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Read Me First: Show all essential work very neatly. Use correct

not ati on when presenting your conputations and argunents. Wite using
conpl ete sentences. Be careful. Remenber this: "=" denotes "equal s" |,
"O" denotes "inplies” , and "<" denotes "is equivalent to". Do not "box"
your answers. Conmuni cate. Show nme all the magic on the page. Eschew
obf uscati on.

1. (10 pts.) Wite down each of the follow ng derivatives. [2 pts/part.]

dltan™] B
(a) . (¥

(b) d[SiH_l]

dx (x) =
(o) dleeclg -
() dleosd g -
(e)  dlcot™] oy -

2. (10 pts.) (a) Use logarithmc differentiation to find dy/dx when

tan (x)

y =X

(b) Find dy/dx when sin(xy) = y.
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3. (10 pts.) (a) (6 pts.) Find fornmulas for Ay and the differential dy
when y = x2.  Label your expressions correctly.

(b) (4 pts.) Use an appropriate local |inear approximtion fornula to

estimite (/24.9 .

4. (10 pts.) (a) Let
exp (4 -x?)
X

Show that f is one-to-one on (0, using f'. [Alittle explanation is
needed! ]

f(x) = for x> 0 .

(b) Let g(x) =rf'(x) , where f is frompart (a) of this problem

Conput e g%%). Hnt: f(2) = ??
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5. (10 pts.) Fill in the blanks appropriately. [DEFIN TIONSI!!]
(a) A function f has a relative mninumat X, if there is an open interval

contai ni ng X, on which for each x in both the

interval and the domain of f.

(b) A function f is increasing on an interval (a, b) if

whenever a <x,; <X,<Db.

(c) A function f is concave down on an interval (a, b) if the derivative

of f is on (a, b).

(d) A function f is decreasing on an interval (a, b) if

whenever a <x; <X,<Db.

(e) A function f is concave up on an interval (a, b) if the derivative

of f is on (a, b).

6. (5 pts.) Suppose the side of a cube is neasured to be 10 inches with
a possible error of £ 1/10 inch. Estinate the error in the conputed vol une
of the cube by using differentials. [You may |eave your result as a
fraction. You do not have to convert to decinmal form]

7. (5 pts.) Find the following Iimt by interpreting the expression as
an appropriate derivative. Conplete the sentence outlined bel ow
appropriately.

(*) 1im 10 - 100 _
X =~ 2 X - 2
since the limt (*) is actually r’(a) , where r(x) =

and a =



TEST3/ MAC2311 Page 4 of 5

8. (8 pts.) Assune f is continuous everywhere. |If
f(x) =(x-1)x-2),

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, say as much and then
apply the first derivative test to determne the true state of affairs.

9. (12 pts.) Evaluate each of the following limts. If alimt fails to
exi st, say how as specifically as possible.
(a) 1im Sin_l<3X) _
x -0 X
(b) lim ( sin(x))4/1nt =
x - 0"

(c) lim (In(e**®+3) - x) =

X - +oo
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10. (20 pts.) When f is defined by

f(x) = 4x? - 3x* = —BXS(X'—-%) for x € R,

f/(x) =12x% - 12x° = -12x%(x-1) and (" (x) =24x*—36x2=:—36x(x—%)

(a) (3 pts.) Wat 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 is none.

(e) (3 pts.) Locate any x-intercepts of f, or state that there isn't any.

(f) (5 pts.) Carefully sketch the graph of f below by plotting a few essential points and then connecting the dots

appropriately.

y A

v

Silly 10 point Bonus Problem Show

3\/1+X < 1 +%X if x> 0.

[ Say where your work is, for it won't fit here!]



