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X —2x 6x° +2
1. Suppose f(x) = 21 fx) = o f(x) = o p212,prso0

(a) All critical points of f, and the intervals where f is increasing and decreasing;

-2
Solution: The critical points are only when f’(x) = % =0, that is when 2x = 0 and so the pointis at x = 0.
This splits the real line into 4 open subintervals;-namely, (—co »_—1) (—1,0), (0,1), and ( ,00). By considering
test values on each of these 1nterva}s ‘we see that fi 1S‘“mcreasmg on. ( oo, —1)U (-1

(0, U (T, ).

,0) and decreasing on
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b) |4 ijnfs All mﬂectlon pomts of f , and‘th en mtervals wher/e | f is concave up resp concavé\}ox
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/,/ yi Solutlon Smce f (x) = ( S 0 ;é O and there is no domam pomt for f w}aef’é )1@“ second dé{\mtlve is
Ayl N N\

// uﬁQeﬁned there are no. points of inflection for the graph of f. By looklng at t\e «sign for f” ,:we see that the
/) graphls\concave up.on (o I}U j—co) concave downon (—1,1). > 7 R
ANk S S i DN

/ %

“‘ \\ \\\::A/f ! N - \\ \

. ~ / N ~ \5‘ \\ ) \ /" \\\ \
= 4P01nts Clasmf%cﬂtlcal pomts of as ither local maxima, local minima or nelther\ “\\;i — \‘\
Solutlon' Atx = 0 the graph a loca imum, namely; the point (0,0) is a point of local mammum and \'\

\there 1S no point ‘of local minimu § |\
——F :

\

1

| \
o
-
|

\ J n I
are vertical asymptotes since lim,f(x) A
\ | x—El* I -




Math/Mat 113, Fall 2013 Final Exam / Yariyilsonu Sinavi Page 2 of 5

2. The rectangle shown here has one side on the positive y-axis, one side on the positive x-axis, and its upper right-hand vertex
2
X

on the curve y=e . 432, pr.121
(a) Write the area of the rectangle in terms of a. —
y=e*
. . _ 2
Solution: The areais A = ab = ae ™ .
N . a
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4. Find the length of the curve given by x=y*3 1<y<8 pups
Solution:

dx\?  4y~2/3 8 dx\?
’ :_>_4X.> o /1 " (dy> '
N By TrEr
— _dy= -
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5. (@ If  9¢® =x?, then solve fory in terms of x. P31, pesl
Solution: We isolate y.
x? x? x?
92 = P =¥ = ) =Ine? = lng = 2ylne=1In—
1. X x2 x
S e S S|
TR =V TR
) = In |x| —1In3 T
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2x 2
Solution: We use the substitution u = 5 and so du = gdx.
/ dx 1 / dx
V9 —4x? 3 /1_(2_x)2
3
_du 2x
= — [ ——,whereu= —, du= -dx;
,,,,,,, Ve 3
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