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READ ME FI RST: Show all essential work very neatly. Use correct
not ati on when presenting your conputations and argunents. Wite
usi ng conpl ete sentences. Renenber this: "=" denotes "equal s" ,
"O" denotes "inplies" , and "<" denotes "is equivalent to".
Since the answer really consists of all the magical
transformations, do not "box" your final results. Conmmuni cate.

Show ne all the magic on the page, for | do not read m nds.

1. (10 pts.) (a) Wite the value of the followwng limt as a
definite integral.

L=1I1im

n -

(b) By evaluating the integral you obtained in part (a) above
usi ng the Fundanental Theorem of Cal culus, give the exact
numerical value of the limt, L

L =

2. (10 pts.) Eval uate each of the follow ng suns in closed
form

199

(@ Y3 -

200

(b) Y (4 -1) =

i=1
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3. (10 pts.) (a) State the Fundanental Theorem of Cal cul us.

(b) Wite the solution to the followng initial value problemin
terms of a definite integral with respect to the variable t, but
don't attenpt to evaluate the definite integral

y'(x) = eta™  y(m3) = 8.

y(x) =

4. (10 pts.) Reveal all the details of evaluating the given
i ntegral by conputing

n
l'im f(x,)Ax
n - o=
where the sumis assunmed to have originated froma regul ar
partition of the given interval of integration. Here, you are to
actually conmpute the Ri emann sumin closed formand then eval uate
the limt. Suppose that b > 0 below. Then

be2 dx = lim f(x,)Ax =
1

|
0 n - oo =
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5. (15 pts.) (a) Sketch very carefully the bounded region
bounded by the curves y =1 - x, y =Inx and x = e on the
coordi nate system provi ded. Label very carefully. (b) Wite
down a single integral, dx, that provides the nunerical val ue of
the area of the region. (c) Wite a sumof definite integrals,
dy, that yields the area of the region. Do not attenpt to

eval uate the definite integrals.

(a) y ¢

#x
(b) Area =
(c) Area =

6. (5 pts.) Suppose that g is defined on the interval [ 41 by
nmeans of the equation

g(x) = L _Coi(t) dt .

Determ ne the open intervals in (1 4mM) where g i s increasing or
decr easi ng.
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7. (10 pts.) Differentiate the follow ng functions:
[ Make sure you | abel your derivatives correctly.]

(a) g(x) = J: sec3(t) dt + tan(x), for x O(-12, 1 2).

(b)  f(x) ['” 1 dt. for x > 0.

8. (10 pts.) (a) Using only the second conparison property of
integrals, give both a | ower bound and an upper bound on the true
numeri cal value of the integral bel ow

| [t_dt.

1
What does this tell you about In(2)?

(b) Using appropriate properties of the definite integral and
suitable area formulas from geonetry, evaluate the foll ow ng
definite integral. [Roughly sketching a couple of sinple graphs
m ght help. First use linearity, though.]

Jox + (4-x?)V2dx =
-2
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9. (10 pts.)
(a) Find the average value of f(x) = sec? x) over the interval
[TV 4, 17 3].

fAVE -

(b) What nust the constants a and b be for the foll ow ng
equation to be valid when we use the substitution u = tan(x)??

JZZtanz(x)secz(x)dx = jbuzdu.

a

10. (10 pts.) Consider the definite integral below. (a) Wite
down the sum S,, used to approxi mate the value of the integral
below if Sinpson’s Rule is used with n = 4. Do not attenpt to
eval uate the sum Be very careful

J6X1’2dX

4

(b) The magnitude of error in using Sinpson's Rule to
approximate the definite integral of f(x) on an interval [a,b]
with n subintervals may be estimated using

_ 5
Es, | < M(b-a)°
180n*
provi ded the fourth derivative of f, f®*(x), is continuous on
< f

[a,b], and |[f®(x) | M, for each x in [a,Db].
Use this information to determ ne how big n nust be to
ensure that you will obtain an approxinmation to the true val ue of

the integral above that is accurate to 6 decinal places when
usi ng Sinpson’s Rul e.

Silly 10 Poi nt Bonus: Provide a conpl ete proof of the first
part of the Fundamental Theorem of Cal cul us as gi ven by Edwards
and Penney. Say where your work is, for it won't fit here.



