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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. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equi val ent to". Since the answer really consists of all the

magi cal transformations, do not "box" your final results. Show ne
all the magic on the page, for I do not read m nds.

1. (5 pts.) State the Fundanental Theorem of Cal cul us.

2. (5 pts.) Conpl ete the equation to wite the foll ow ng sum
usi ng signma notation:

3. (10 pts.) Eval uate each of the follow ng suns in closed
form

(@) Y (i2+1) -

i =1

CEIEE
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4. (5 pts.) Using appropriate properties of the definite integral
and suitable area formulas fromgeonetry, evaluate the follow ng
definite integral. [Roughly sketching a couple of sinple graphs
m ght help. First use linearity, though.]

% X - (4 - x3)Y2 dx =

2

5. (5 pts.)
Find the average value of f(x) = sec? x) over the interval
[-T7 4, 1W4].

fAVE -

6. (5 pts.) Express the solution to the followng initial
val ue problem by using a definite integral with respect to the
variable t,

dy

— = sec3(x) , y(l) =m
dx

To do this, fill in the right side of the equation bel ow
correctly. Do not attenpt to evaluate the definite integral

y(x) =

7. (5 pts.) G ve an exanpl e of a bounded function defined on
the closed interval [-1,1] that is not Ri emann integrable.
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8. (10 pts.) Assune that [x;.,,X;] denotes the ith subinterva
of a partition of the interval [0,1] into n subintervals, al
with the same length Ax = 1/n.

(a) Wite the value of the followwng limt as a definite
i ntegral .

(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

9. (10 pts.) Reveal all the details of evaluating the given
i ntegral by conputing

n
lim) f(x;)Ax,
n-e j=1
where the sumis assuned to have originated froma regul ar
partition of the given interval of integration. Here, you are to
actually conmpute the Riemann sumin a closed formand then
evaluate the limt. Reveal all the magical details.

Jz 2x dx = lim) f(x;)Ax =
- {77

0 n
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10. (5 pts.) Using only the second conparison property of
integrals, give both a | ower and an upper bound on the true
numeri cal value of the integral bel ow
2
= [0 sin?(x) dx
W3

11. (5 pts.) A classmate showed you his solution to a certain
i ntegration problemwhere he made the substitution u = sin(x) so
that du = cos(x)dx. Wat he did appears bel ow.

w2 .o (™2 aq = ¢ Liay w2 ¢ lains w2 _ 1
JO si n?(x) cos(x) dx JO u2du (.gu ) |o (.3S|n (x)) |o =
Briefly explain to himwhy he will not get full credit for his

work if he submits it to his friendly Math Professor. Be
speci fic.

12. (10 pts.) (a) Locate the critical points of the function g
defined on the interval [-1, 1 by neans of the equation

g(x) = Joxtzcos(t) dt .

[ Note: The critical points are actually in the open interval
(-mm.]

(b) Determne the open intervals in (-1, mM where g is
i ncreasi ng or decreasing.
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13. (15 pts.)
[ Make sure you | abel

(a)

L

dt

Differentiate the foll ow ng functions:
your derivatives correctly.]

si n(x) 1
(b)  f(x) _L e Ot
(¢) h(x) = Ji‘””) cos(t) dt
14. (5 pts.) Evaluate the follow ng definite integral

JZ x2 -1 | dx =
0

Silly 10 Poi nt Bonus:
following limt.
part of the F.T.of C.]

|im£JX sec(t) gt -

x o0 X]x TE+t?

Reveal

al |

the magic in evaluating the

[This is easy if you grok the proof of the hard



