Part One

Instructions: For the following ten questions, please indicate the correct an-
swer by circling the appropriate response. In the case that there is more than
one correct answer, you are expected to identify all of them! No partial credit
is allowed for these and each is worth 2 points.

1. Compute the integral

1
/ (bx 4+ 7)e " dux.
0

(a) —13e71 412

(b) 13e7! +12

(¢) 13e+12

(d) 13e7t —12

(e) None of the above.

2. Consider the integral
dz

224 — 22’
What integration technique would give the anti-derivative in the most
direct manner?

a
b

) integration by parts
)
c¢) substitute x = 2cos 6
)

)

(
(

partial fractions

(
(d) substitute z = 2tanf

(e) substitute u = v4 — 22



3. The integral

/ e % sin?(e®) da
0

(a) converges by substitution.
(b) converges by comparison to e”*.
) converges by comparison to sin®(e®).
) diverges since .
lim e ®sin?(e®) dz = oo.

n—oo 0

(e) diverges because the integrand is not monotone decreasing.

4. Which of the following statements are true about the series

S~ (1"l

n=1
I Series is convergent.

IT Series is absolutely convergent.

IIT Series is conditionally convergent.

(a) T and IT only.

(b) II only.

(c) T only.

(d) II and IIT only.
)

(e) none of I, I1, or III are true.

5. The series
i (sin2) 3™
n=0 107
is
(a) A convergent p series.
(b) A divergent p series.
(¢) A convergent geometric series.
(d) A divergent geometric series.
)

(e) Neither a p-series nor a geometric series.



6. Consider a power series of the form

o0

Z Z‘*a

with radius of convergence R. If a # 0 and a # r, which of the following
are possible intervals of convergence?

(a) [-R, R)
(b) (R —aR+ a)
(c) (a—R/2,a+ R/2)
(d) (a—R,a+ R

)

(e) None of the above.

7. Consider the polar curve with equation » = tan §. The tangent line to the
curve at (1,7/4)

(a
(b

is vertical.

is horizontal.
(c) has slope 1.
(d) has slope 2.
e

f

has slope 3.
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None of the above.

(
(

8. The polar curve with equation r = cos(0) is a circle with radius 1/2. What
is the entire length of the graph of r = cos(f) with 0 < 0 < 277

(a
(b
(c
(d
(e

/4
/2

3

[N

™
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none of the above



9. Identify all of the separable differential equations from the following list.

(a) ¥ =yly—1)
(b) y=z+y
(c) ¥ =In(2¥)

(d) vy =2 +22+1
() v =35

10. The arclength of the graph (z, f(x)) for a function f where a <z < b is
given by the expression

(a) [ \/1+7 dz.
(b) [ /1 + [f(x)] dz.

(c) f L+ [f'(2)]*d

@ [ W dz.
() f \/7 dz.



Part Two

Instructions: please give complete and well writtne solutions to the next four
problems. Each is worth 20 points, regardless of the number of components in
each problem. Partial credit is available for solutions which are mostly correct
in the opinion of the graders. Neatness counts!

1. Set up integrals which will give the volumes V. You need not evaluate the
integral for full credit.

(a) Let R be the region bounded by the curves y = e”, the line z = 1,
the line x = 2, and the z-axis. Let V be the volume obtained by
rotating R about the y-axis.

(b) Let V be the volume whose base is a circle of radius 2. Parallel slices
of V taken perpendicular to the base are equilateral triangles.



2. Consider the function f(x) = 2~1/2.

(a) Give the 3rd degree Taylor approximating polynomial T3 to f(z) at
a=09.

(b) Give an upper bound for the error of the above approximating poly-
nomial on the interval [8, 10].



3. Consider a parametric curve given by
x =cos(t), y=sin(2t),0 <t < 2.

(a) Find all z- and y-intercepts of the curve.

(b) Which points on the curve have vertical tangent lines? Which points
have horizontal tangent lines?

(¢) Give a sketch of the curve.



4. Consider the series

fay =3 Yl

n=0

(a) What is the interval of convergence for f(z)?

(b) Find a power series expansion for f/(x). What is the radius of con-
vergence for this new series?

(c) Express the antiderivative

/xf(a:) dz

as a power series. What is the radius of convergence for this series?



