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St udent Nunber : Exam Nunber :

Read Me First: Show al | essential work very neatly. Use
correct notation when presenting your computations and argunents.
Wite using conplete sentences. Since the answer really consists
of all the magic transformations and incantations, do not "box"
your final results.

Gerivative Tor sach of the follow ng functions . o e st
(a) f(x) = cos*(x) f'(x) =
(b) f(x) = x5 fr(x) =
(c) f(x) = sec(x) f'(x) =
(d) f(x) = In(53) fr(x) =
(e) f(x) = sini(x) fr(x) =
(f) f(x) = cos(x) f'(x) =
(g) f(x) = tan*(x) f'(x) =
(h)y f(x) = cot(x) f'(x) =
(i) f(x) = csc(x) f'(x) =
(j) f(x) = sec’(x) f'(x) =
(k) f(x) = sin(x) fr(x) =
(1) f(x) = 32* fr(x) =
(m  f(x) = tan(x) f'(x) =
(n) f(x) = e fr(x) =

(o) f(x) = logs(x) frix) =
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2. (30 pts.) Very basic antiderivatives .... Gve each of the
followi ng antiderivatives. Do not forget the arbitrary constant.
(a) [ sin(x) dx =
(b) [ x® dx =
(c) [ e dx =
(d) | esc(x) -cot(x) dx =
(e) [ cos(x) dx =
[ 1
(f) O dx =
| 1+ x?

(9) J sec(x) -tan(x) dx
(h) J x-1 dx =

(i) % ot dx =

(1 . X2)l/2
1
(i) % dx =
J |X|(X2 _ 1)1/2
(k) [ csci(x) dx =
(1) [ sec?(x) dx =
(m [ In(53) dx =
(n) [ 5% dx =
(o) [ 0 dx =
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3. (20 pts.) Sone basic limts .... For each of the follow ng,
find the limt if it exists. |If the limt does not exist, say
so. Be as precise as possible in doing this. [Warning: At |east
one of these involves the definition of the derivative!!]

X2 - 49
(a) lim — =
X - 5 7x - 49
4 + 3x* - 9x?
(b) Iim =
X — -00 8x°% - 11x + 11
t an( 61°0)
(c) lim — =
8 -0 si n(3m*0)
tan((mw4) + 6) - 1
(d) Iim =
B -0 0
(e) lim2-cot*(x) =

X - -0
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4. (20 pts.) More devious derivatives to do ...
Conpute the first derivative of each of the fol | owi ng functions.
Do not sinplify the al gebra.

(a) f(x) = 10-xY5 - tan'}(x) + 30-cos(1W4) + sec(x?) - 84
f'(x) =
t an( x3)
(b) y = (3x*-2)-e
dy _
dx B

cos(0) - 4-e«(®

(c) 9(06) =
94
dg(®)
de
(d) h(t) = logg(4t) - 352 + (52-t%2 + | n(52) -x

h'(t) =
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5. (25 pts.) More ignomnious integrals .... Evaluate each of
the follow ng antiderivatives or indefinite integrals.
(a) | 7
08x” - —— - 5-cos(5x) dx =
| X
(b) | 52 20x
[] e3 +3 - + dx =
| X2 + 4 X2 + 4
(c)

Jé 6-tan®(0) -sec?(0) dO =

(d) |
(8t + 4) -(t2 +t + 1) dt =

(e)

[0 cos®(x) dx =



MAC2311/ Fi nal Exam Page 6 of 8

6. (10 pts.) Let f(x) = 4x3® - 3x* Provide a conplete analysis
of this function on the back of Page 5. Then, below, plot the
zero(s), the critical point(s), and the inflection point(s) of f.
Finally, connect the dots and display the behavior of f at zco.
Label very carefully.

y A
X
7. (10 pts.) A 10 foot | adder is |eaning against a wall.
f the bottomof the |adder is pulled along the ground away from

I

the wall at a constant rate of 1 feet per second, how fast wll
the top of the | adder be noving down the wall when it is 3 feet
above the ground??

(5 pts.) G ve an equation for the line tangent to the graph
f f(x) = tan(6x) at x = -710 24.
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9. (5 pts.) Sketch the graph of y = cot *(x) below. Label
very carefully.

10. (10 Ets.) ot ai n the maxi num and m ni num val ues attai ned by
f(x) = x* + (16/x) on the closed interval [1,3].

11. (10 pts.) Provide a conplete evaluation each of the
following limts. |In particular, point out any use of
L'’ Hopital’s Rule, and when squeezing, give a conplete argunent.

32x® + sin(mx)
(a) [im =
X - o cos(mx) - x3

(b)

ex + eX* - 2
lim =
X - 0 4 - 4cos(2x)
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12. (5 pts.) Find a fornmula for the function g(x) which
satisfies the following: g'(x) = e (1 + e*) and g(0) = 8m

13. (5 pts.) Use logarithmc differentiation to find dy/dx when

y - 5sin(x)si nln(tan(x)).

Note: This is ill-formed. Wat was intended is obvious. Fix
the function. Then differenti ate.

14. (10 pts.) A cattle ranch currently allows 20 steers per acre
of grazing land. As a consequence, on average its steers weigh
2000 pounds at market. Crude estimates by the Agriculture
Departnent indicate that the average market weight per steer wll
be reduced by 50 pound for each additional steer added per acre
of grazing land. How many steers per acre should be allowed in
order for the ranch to get the | argest possible total market

wei ght for its cattle.

15. (5 pts.) G ve a conplete € - & proof that

[im(20x - 5) = -45.
X - -2

Pl ace your work on the back of Page 7 of 8.

20 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 the same signs if 0 < | h | < 3  Wat does

this inply about the signs of f'(x) for values of x near c???
And what does this inply about |ocal extrema. Details, please.
Al'l the magi c should be reveal ed. Say where, here:



