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e There are a total of 100 marks on this test.
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e Show all your work unless indicated otherwise. Incomplete or unjustified answers will not receive full
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Do not remove any pages from the exam booklet.
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1. Find <~3 - :;)-:L> dz by
—d

[4 pt] (a) taking the limit of a Riemann Sum;

(2 pt] (b) interpreting the integral in terms of areas.
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2. Evaluate each integral
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[5 pt] 3. Find the average value of the function f(6) = tan3(36) on the interval [ )

interval [0, —|.
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[5 pt] 4. Find the value of the integral / z%Inz dz or show it diverges
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(5 pt]
’ 3
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5. Determine the total area of the region(s) bounded by the following: y =23, y = 22, £ =3
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[5 pt] 6. Find the length of the curve y = 3 (e® 4+ e™*) on the interval 0 < z < In2.
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(8 pt] 7. Let R be the region bounded by v = /z, y = Inz, y = 1, and the z-axis.

(a) State, but do not evaluate, the integral that gives the volume of the solid obtained by rotating
R about the y-axis.

(b) State, but do not evaluate, the integral that gives the volume of the solid obtained by rotating

R about the line y = 2.
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8. In all parts of this question, f (t) is the function shown in the graph below

(2 pt] (a) Estimate the value of [, f(t) dt by evaluating a Riemann sum with right endpoints and n = 3
(with all subintervals having equal widths)
[2 pt] (b) If [ f(t) dt , what is %, f(t) dt?
[1 pt] (c) I g(z) = Jo (@) dt, what is the value of ¢’'(—2)?
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[4 pt]  10. Evaluate the limit by expressing it as a definite integral
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(nt)?
(2n)!

[3 pt] (b) Use part (a) (whether or not you have shown it) to determine if the following sequence converges
or diverges. If it converges, find its limit.

<1 whenn>1.

[1 pt] 12. (a) Show that 0 <

) >1
Ay == m, n = L.
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13. Determine if each of the following series converges or diverges. If it converges, find its sum.
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14. Determine if each of the following series is absolutely convergent, conditionally convergent, or diver-
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gent. Clearly state which test you are using, verify that this test is valid, and give justification for
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[4pt] 15. (a) Find the interval of convergence of the power series Z(—l)"(n + 1)(z — 3)™.

n=0
[e9)
[4 pt] (b) Show that the Taylor series for f(z) = Z—'E—-—l—.?-)_i centered at ¢ = 3 is Z(—l)"(n + 1){z — 3)™
v n=0
(1 pt] (c) Use (a) and (b) to show that Z ~——— = 4. Hint: z = -g— should lie in the interval of convergence
0
you found in (a). "
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