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READ ME FI RST: Show al | essential work very neatly. Use correct notation when presenting your conputations and argunents.
Wite using conplete sentences. Be careful. Remenber this: "=" denotes "equals" , "O" denotes "inplies" , and "<" denotes
"is equivalent to". Since the answer really consists of all the magic transformations, do not "box" your final results.

Conmuni cate. Show ne all the magic on the page.

1. (30 pt S. ) (a) Using a conplete sentence, state the first part of the Fundanmental Theorem of Cal cul us.

(b) Usi ng conpl ete sentences, state the second part of the Fundamental Theorem of Cal cul us.

(C) Conpute g'(x) when g(x) is defined by the follow ng equation.

g(x) = fOX B L sin? (x)

1 - t*?
g'(x) =
(d) Gve the definition of the function In(x) in terms of a definite integral and give its domain and range. Label
correctly.
(e) Wite the solution to the following initial value problemin terns of a definite integral taken with respect to the

variable t, so the differential denoting the variable of integration is dt. Then reveal an alternative identity of y by
eval uating the definite integral with respect to t.

dy _ In(x)

ax % with y(e) =5.

y(x) =
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2. (30 ptS) Here are five easy antiderivatives to eval uate.

(] -

(b) J 2x I n(x) dx =

(c) J 2siny(x) dx =

(d) J (2x +1) e* dx =

(e) J 4x4+4>;2+x+36 dx
xz+1
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3. (18 ptS) Suppose
e 5(-1)f(x - 2)F
rx) = _—
= Zkil \/?8k

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

(b) By using signa notation and termby-termdifferentiation as done in class, obtain a power series for f'(x). What is
the radius of convergence of the series for f'(x)?

frix) =

(C) By using signa notation and integrating as done in class, obtain an infinite series whose sumis the sane as the
nunerical value of the following definite integral. [W are working with the power series f of part (a).]

L“f(x) dx =

4. (12 pt S. ) Each of the followi ng power series functions is the Maclaurin series of sone well-known function.

In each case, (i) identify the function, and (ii) provide the interval in which the series actually converges to the
function.

(@ ¥ (D

(b) i ( _1) ky 2k +1

(0 Y X -
(6)  YLox-

(f) ﬁ: (_1)kx2k+1



NANE: MAC2312/ FI NAL EXAM Page 4 of 7

5. (18 pt S. ) (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 numerical values of the constants A, B, C etc.
3x2+5

X(x-2)(x2?+1)3

(b) If one were to integrate the rational function in part (a), one probably would encounter the integral below Find
this integral.

| rxmeye & -

( C) Obtain the nunmerical values of the literal constants A, B, and Cin the partial fraction deconposition bel ow
x-2 _ A _ Bx-+C
X(x2+1) X x2+1
6. (12 pt S. ) (a) Find rectangul ar coordinates of the point whose polar coordinates are given bel ow.

(r,0) = (-7,5mn/3)

(b) The followi ng point is given in rectangul ar coordinates. Express the point in polar coordinates with r = 0 and 0 <
0 < 2m

(x,y) = (-2y3,2)

(C) Identify the given curve after transformng its polar equation into one in rectangul ar coordinates.

drcos(B) - 2rsin(B) = 12

( d) Transformthe given rectangul ar equation into an equival ent one in polar coordinates and identify the curve
conpl etel y.

x>+ y?2 -10y =0
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7. ( 15 pt S. ) O assify each of the following series as absolutely convergent, conditionally convergent, or
divergent. Note that no proofs are required!! Consequently, be very careful.

(8 (DR T

(b) g(—l)k(r;j_l)

(0 3L

k=1

8. (15 pt S. ) Here are three convergent infinite series that should be easy to sumup at this stage. Obtain their
suns.

(a) Z 10 _

() Y103 -

9]

(¢c) kz;lo(ln.(S))kz
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9. (10 pt S. ) btain the 3 Tayl or polynomal of f(x) = cos(x) about x, = 1 2.

Ps(x) =

10. (10 pt S. ) Find the area under the curve

y =T

fromx = -1 tox =1. Hnt: "Tis not a sem-circle, folKks.

Area =

11. (10 pt S. ) (a) Eval uate the fol |l owing inproper integral.

r X dx =
1 X?%2+1

(b) Does part (a) of this problemhelp tell you anything about the followi ng series? Explain briefly.
0

k
2T

k=1

12. (10 ptS) (a) The sumof the alternating harmonic series is In(2). Use the error estimate from
alternating series test to determne a specific value of n = 1 so that the partial sums, approxi mates In(2) to 6 deci nmal
pl aces, where, of course,

_ n (-1)kt
Sh Zkﬂ Kk

(b) Use the Remai nder Estimation Theoremto obtain an upper bound on the error of the approxi mation
X2 x4
cos( x) :1_71'+71""

when 0 < x < 1.
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13. (10 pt S. ) Sketch the curve r = 4cos(28) in polar coordinates.
Do this as follows: (a) Carefully sketch the auxiliary curve, a rectangular graph, on the r, 6-coordinate system provided. (b)

Then translate this graph to the polar one.

(a) rn
>
(b) [ Think of polar coordinates overlaying the x,y axes bel ow.]
¥
X
(C) Wite down, but do not attenpt to evaluate a definite integral that
provides the nunerical value of the area of one of the rose petals above.
Area =
Sill Yy 10 pOl nt bonus: State the Mean-Value Theoremfor Integrals and use it to prove the second part of

the Fundamental Theorem of Cal culus. Say where your work is, for it won't fit here.



