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STUDENT NUMBER: EXAM NUMBER

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. Since the answer really consists of
all the magic transformations and incantations, do not "box" your
final results. Show ne all the magic on the page.

1. (a)(10 pts.) Find both the Maclaurin polynom al, Py;(x), and
t he Lagrange formof the remainder term Ry(x), for the function
f(x) = cos(x). Then wite cos(x) in terms of Py(x) and Ry(x).

P3( x)

Rs( x)

cos(x)

(b) (5 pts.) Provide a reasonable estinmate of how many deci ma
pl aces accuracy your conputation would provide if you used P;(Xx)
to approxi mate cos(x) when [x| < 1/10.

2. (10 pts.) (a) Using literal constants A, B, C etc., wite
the formof the partial fraction deconposition for the proper
fraction below. Do not attenpt to obtain the actual nunerical
val ues of the constants A, B, C, etc.

X2+25 _
x3(x-2) (x?+1)

(b) Now obtain the indefinite integral of the rational function
of part (a) in terns of the constants A, B, C, etc. using the
partial fraction deconposition. Do not attenpt to obtain the
nuneri cal values of the constants.

X2+25
d =
| e oy
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3. (15 pts.) Suppose t hat

_v 1 (x-2)n

f(x) = _—

(x) ;n5n

(a) (5 pts.) Find the radius of convergence and the interval of
convergence of the power series function f.

(b) (5 pts.) By using signma notation and doing termM se
differentiation, obtain a power series for f'(x). Wat is the
radi us of convergence of the series for f'(x)?

fr(x) =

(c) (5 pts.) Obtain an infinite series whose sumis the sanme as
the nunerical value of the followng definite integral. [W are
working with the function f of part (a) of this problem
Integrate termM se. Use signa notation.]

L“f(x)dx -

4. (10 pts.) (a) Find the rational nunber represented by the
follow ng repeating deci nal.

0. 366366366. . . =

(b) Find all values of x for which the given geonetric series
converges, and then express the closed formsumof the series as
a function of x.

SNCELIE
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5. (25 pts.) Find each of the follow ng antiderivatives.

X3 + 4x _
() [So—T dx -

(b) J (1 -x2)¥2dx =

(c) J2x cos(x) dx =

(d) J I n(x2 = 1) 2x dx =

4 _
(@ |y -
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6. (25 pts.) (a) (7 pts.) State the Fundanmental Theorem of
Cal cul us.

(b) (6 pts.) Conpute g'(x) when g(x) is defined by the follow ng
equati on.

g(x) = J: sec3(t) dt + tan(x)

g'(x) =

(c) (6 pts.) Wite the solution to the following initial val ue
problemin terns of a definite integral with respect to the
variable t, but don’t attenpt to evaluate the definite integral

y'(x) = ea™  y(1w3) = 8.

y(x) =

(d) (6 pts.) Suppose that f(1/2) = 0 and
2
T + 4x2

What function f(x) satisfies these two equations?? [ldentify f as
conpletely as possible. f can be witten in terns of an old
friend.]

fr(x) =

F(x) =
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7. (25 pts.) ot ai n the exact nunerical value of each of the
following if possible. If alimt doesn’t exist or an inproper
integral or an infinite series fails to converge, say so as
precisely as possible. [Warning: If you eval uate inproper
integrals inproperly, you will |ose nost of the points possible
on the problempart. Pay attention to details.]

R kU
a [im= cos %‘(_)D=
( ) n-o nkZ; n|:|

(b) r’l_odx=

> 50 _
(c) LX2+XdX_

(d) ii -

< n? +n

N

o 50 _
(e) }1x2-+1 dx =



NAME:
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8. (10 pts.)

Using sigma notation, wite the Maclaurin series

of each of the follow ng functions, and give the interval | where
the series converges to the function.

si n(x)

eX

tan(x)

cos(x)

| n(1+x)

9. (15 pts.)

(a) Sketch the region enclosed by the curves

y = cos(x) and y = 0 between x = -1 2 and x = 1w 2. Label
(b) If the region is revolved around the x-axis, a

careful ly.

solid is forned.

Usi ng the nmet hod of disks and washers, wite

down a single definite integral with respect to the variable x
whi ch woul d be used to conpute the volunme of the solid. Don't
attenpt to evaluate the integral. (c) Using the nethod of
cylindrical
to the variable y that would be used to conpute the sane vol une
of the solid of part(b). Don't attenpt to evaluate the integral

(a)

shel | s,

wite down the definite integral with respect

(b)
V =
>
X
(c)
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10. (10 pts) Qotain the arc length along the curve defined by
the equation y = (4 - x)Y2 fromx = (2)Y?2 to x = (3)V2

11. (15 pts.) Cassify each of the follow ng series as
absol utely convergent, conditionally convergent, or divergent.

(a) i(‘f_)”
n=1 n

() y (W

(0 YO



MAC2312/ FI NAL EXAM
NANE: Page 8 of 9

12. (10 pts.) Suppose that n > 2 is a
in detail howto derive the following r

e
J cos"(x) dx = cos“ﬂ(xgsin(x) + naljvcos”z(x) dx

[A parting trig-or-treat?? Thank Pyt hagoras.]

positive integer. Show
duction fornul a:
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(15 pts.) Sketch the r = 2-sin(26) in polar coordinates, and then
conpute the area of the region enclosed by one | oop of the curve.
Do this as follows: (a) Carefully sketch the auxiliary curve, a
rectangul ar graph, on the coordinate system provided. (b) Then
translate this graph to the polar one. Finally, (c) setup the
required polar integral and evaluate it.

N

(a) r

(b) [Think of polar coordinates overlaying the x,y axes bel ow. ]
¥

(c)

Area =

Silly 20 point bonus: In Problem 3(c) on Page 2 above you
obtained an infinite series whose sumis exactly equal to a
definite integral. Now obtain the exact value of that infinite
series in terns of your friendly natural log function. [Wrk on
t he back of page 1, which faces page 2 where the varmnts are.
Hnt: It helps to figure out who f(x) really is.]



