Calculus I - Final Exarh
Fall 2008

December 9, 2008
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%,{.&_Q Directions: Complete all problems. Justify all answers/solutions. Calculators are not -

permitted, thus your solution to a problem need not be in decimal form. The point value
of each problem is indicated in brackets.

1. [6 points] Find the inverse function and state its domain.

y = In(z + 3)
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2. [3 points each] Give the following:

(a) the integral definition of the natural logarlthmlc function, -
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(b) the definition of e,

A SRS A L
[ g4

(c) the derivative of the natural logarithmic function,
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(d) and the reason why its derivative is as such.
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3. [5 points each] Differentiate each of the following functions:

(a) f(z) = +/In(z)

£ () - .;way"’l.,t N N
*

Z)L\hu)f

(b) 9(z) = zIn(z)
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4. [6 points] Find an equation of the tangent line to the curve y = 10* at the point
(1,10).
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5. [5 points each] Evaluate each of the integrals:
a) [ L& gy
: _ , . ) e
We_ wse  w - sf‘,\(og"“ ‘L{'\@v\ m‘llaao& w;'{{\ @m= /‘\Y y du = A

/[““‘.7‘6\4 mLaWNQ he coumnt

fwz = _‘ﬁ. « C = ('Mx)?,r c.
3. "";"
Beplaal Yy
V(‘Q Cos ¥ JW' b\)e_ wi T Su‘os'}ﬁk“\w -‘(quszz foe«- - [_(. C_
24 5% L_:gi__u&f*z:;io%a T‘CNS& w oy lh 11+‘ n){/ e .

®) 5 e‘3wdm And, what theorem are you using to compute th187

l./\)& ufl wiL tr':n,(th‘lLQ ’inxvuw J QC’»A}S )
M

| "37‘ 1 .-KX . __,{ ’13’ _| @
° 3 Y k+

AT (T g,“gw@m'

(c) [ el gy

{/\j& w:“ wie {/dm Cluv“xh V# @*LS{. 'JK)'-‘/W‘-ZA' A~ feywvh[t
/@jéy,, Inx

PSR

%/\L mézrnﬁg %s Z?L‘WQS’
f/my Ay = Z»{Z: 7{ Ly

X . /hc’ .
_ , | ’
Now - WE o e &w(as'b'}'zmé‘\\‘% m%\ we by /dM:—;M
N 5
PO S I N
L. w de = Lou* PG -’l—n((W)z - C
.l—:\-—(: b € -; n 3 ’




6. [4 points each| Bismuth-210 has a half-life of 5 days.

(a) A sample originally has a mass of 800mg. Find a formula for the mass remaining
after t days.
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(b) Find the mass remaining after 30 days.
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(c) When is the mass reduced to 1mg?
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(d) Give an expression for the average mass of the sample over the first 30 days.
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7. [6 points] State the limit definition of the derivative and use this definition to find
the derivative of f(z) = 4z2 — 10.
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8. [6 points] If f(x) = 23 — z, does there exist a number ¢ between 0 and 2 such that
()= f(2) {2-0)7 Why, or why not?
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9. [8 points] Find the z-coordinate of the point on the line y = 2z + 2 that is closest to
the origin.
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10. [5 points] Find the area of the region bounded by the curves y = 3%,y = 4%,z =
—l,z=1.
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