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Read Me First: Show al | essential work very neatly. Use
correct notation when presenting your conmputations and argunents.
Wite using conplete sentences. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi val ent to". Do not "box" your answers. Comunicate. Show

me all the magic on the page.

1. (10 pts.) Pretend y is a function of x. Using inplicit
differentiation, conpute dy/dx and d?/dx? when y? - x? = 25.
Label your expressions correctly or else.

2. (10 pts.) Conpute the first derivative of each of the
foll owi ng functions.

(a) f(x) = sec’(x) frix) =
(b) f(x) = cos™(x) frix) =
(c) f(x) = cot™}(x) frix) =
(d) f(x) = sin(x) fr(x) =

(e) f(x) = tan?i(x) f'(x)
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3. (16 pts.) Fill in the blanks of the follow ng analysis with
t he correct term nol ogy.

Let f(x) = 8x® - x* Then f'(x) = -4x® + 24x?> = -4x%*(x - 6).
Consequently, x = 0 and x = 6 are poi nts of
f. Since f'(x) <0 for 6 <x, f is on the

set (6,o). Also, because f'(x) >0 when 0 < x <6 or x <0,

and f is continuous, f is on the interval

(-0, 6). Using the first derivative test, it follows that f

has a(n) at x = 6, and

at x = 0.

Since f"(x) = -12x®> + 48x = -12x-(x - 4), we have f"(0) = 0,
f"(4) =0, f"(x) >0 when 0 < x <4, and f"(x) < 0 when x > 4 or

X < 0. Thus, f is on the interval
(0,4), f is on the set (-« ,0) O (4, ),
and f has at x = 0 and x = 4.

4. (4 pts.) Find the function f(x) that satisfies the foll ow ng
two equations: f'(x) = 4sec?(x) + (4/m for every real nunber x
in (-w2,wW2), and f(1W4) = 16.
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5. (10 pts.) (a) Find all the critical points of the function
f(x) = 3(x% - 10x)Ys3, (b) Apply the second derivative test at
each critical point, c, where f'(c) = 0, and draw an appropriate
concl usi on.

6. (10 pts.) Evaluate each of the follow ng anti-derivatives.

(a)

[ 1 12
0 8x’ - - + 20-cos(10x) dx =
| X X3
(b)
x* - 14x3 + 14 1
e +e* - + dx =

| X2 1 + x?
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9. (20 pts.) Limts to lanment. Evaluate each of the follow ng
limts. If alimt fails to exist, say how as specifically as
possi ble. For some of these, L' Hopital’s Rule may prove useful.

(a)

lim 2X*2 -1 _

X — o0 Bx?2 + 3x

(b)

lim SIn(5x)

X » 0 tan(3x)

(c)
lim 4X—2T[:
X - 1 2 tan(2x)
(d)

X -0 X /X + 8

(e) Suppose that A > 0 is a real nunber. Then

lim ((x2 + AX)Y2 - x) =
X —» 00
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11. (10 pts.) Very carefully sketch the follow ng function. Use
all the data provided and | abel very carefully.

f(x) is continuous on R and satisfies the foll ow ng:

(1) f(0) =1,
(2) x #0 0O f'(x) <0
(3) [imf'(x) = -0 and [imf'(x) = -0
X - O X —» 0
(4 x <0 O f"(x) <Oand x >0 0O f"(x) >0
(5) f(x) —> 2 as x —> -, and f(x) —> 0 as x —> oo,

y A

A\ 4

12. (10 pts.)
Determ ne where the function f(x) = x* - 6x? is concave up,
concave down, and |ocate any inflection points it may have.

Silly Ten Point Bonus: Suppose the generic cubic function

f(x) = ax® + bx? + cx + d with a # 0 has exactly two distinct

real critical points. Mist this varmnt have an inflection point
exactly m dway between these critical points? Proof??

[Details!! Wrk on the back of Page 4. You do not have room
here. ]



