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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 magi c on the page.

1. (10 pts.) (a) Using inplicit differentiation, conmpute dy/dx
and d?y/dx? when sin(y) = xy. Label your expressions correctly
or el se.

2. (5 pts.) Use a linear approximation L(x) to an appropriate
function f(x), with an appropriate value of a, to estimate the
val ue of 65?3,

3. (5 pts.) Wite dy in terns of x and dx when
y = sin(2x)cos(3x).

dy =
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4. (4 pts.) State the Mean Val ue Theoremof Differenti al
Cal culus. Use a conplete sentence and appropriate notation.

5. (16 pts.) Fill in the blanks of the follow ng analysis with
t he correct term nol ogy.

Let f(x) = 4x® - x* Then f'(x) = -4x® + 12x? = -4x%*(x - 3).

Since f'(x) >0 when 0 < x <3 or x <0, and f is continuous

IS on the interval (-, 3). Al so,
because f'(x) < 0 for 3 <x, f is on the
set (3,). Qoviously, x =0 and x = 3 are

f

points of f since f'(0) =0 and f'(3) = 0. By using the
first derivative test, it follows easily that f has

at x = 0, and

at x = 3.

Since f"(x) = -12x®> + 24x = -12x(x - 2), we have f"(0) = 0,

f"(2) =0, f"(x) >0 when 0 < x <2, and f"(x) < 0 when x > 2 or

Xx < 0. Thus, f is on the se
(-0 ,0) O(2,0, f is on the
interval (0,2), and f has at x

and x = 2.

t

0
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6. (10 pts.) (a) Find all the critical points of the function
f(x) = 3-(x2 - 2x)V3, (b) Apply the second derivative test at
each critical point, c, where f'(c) = 0, and draw an appropriate
concl usi on.

7. (5 pts.) Suppose f(x) = x¥? on the interval [100,101]. Show
that there is a nunber ¢ in (100, 101) such that

101Y2 = 10 + (1/2)c Y2
by using the Mean Val ue Theorem [Take care to tell ne about the

hypot heses that nust be satisfied before you assert the
conclusion is true for the function at hand.]

8. (5 pts.) Find the function f(x) that satisfies the follow ng
two equations: f'(x) = 2-sec?(x) + (4/m for every real nunber x
in (-2,mW2), and f(1W4) = 8.
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9. (10 pts.) Eval uate each of the followng limts. [If alimt
fails to exist, say how as specifically as possible.
(a) lim ((x% + 18x)Y2 - x) =
X — o
exp(x3) - 1
(b) Iim =
X -0 x - sin(x)

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

T 12
[0 7x® - - + 5-cos(10x) dx =
| X X3

(b)

2x* - 3x®* + 5
] e2x + e—2x _ dx =
| 7x?




TEST3/ MAC2311 Page 5 of 5

11. (10 pts.) Sketch the graph of f(x) = 2x* - x* At the very
| east you should determne the critical points of f and intervals
where f is increasing or decreasing to do this. [If you run out
of room here in doing your analysis, work on the back of Page 4.]

y A

A\

12. (10 Ets.) Determ ne the open intervals where the funnction
f(x) = x3x - 1)* is concave up and concave down. Then |ocate
any inflection points. [Note: Do not attenpt to graph this
varm nt. Communi cate your results using conplete sentences. ]

Silly Ten Point Bonus: Pretend that f is differentiable in an
open interval | that contains the nunber ¢ with f'(c) = 0.

Suppose that f"(c) < 0. By unraveling the definition of f"(c) in
terns of epsilons and deltas, show that there is a & > 0 such
that f'(c + h) and h have di ff er ent signs if 0 < | h | <35 \Wat
does this inply about the signs of f'(x) near c. [Details!! Wrk
on the back of Page 3. You do not have room here.]



