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Q1]. .. [10 points] Differentiate the following function

f(z) = tan (m)
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Suppose f”(x) exists at all points « of an interval I. If f vanishes at three distinct points of I, show that

f” must vanish at some point of I.
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Q2]...[20 points] Sketch the graph of the function
fz) = 2z —4)

after you have answered the following questions. Make sure that your answers to these questions are
visible/highlighted on your graph.

1. Find the intercepts of y = f(z) and determine the behavior of f(x) as z — oo and as z — —co.
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2. Compute the derivative f'(z), and find all the critical points of f(z).
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3. Determine the intervals where f(s) is increasing, and where f(z) is decreasing. aX(0,0) .
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4. Compute f"(z), and determine the intervals where f(z) is CCU, and where f(z) is CCD. Does the

graph of f(z) have inflection points?
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Now sketch the graph y = f(z):
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Q3]...[12 points] Show that if it is possible to draw three normal lines from the point (a,0) to the
parabola = = 32, then a must be greater than@é.. _L-L

e

ez D

= y2 dx _ Adwr _ 29 v é__iméEi
XK= J (;’7‘(;— 3\% 9 J Akﬁ(:‘

N\ Notwad sloge. = —24
) Alse,  Nomddspe = 0—-v _ -4

Gd— 13: —_ l}?fj
a-~y*

Dl=2a~vy D \“QJ{*‘UQ_ FO=4

Neod (o 75 )

Se——

One of the three normals above is the z-axis. Find the value of a for which the other two normals are
perpendicular to each other.
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Q4]. .. [8 points] Find the absolute maximum and the absolute minimum of the function

4
f(z) = T+

on the interval [1, 6].
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