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Calculus 1 — Exam 5 Name: Doud Vo
MAT 250, Spring 2013 — D. Ivan3sié Show all your work!

1. (8pts) A function f is continuous and differentiable on (0,00} and —1 < fi(z) < 3 for

all r in (0,00). If f(3) = 6, use the Mean Value Theorem to find the smallest and largest
possible values for f(8).
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2. (14pts) Consider f(r) = /T on the interval [4,9].
a) Verify that the function satisfies the assumptions of the Mean Value Theorem.
b} Find all numbers ¢ that satisfy the conclusion of the Mean Value Theorem.

e A f o)
C':-\;I {3 ':J {__cw!ll"ir'._-_.;':. i .r( f:{ il s R R 1 [0 'r' = ;
I 5’,»_1.!'?!_ "..,e.t‘-_,;--"l-r G IJ_‘{ 9" !
i =
£) Vo-y& 9-1
=
"."r— {i’ A _I.— TJ.
L [4a)" (a2 —
T_}L !Ilu"fl 'h-\_',:r I & [i-p"-qll\qll.-{; ot )
|
.,-'—l!- — .—I
2§
o N
= s |
= o [
IX= = |
r : z 4 ¢4



2

3. (ldpts) Let f(x) = o +ecosx, 0 < x < 2r. Find the intervals of concavity and points

of inflection for f.
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Use the graph to answer (sign charts may help):
a) What are the intervals of increase and decrease of f7 Where does f have a local minimum

or maximum?’

b) What are the intervals of concavity of f7 Where does f have inflection points?
¢} Use the information gathered in a) and b) to draw one possible graph of f at right.
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(14pts) Let f be continuous on [—3.4]. The graph of its derivative f' is drawn below.
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5. (28pts) Let f(z) = (z* + 1)e*. Draw an accurate graph of [ by following the guidelines.

a) Find the intervals of increase and decrease, and local extremes.

b) Find the intervals of concavity and points of inflection.

¢) Find lHn f(z) and EEL_'IE fix).

d) Use information from a)—d) to sketch the graph.

( ‘=
£ (=0 e+ (X2))e

= (}{Q_F_'?_J,f 1 rj{;_?,x: .f:}:'_'p.?jug

,Elffx']: (?,{”_:,'g.-y‘;_ (_}fll?,ﬂffjf;x

A

Tt
= (Ve 4xe2)e”

a) i JI;'£ U0 o ,:::[ i
B e Y
6(1[\ gz
20
P
I I ,:l' |
-S"I.-;-(_r Il?ji/' fll\fﬂi-'ul I_,. £ &G+ F:-JIJ;'{_
[ D

LA 1) J‘J;-ﬂ;»j.-r sty )

I;_]' C‘J Lg_\,."ﬂb{/}/.f'}

I'L__I:‘ .-fefl_!'r '}-i; 2

f'\)l gh-:'.ir z_q-ﬂE(f,. (-','_.I'—|[I J_j'g]'
(42 dysy) e =0 ==

An.e.
——

L
;{ i
(x12)xe1)e =0
o | I;I’ . — H -'—? 'L-{.(
; ¢, = . r 1 KNS
5- L-r‘L:I_ e 27 =y _",;._.%I_
\ e =
Y Aget s oo DR
¢ cy 1P €D 1P Cu

Ay-= A
— o

LI."F 1
E === 'F-__:;




6. (22pts) A triangle is inscribed into a circle of radius 1 so that one of its vertices is (0, —1)
and the side opposite this vertex is parallel to the r-axis.

a) In the picture, draw two more triangles that satisfy the requirements.

b) Among all such triangles, find the one with the maximal area. Verify that the one you
found does, indeed, have maximal area.
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Bonus. (10pts) Use calculus to show that 2arcsinz = arceos(l — 22°) for all = in [0, 1].

(Hint: what do we know if derivatives of two functions are equal?)
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