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St udent Nunber: Exam Nunber :

Read Me First: Show al |l essential work very neatly. Use
correct notation when presenting your conputations 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. Communicate. Show
me all the magi c on the page.

1. (30 pts.) Very basic derivatives .... Provide the first
derivative for each of the follow ng functions.

(a) f(x) = 109gs(x) fr(x) =

(b) f(x) = 50 f'(x) =

(c) f(x) = tan?i(x) f'(x) =

(d) f(x) = e frix) =

(e) f(x) = sin(x) f'(x) =

(f) f(x) = cos*0) f'(x) =

(9) f(x) = tan(x) frix) =

(h) f(x) = sec(x) f'(x) =

(i) f(x) = csc(x) f'(x) =

(1) f(x) = cot(x) frix) =

(k) f(x) = sin?(x) f'(x) =

() f(x) = In(x) frix) =

(m f(x) = sec(x) f'(x) =

(n) f(x) = x*= frix) =

(o) f(x) = cos(x) f'(x) =
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2. (30 pts.) Very basic antiderivatives .... Gve each of the
followi ng antiderivatives. Do not forget the arbitrary constant.
(a) [ cos(x) dx =

(b) [ x°° dx =

(c) J sin(x) dx =

(d) [ sec(x)-tan(x) dx =

(e) [ e* dx =
[ 1

(f) O — dx =
] 1+ x?
[ 1

(9) 0 dx =
J (1 _ X2)1/2

(h) [ x* dx =

(i) J csc?(x) dx =

1
dx =

(i)

—

|X|(X2_ 1)1/2

(k) [ csc(x)-cot(x) dx =

(1) [ sec?(x) dx =

(m J In(50) dx =

(n) [ 50* dx =

(o) [ O 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!!]

X% - 49
(a) lim — =
X - -7 7x + 49
4 - 9x* + 3x°
(b) 1lim =
X — +oo 2x5 - 11x + 11
si n(2710)
(c) lim — =
8 -0 t an( 91°0)
tan((1/4) + 0) - tan(1/4)
(d) 1lim =
B -0 0
(e) lim2-tan'i(x) =

X - o0
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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) = 5-xY% - sec(x) + 30-sin?x) + tan(x* - 8 e'"M"Y
fr(x) =
3x%2 - 4
(b) y = sec(x® e
dy
dx B

tan(@) - 4-e5"®

(c) 9(06) =
92
dg(6)
de
(d) h(t) = log,(3t) - 4° + (10-t%2 + I n(23) - x

h'(t) =
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5. (25 pts.) More ignomnious integrals .... Evaluate each of
the follow ng antiderivatives or indefinite integrals.
(a) | 9
0 6x°> - —— - 5-cos(5x) dx =
| X
(b) | 52 20 x
[] e +3 - + dx =
| x2 + 1 x2 + 1
(c)

é 4-cos3(20) -sin(20) do =

(d) |
JD(th +6)-(t2 +t) dt =

(e)

0 cos3(x) dx =
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6. (10 pts.) Let f(x) = x* - x*. 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.

L 4

X
7. (10 pts.) Achild 5 ft. tall is walking at a rate of 4
ft./sec. toward a streetlight 20 feet high

(a) At what rate is his shadow | ength changi ng?

(b) How fast is the tip of his shadow novi ng??
[Hnts: (1) Draw a picture. (2) Look for simlar triangles.]
8. (5 pts.) G ve an equation for the line tangent to the graph
of f(x) = sin(3x) at x = -1/ 12.
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9. (10 pts.) Consi der the equation x® + 4x - 1 = 0. diting
appropriate theorens, prove that this equation has exactly one
solution on the real line. [H nts: You nust show there is at
| east one solution. You nust also show there is no nore than
one. Separate argunents are needed. Study f(x0 = x® + 4x - 1.]

10. (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.

32 + sin(Trt)
(a) [im =
t - t

(b)

e3x + e—3x - 2
lim =
X - 0 2 - 2cos(3x)

11. (10 pts.) A rectangular area of 100 square ft. is to be
fenced off. Two opposite sides will use fencing costing $1 per
foot, and the remaining two sides require fencing costing $2 per
foot. Find the dinmensions of the rectangle that requires the

| east cost. [You nust provide a sufficiently conplete argunent
to convince skeptics that your relative extremumis absolute!!]
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12. (5 pts.) Solve the following initial value problem
y'(x) = 4-sec(x) and y(1w3) = 8.

13. (5 pts.) Using inplicit differentiation, conpute d?/dx?
when x* + y? = 1.

14. (5 pts.) Use logarithmc differentiation to find dy/dx when
y - (5tan(x))/(30In(27cos(x))).

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

[im(10x - 5) = 15.
X - 2



