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Read Me First: Show al |l essential work very neatly. Use correct notation when presenting your conputations and
arguments. Wite using conplete sentences. Be careful. Renenber this: "=" denotes "equals" , "O" denotes "inplies" , and
"<" denotes "is equivalent to". Do not "box" your answers. Communicate. Show nme all the magic on the page. Eschew
obfuscati on.

1. (10 pts.) Det erm ne the maxi mum and m ni rum val ues of the function
f(x) = 10x2% - x*

on the interval [-1,5] and where they occur. Before you attenpt to find
them explain how you know f(x) actually has both a maxi rum and a m ni num

2. (10 pts.) (a) Use logarithmc differentiation to find dy/dx when
y = (x3 - 2x)'n,

(b) Find dy/dx by using inplicit differentiation when
x3 +xtani(y) = ev.
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3. (10 pts.) (a) State the Mean Val ue Theorem of Differential Calcul us.
Use a conpl ete sentence and appropriate notation.

(b) Let f(x) =x?%3% a=-1and b =8. Showthere is no point c in the
open interval (a,b) such that

f/(C) - f(b)b :fa(a)’

and explain why this does not violate the Mean-Val ue Theorem

4. (10 pts.) Eval uate each of the followwng Iimts. If alimt fails to
exi st, say how as specifically as possible.
(a) lim sec(3x)cos(5x) =

X - T 2"

(b) lim[x -1In(1-2e%]=

X — +00
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5. (10 pts.) A cl osed rectangul ar container with a square base is to have
a volume of 2000 cn¥. It costs twice as nuch per square centineter for the
top and bottomas it does for the sides. Find the dinensions of the
container with the | east cost.

6. (5 pts.) Do you really understand equations with integral signs??
Find the function g(x) that satisfies the follow ng equation

J g(x) dx = sec?(x) - cos(x) +C

g(x) =

7. (5 pts.) Solve the follow ng initial-value problem

dy _ x +1 _
HY Ty y( 1) 0'
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8. (8 pts.) Assune f is continuous everywhere. |If
f/(x) =x%ex - 3),

find all the critical points of f and at each stationary point apply the
second derivative test to determne relative extrema, if possible. |If the
second derivative test fails at a critical point, apply the first
derivative test to determine the true state of affairs there.

9. (12 pts.) Evaluate each of the following integrals or anti-
derivati ves.

(a) [ 3x2 + _ 1 i + 3csc?(x) dx =

X?Z+

1 + _ X2 - X -
(¢) [(1_4)(2)1,2 (4x - 2)e dx
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10. (20 pts.) When f i s defined by
f(x) = 2X
x2+1
on the real line, it turns out that
frx) = 200D (X=1)  ang gk < AX(X-V3) (x-y3)
(x2+1)° (x?+1)°3
(a) (3 pts.) What are the critical point(s) of f and what is the value of f at each critical point?
(b) (3 pts.) Determine the open intervals where f is increasing or decreasing.
(c) (3 pts.) Determine the open intervals where f is concave up or concave down.
(d) (3 pts.) List any inflection points or state that there are none.
(e) (3 pts.) Locat e any asynptotes.
(f) (5 pts.) Carefully sketch the graph of f below by plotting a few essential points and then connecting the dots

appropriately.

y A

A\

Silly 10 point Bonus Problem Show how to use the Mean Val ue Theoremto
prove the following result: |If f is continuous on a closed interval [a,Db]
with f'(x) >0 for each x in (a,b), then f is increasing on the closed
interval [a,b]. [Say where your work is, for it won't fit herel!]



