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1. Consider the function y = f(z) = |3 — z|.

(a) (2marks) Compute the average value of f on the interval [0, 5).

(b) (3 marks) Make a sketch of the graph of F(z) = / f(¢)dt.
0
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2. (a) (3marks) If f(z) = e—, find the area under the graph of f on the interval

T
4<z<9; \/_
(b) (2 marks) If g(t) = ', compute %/ g(t) dt;
-1

E
(c) (3marks) If g(t) = e+, compute % / g(t) dt.
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3. For each of the following series, prove it diverges or prove it converges and give the sum.
You may proceed by analyzing partial sums or by applying any relevant series tests. For full
credit, you must evaluate any limits involved carefully and completely.

@ (amanke) 3 i () - (755}

n=1

(b) (2marks) > e™(-1)"

(©) (2marks) 3 {4" (24 sinn) — 24—”}

+ sinn
n=1
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4. (a) (10 marks) Starting with the substitution u = z/2, compute / ol

=5 for0<z<1
(b) (5 marks) Consider the curve f(z) =
% forl<z<oo

Let R be the region bounded by z =0, y =0, and f. Find the area of R.

z? + z1/?
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5. Let R be the region in the first quadrant bounded by z =0, y = 7/3, and y = arctan z. Let
C be the segment of y = arctan z bounding R.

(a) For each of the geometric quantities below, set up (but do not evaluate) an integral
which would compute the requested value.

i. (2marks) The volume obtained by rotating R about the y-axis.
ii. (2marks) The volume obtained by rotating R about the line y = /3.
ili. (2 marks) The surface area obtained by rotating C about the y-axis.

iv. (2marks) The surface area obtained by rotating C about the line y = 7/3.

(b) (12marks) Compute two of the quantities above (You choose which two).
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6. (16 marks) Determine the convergence or divergence of each series below using the Alter-
nating Series, Integral, Ratio, or Comparison Tests. For full credit, you must verify/show
that the test you use on a given series is applicable.

oo} o0

(a) Zne'" (b) Z% (c) ZHg# (d) Ze_"n!

n=0 n=2 n=1 n=1
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7. Consider the parametric curve C described by { z: t 1 _37;2 (—v3 <t <V3).

(a) (4marks) Find the locations (coordinates) of all vertical and horizontal tangent lines

to C on —/3 <t < /3.
(b) (2marks) Verify that the curve C does not have a unique tangent line at (z,y) = (0,1).

(¢) (2marks) Finally, set up (but do not evaluate) an integral computing the length of
the segment of C traced out during —1 <¢ < 1.
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8. The polar curve r = sin 26 restricted to the first quadrant describes a region R in the plane.
The polar curve r = cosf cuts R into two (unequal) parts.

(a) (2marks) Sketch R and the curve that cuts it into two parts.

(b) (8 marks) Find the area of the bottom part of R.
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9. Compute the indicated integrals:

(a) (3marks) lim e;nl zn: (1'+ (e = W) o

n—o0 n
=1

(b) (3 marks) /0 %dm;

(c) (4 marks) / __SmT

sinz — coszx
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FILL IN THE BLANK (ONE QUESTION PER PAGE):

“This page continues my solution to Question # , which did not fit in the space provided.”
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