarithms solve the identity 5%~ = . Show }rour work!

Jorg (s*7") = foy (£) = -2
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{h] Simplify the expression

1
loga() + 5 logz{5x} — logy(10 + z)

such that it is a single logarithin,
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{2} Suppose that HH& flz) exists and satisfies
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Use the limit laws to compute lirré F(2). Explain your reasoning.

fut L = S -{GJ : Uir‘-.ﬁé W, Oou N
D
pﬂ T O %Q'j\ | |
A /@!W '_{___“ " /Q,;m \&)(-3‘\) - QJ?\«P-J._ (2 x-—. i\] - | L{

,f]" o L_ - T © = | Y

| ' (l-jw:*‘i. E:fec‘:huu
[ : (‘Q*Ci\"w_n?cﬁ_ Qw*\{}‘iﬁ’. >
\Lgiﬁ-w. e O P\' o ;QJ“E

T‘Qg Qu_q,\ﬂ_ QQU - O lﬁ'f:}mg &Mcyl (Dﬁ;(
. : 1 . b | 'L_.J.. t
oxe (Ot "l' Dt e TR o UL S RSN

?[\Jaua e g ghue
| - .‘f L o+ % = !4

o~

S
o g

2 L= €
= ; l‘f'?”zmo r




(3) Let fz) =22 — 2z - 5.
- {a) Find the maximal value for @ such that f ig one-to-one on the interval {~0, .
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{b} For the value of @ you found in part (a} find the inverse f~' of the function f with
the domain {—o20, al. '
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(4) A particle is traveling on a straight line so that its position after ¢ seconds is given by
s(f) = 4 — 164 centimeters.

(8) Find the average velocity of the particle dun&g the time E;Eerml il_p (ﬁ
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(b} Find the average velocity of the particle during the time interval {1,¢]. where ¢ > 1.
Simplify your answer.
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{a} average velocity on [1, 3] is ~ L Lf crfsee’
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(b} average velocity on [1,#] i {6 Lt 2 ein,/sec
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{c) instantaneous velocity at timez = 1 is .cmj e
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(6) Compute the following limits or show that they do not exist.
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(6) Let f be the function defined as

2+ 226, forz>5
f{m)={

2% 42~ 3, forx <5

Show that the function f is continuous st x = 5. Clearly explain your reasnnlng
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(T) Let f be a function such that, for all real numbers =,
2% — 32 — 9 < flz) < 2% — 228 + 427 — 6.

Show that }iuri J{x) exists and find its value, As usual, justify vour answer.
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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 froni page of the exam.
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(8) {a) Define what it means for a function f to be continuous at a. Use complete sentences,
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{b) Let b and ¢ be numbers and
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{9) (a) State the definition of the derivative of & function f at a number a. Use complete
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(b} Find the slope of the secant line to the graph of the function

flzy=2° -3
Marongh the poiatg [\ a)) and {a-+h, f{a+h}), where b # 0. Siﬂlplif} yOur answer.
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(d) Find the equation of the tangent line to the graph of f at @ = 4. Put your answer into
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{10) |[ a) State the Intermediste Value Theorem. Use Complete Sentences.
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{(b) Find an interval fa, #] of length at most 2 such that the equation
42® 4+ 102% + 32 = —1

has & solution in {(@.b). Justify your answer using the Intermediate Value

Theorem.
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