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St udent Nunber: Exam Nunber:

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. Renmenber this: "=" denotes "equals" , "[O" denotes
"inplies" , and "<" denotes "is equivalent to". Do not "box" your
answers. Communi cate. Show ne all the magic on the page. Eschew

obf uscati on.

1. (36 pts.) Provide the first derivative for each of the follow ng
functions. These are not differentials.
3 points/part.

(a) f(x) = sin(x) fr(x) =
(b) f(x) = sin(x) fr(x) =
(c) f(x) = sec’(x) frix) =
(d) f(x) = sec(x) frix) =
(e) f(x) = tan(x) fr(x) =
(f) f(x) = tan(x) fr(x) =
(9) f(x) = 10g5(x) frix) =
(hy f(x) = 10 fr(x) =
(i) f(x) = csci(x) frix) =
(1) f(x) = csc(x) frix) =
(k) f(x) = In(x) fr(x) =

() f(x) = ¢ frix) =
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2. (36 pts.) Provide each of the follow ng antiderivatives. Do not
forget the arbitrary constant. 3 points/part.

(a) [ sec(x)tan(x) dx =

~ 1 _
(b) | 15z O -
1 _
(c) [ & dx =

(d) [ sin(x) dx =

(e) : Tii§é§T7 dx =
() : X 10 dx =
(9) : 10% dx =
(h) : 1 dx =

XD

(i) [ secz(x)dx =
(i) [ cos(x) dx =

(k) [ esc2(x) dx =

(1) [ I'n(e3®) dx =
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3. (12 pts.) Evaluate each of the following easy limts. If alimt
fails to exit, say how as precisely as possible. 1 point/part.
(a) limex = (b) IE ?Bex =
i X = i Sin(X) =
() Jime (4 Jim ===
. sin(x) _ . sin(x) _
CHNILE . () |im AT
(9) limtan?(x) = (h) lim tan?i(x) =
X — —00 XH*(3)1’2
(i) limtani(x) = () Iim(1+%)x=
(k) Iimln(1+%)= (1)  limlin(x) =
X — 00 X - 0*

4. (24 pts.) Conpute the derivatives of the follow ng functions. You
may use any of the rules of differentiation that are at your disposal. Do
not attenpt to sinplify the algebra in your answers. 6 pts./part

(a) f(x) =sin(3x?)e™ f/(x) =
() g(x) = 1) g'(x) -
(c) h(t) =In(tan*(x2-1)) h'(t) =

(d) y =sin(sin?(x)) +(e'"™)2+tan1(45)
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5. (9 Pts.) Fi nd the maxi nrum and m ni mrum val ues of the function
f(x) = x¥3(8 - x) and where the extrema occur on the interval [-1, 8].

6. (9 pts.) Find a formula for the function g(x) which satisfies the
following initial value problem g’(x) = -3sin(x) +2x ; g(0) = 10.

7. (9 pts.) Use logarithmc differentiation to differentiate
f (X) — Xsec(x)
for x € (0, 1W2).

8. (9 pts.) A spherical weather balloon is inflated so that its vol une
is increasing at a constant rate of 4 cubic feet per minute. How fast is
t he di ameter of the balloon changing when the radius is 7 ft.?

[In case you forgot, V = (4/3)mr3]
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9. (12 pts.) Evaluate each of the followwng limts. L Hopital may help.
Squeezing may hel p. Nothing may hel p.

(a) |im8—8cos(x) _
x-0 eX+e*x-2
(b) Ihlaglhgec(gwi) -2 [

10. (12 pts.) Evaluate each of the follow ng antiderivatives.

() [ xers- 000 g -

1 2X
(b) J T (1_X4)1/2dx

11. (12 pts.)

Let f(x) = 3x* - 4x3% Analyze f' and f” and how f behaves as x —> .
Plot critical points, inflection points, and zeros. Then sketch the graph
carefully bel ow

y A

A\

Anal ysi s:
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12. (8 pts.) (a) Using a couple of sentences, precisely provide the
mat hemati cal definition of
limf(x) =L

X - a

in ternms of epsilons and deltas.

(b) Using conplete sentences and appropriate notation, provide the precise
mat hemati cal definitions for continuity of a function f(x) at a point
X = a.

(c) Using conplete sentences and appropriate notation, state the
I nt er nedi at e Val ue Theorem

(d) State the Mean Val ue Theorem of Differential Calculus. Use a conplete
sentence and appropriate notation.

13. (12 pts.) Using only the definition of limt at a point in terns
of epsilons and deltas, give a proof that

Lo X2-1

ims— =2

Hnt: This is really linear, really.

Silly 20 point Bonus Problem (a) Use the Mean Val ue Theoremto prove
that if x =2 1, then In(x) < x. (b) Show howto use the Mean Val ue Theorem
to estimate the value of (24)Y2. Does this allow you to obtain a better
estimate of 6Y2 than an application of MV.T. on the interval [4,6]??



