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Part I: Fill in the blanks.

1. (15%) Determine whether the statement is True or False.

(a) The statement “Suppose ¢ = 1 and let § > 0 be given. Choose z =
max{3,4 — £}. Then 0 < lz —4| < § and |2 — 2| > €.” can show that
lim « # 2.

4

(a) If lim f(z) = f(a), then f'(a) exists.

xr—a

!
(a-)v/o x_ldmzan.

(a) There is a power series whose interval of convergence is [0, oc).

1 1
(e) If f is continuous on {0, 1} , then / f@)de = / f(1—z)dx
0 0

2. (5%) Find the vertical and horizontal asymptotes of the graph of

2z

f) = V322~ 1

Ans:
Vertical asymptotes

Horizontal asymptotes

3. (10%) Evaluate the limit by first recognizing the sumn as a Riemann sum for a func-
tion defined on {0, 1]:

1 1
lim + +ot =
n—oe \ W/n{n+1)  /n(n+ 2) n(n + n))
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g(x)

4. (5%) g(x) = /Ocosz(lwl-sin(t?))dt and f(x) =/ \/%ﬁdt. Find f' (g)

0

Ans:

5 (5%) Forn=0.1,2,..., that is, n is a nonnegative integer,

atsini ifw#0
fnlw) = {0 if = = 0.

Find all n so that f,(z) is differentiable at z = 0.

Ans:
o] —1)* In
6. (5%) Find the sum of the series ; (63”‘%:)7

Ans:

Part II: Calculations and/or Proofs (show all work).

1. (10%) Prove that lim /T = \/a if @ > 0 using the §, ¢ definition of limit.



sin 2%

/2
2. (10%) Evaluate the integral f ————da.
o 2-4cosz

3. (10%) Find the volume common to two spheres, each with radius r, if the center of
each sphere lies on the surface of the other sphere.



4. (10%) Find the radius of convergence and interval of convergence of the series
oG

(—3)”37”
HZ vn+1

=0

5. (15%)

(a) Find the Maclaurin series of the function f(z) = e using the definition and
its radius of convergence.
(h) Prove that €® is equal to the sum of its Maclaurin series.

(c¢) Evaluate fol e~ dzx correct to within an error of 0.01.
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