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St udent Nunber: Exam Nunber :

Read Me First: Show all essential work very neatly. Use correct
not ati on when presenting your conputations and argunents. Wite using
conpl ete sentences. Renenber this: "=" denotes "equals" , "[O" denotes
"inplies" , and "<" denotes "is equivalent to". Do not "box" your

answers. Communi cate. Show ne all the magic on the page. Eschew
obf uscati on.

1. (72 pts.) Ootain the exact nunerical value of each of the following if
possible. [If, by chance, a limt fails to exist or an inproper integral or
an infinite series fails to converge, say so. Watch your step. Sone
definite integrals have teeth.

9 points/part.
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1. ot ai n the exact nunerical value of each of the followng if
possi bl e. ..
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2.

(a)

(b)

(c)

(d)

(e)

(f)

(36 pts.) Here are six easy antiderivatives to eval uate.

|

Jln(x+1) dx

si n?(x)

cos(x)

dx =

x2-1

J 2xe dx =
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3. (18 pts.) Suppose that

f(x) = -~ (-1)"(x - 1"
(x) X; 7
(a) Find the radius of convergence and the interval of convergence of the
power series function f.

(b) By using sigma notation and doing termn se differentiation, obtain a
power series for f'(x). Wat is the radius of convergence of the series
for f'(x)?

frix) =
(c) Obtain an infinite series whose sumis the same as the nunerical val ue
of the following definite integral. [W are working with the function f of
part (a) of this problem Integrate termM se. Use signa notation.]
sz(x)dx=
1

4. (18 pts.) (a) Using literal constants A, B, C etc., wite the form
of 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. Do not attenpt to integrate the rational function.

x2+81
Ax(x+1)?(x2%+1)?

(b) If one were to integrate the rational function in part (a), at sone
poi nt one would have to deal wth the indefinite integral below Reveal
in detail, howto evaluate this integral

| gy O -
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5. (12 pts.) Each of the follow ng power series functions is the

Macl aurin series of some well-known function. In each case, (i) identify
the function, and (ii) provide the interval in which the series actually
converges to the function.
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6. (24 pts.)

(a) (18 pts.) Find both the 2" Tayl or pol ynomial at

a = 8, P,(x), and the Lagrange formof the remai nder term R,(x), for the
function f(x) = (1 + x)¥2.  Then wite (1 + x)Y2 in terns of P,(x) and
Ry(X) .

P,( X)

R.( X)

(1+X)l/2 —

(b) (6 pts.) Using part (a), provide a reasonable estimte of how many
deci mal pl aces accuracy your conmputation would provide if you used P,(x) to
approximate (1 + x)¥Y?2 with | x - 8 | < 0.1.
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7. (20 pts.) (a) State the Fundanental Theorem of Cal cul us.

(b) Conpute g'(x) when g(x) is defined by the foll ow ng equati on.
g(x) = JOX sin3(t) dt + x3

g'(x) =

(c) Wite the solution to the following initial value problemin terns of
a definite integral with respect to the variable t, but don't attenpt to
eval uate the definite integral

y'(x) = e'™, y(0) = 13

y(x) =

(d) Suppose that f(0) = 1 and

8x?

f/(x) e

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

f(x) =

Silly 20 point bonus: Show how to obtain a rational nunber that
approxi mates tan!(2) to 6 decimal places, with proof the process works.
Were' s your work??



