Math 141 Calculus I Fall 2004 Prof, Janeba Final Exam

MName i Score
Instructions: This exam is closed-book and closed-notes. Anything may be stored electronically on your caleulator. Consultation is

allowed ONLY with the instructor, Explain and/or show work for eredit.
1. For the given graph of f, find each limit, if it exists:

(@ limf(z) b. limf(z) c. lim f (z) d. lim f(z)
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s Find each limit exactly; if a limit fails to exist, tell what you can about the way in which it does:
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3. Find the exponential function f(x) = C'a® whose graph is shown:
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Solve the equation % (dont-give-a-deeimalanswer) for o2 Infz +3) =35
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Use the definition of the derivative to find f ‘(a) for f(z) = 22* — 5z + 1. (Sorry, no credit will be given that doesn’t involve the
definition).

Estimate f'(3) if:
(@ flz}=(23)°
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Give the equation of the line tangent to f(x) = — ata = —2. (Use any valid method)
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Find the derivative with respect to = of each expression, and simplify:
(@ 2'-—522+4+T-7

(b) &= (22-7)

(¢} cos (32}

(d) sin (%)

Suppose we know that f(5) = = and f'(5) = 3.
@ Ifh(z) =In(z)- f(z), find K'(5).

[ comnd e dunahie f St 2ankin on Flo,
by of a.u \juu qu 7o knad alout A[#:‘v A 77{#' it
Aoniridor 2 )g]



). A bug walks along a straight line with varying velocity. The graph of the bug’s position along the line as a function of time is given
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{a) When is the bug’s velocity zero? (explain)

(b)  When is the bug’s velocity increasing? {explain)

1.  For the function f{x) = z*: Ennf edversd 5;'04]
{a) Give the linearization for fatea =1 —=
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{b) Use your answer in (a) to estimate f{1.03).

12, Suppose that W (t) is the amount of sand (in tons) in a certain pile, ¢ hours after the morning shift begins at a quarry.
(a) Suppose W' (3) = —0.38. What does this mean, in practical terms, for the quarry manager?



The graph of f is given. Sketch the graph of f(x} on the axes provided:
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For the function z2%%1%_ find all local maxima and minima (and tell which is which):

Find the global minimum of f (x) = z* — 72% + 16 on [-1,2].




16. A rectangle is to be cut from a piece of paper; the paper is in the shape of a night triangle with legs of 10 inches and 5 inches. If
one corner of the rectangle is to coincide with the right angle of the triangle, how should the rectangle be made to maximize area?

17.  Suppose for a function f that f' (x) = 3cos(x), and f{0) = 4. What is f(x)?



18.  Estimate the area under the curve e~ from x = 0 to = = 2; describe your method.

19.  Find each definite integral exactly:
]
(a) f % — 322 + 5dx
1
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(b) f sin () dz Hint: remember to check your work
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