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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. Renenber this: "=" denotes "equals" , "O"
denotes "inplies" , and "<" denotes "is equivalent to". Do not

"box" your answers. Communicate. Show ne all the magic on the page.
Eschew obf uscati on.

1. (25 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.

(a) f(x) = 4x® - 7x 12 + 8cos(x)

f/(x) =

(b) g(x) = (4x* - 8x?)sin(x)

9'(x) =

_ sec(t)
(c) h(t) = =20

hi(t) =

(d) y =tan(csc(20+1))

dy

'do

(e) L(z) =cot(4z8 -+ 4sec(7T[[) - 4sec(§)

dL _
ai( Z) -
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2. (10 pts.) (a) Using conplete sentences and appropriate notation,
provi de the precise mathematical definition of continuity of a
function f(x) at a point x = a.

(b) Is there a nonzero real nunber k, that will nmake the function
f(x) defined below continuous at x = 0 ? Either find the value for k
and using the definition, prove that it makes f continuous at x = 0O,
or explain why there cannot be such a nunber k. Suppose

~DOtan(kx)/x , x <0
) = s i2kz . x20

3. (10 pts.) (a) Using conplete sentences and appropriate notati on,
state the Internediate Val ue Theorem

(b) Use the Internedi ate Value Theoremto prove the equation
x*+x-1=0
has at | east one real solution in the interval [-1, 1].

4. (5 pts.) Reveal all the details in showi ng how to use the
squeezing theoremto obtain the following limt:

: : 1y _

Lth3|n(Y)

[ Warni ng: A nunerical value wi thout an explanation is worth not hi ng.]

Expl anati on:
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5. (5 pts.) Conmput e f"(x) when
f(x) =sin(x?).

6. (5 pts.) Find an equation for the tangent line to the graph of
y = xcos(3x)
when x = 1T

7. (10 pts.) (a) Find fornulas for Ay and the differential dy when
y = x?2 - 2x + 1. Label your expressions correctly.

(b) l/%lse an appropriate local linear approximtion fornmula to estimate
(65) Y-
8. (5 pts.) The side of the square is neasured to be 10 ft, with a

possible error of +0.1 ft. Using differentials estimte the percent
error in the cal cul ated area.
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9. (10 pts.) (a) Usi ng conpl ete sentences and appropriate notation,
provi de the precise mathematical definition for the derivative, f'(x),
of a function f(x).

(b) Using only the definition of the derivative as a limt, show all
steps of the conputation of f'(x) when f(x) = 4x? + 3.

fr(x) =

10. (5 pts.) Pretend f is a nmagical function that has the property
that at x = 2 the tangent line f is actually defined by the equation
y = -4(x - 1) + 3. Obtain

(a) f'(2) = (b) f(2) =

11. (10 pts.) A softball dianond is a square whose sides are 60 feet

| ong. Suppose a player running fromfirst to second base has a speed
of 25 feet/second at the instant when she is 10 feet from second base.
At what rate is the player’s distance from home plate changi ng at that
i nstant ?

Silly 10 point Bonus Problem Suppose that x is nmeasured in degrees.
Wth this hypothesis, conpute sin'(x) and cos’'(x). Say where your
work is, for it won't fit here.



