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CEY
Tufts University
Math 34 ' Department of Mathematics December 13, 2013
Final Exam 8:30-10:30am

No books, notes or calculators are allowed. Cross out what you do not want us to grade. You must
show all your work in order to receive full credit unless otherwise indicated. You may not refer to
growth rates when taking limits. You are expected to evaluate all trigonometric values. Please write
neatly. If you use the scratch work page at the end of the exam for work you want graded, please make
sure you indicate that. You are required to sign your exam. With your signature, you pledge that you
have neither given nor received assistance on this exam.
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(10 points) Evaluate the following integrals. Do not simplify your answers,
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2. (10 points)
Determine whether the following series converge or diverge. Justify your answers. If the series
converges find its sum.
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3. (10 points) Determine whether each of following series is absolutely convergent (AbC), condition-
ally convergent (CC) or divergent (D). Justify your answers.
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4. (10 points) Find the third-order Taylor polynomial ps(z) for each of the following functions.

(a) f(z) =zlnz, centered at a = 1.
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(b) g(z) = 4sin(2z) centered at a = 7/8.
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5. (8 points) Consider the following parametric equations:

Tz =4cos’t and y = 4sin’t 7/2<t<r

(a) Eliminate the parameter ¢ to obtain an equation in z and v.

X

(5) Sketch the curve and indicate the positive orientation (direction of increasing ¢).
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6. You may use any of the following.

1 oo
—— =l+ad 42 aF b =32k forje <1
1—=z
k=0
2 3 k o0 _1’k+1k
ln(l—i—m):zwm——l-x——i-----i-x—-}-'“: (——)——T—, fOT—l<I§1
2 3 k k=1 k
12 1‘3 Ik Ooxk
I— — — RS — R —
e=ltrtt ottt _kX—:Ok:!’ for |2 < oo
s (-)FHige N
mr=gp— T R N T T for < oo
e T O T ;L:;J k1) el
22 gt (—1)kz2 < (—1)kg
T TN Sk 2 I for |z| <
cos @ ST IO TS TR ;0 2Ry le] < 00

(a) (4 points) Find a series representation for f(z) = In(1+x/2) and its interval of convergence.
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9. (8 points) Determine whether the following sequences converge or diverge. If the sequence con-
verges find its limit. Answers only will be graded. No partial credit.
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8. (8 points) Polar coordinates.

(a) Below is a sketch of the cardioid 7 = 1 — sinf. On the same polar graph sketch the circle
7 = 1 and shade the region inside the circle and outside the cardioid.
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(b) Set up but do not evaluate a definite integral that expresses the area of the region you shaded
in part(a).
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7. (8 points) Polar coordinates.

(a) Sketch each of the following sets of points in the polar plane.
(Use separate sketches for each set.)

LA(rg):1<r<3 and Z<f< &
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(b) The following curve is an (r, §) Cartesian graph of a polar curve. Sketch it on the right using
the polar coordinate system.
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You may use any of the following.
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(d) (8 points)Approximate the following definite integral to within an accuracy of —i-
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10. (10 pts) True/false questions. Decide whether each of the following statements is true or false,
Indicate your answer by shading the corresponding box. No partial credit,.

(a) A convergent positive series >_ an, is absolutely convergent. L

o

(b) The graph of 7sinf = 3 in the polar plane is a horizontal line.
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(c) The graph of the first Taylor polynomial of f(z) centered at z = 3
is simply the tangent line to f(z) at the point (3, £(3)).
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Scratch Work



