NAME : k<€H

Math 13

Midterm 1
October 4, 2016

Prof. Pantone

INSTRUCTIONS: This is a closed book exam and no notes are allowed. You are not to provide or
receive help from any outside source during the exam except that you may ask the instructor for
clarification of a problem. You have 120 minutes and you should attempt all problems.

e Print your name in the space provided.
e Calculators or other computing devices are not allowed.

e Except when indicated, you must show all work and give justification for your answer. A
correct answer with incorrect work will be considered wrong.

All work on this exam should be completed in accordance with the Dartmouth Academic Honor
Principle.



Problem Points Score
1 6
2 12
3 8
4 8
5 8
6 8
Total 50




Section 1: True/False.

1. (6) Choose the correct answer. No justification is required for your answers. No partial
credit will be awarded.

(a) The plane z = 3 is expressed in spherical coordinates as p = 3sec(p).

(b) The level curves of z = 3 — \/x% + y? are circles.

True False

(c) When converting from Cartesian coordinates to spherical coordinates, we use the sub-
stitution z = pcos(f), y = psin(f), and z = pcos(p).

(d) The integral of f(z,y) = 3 over the region D that is the circle of radius 2 in the
zy-plane centered at (1,1) is 127.

(e) The polar curves r = 3 — 6 and r = cos(6) intersect at the origin when 6 = 7.

(f) Let D be the region described by 6; < 8 < 6, and () < r < 73(). Suppose f(z,y)
is continuous. Then,

// f(z,y)dA = /92 /72(0) f(rcos(8),rsin(8)) dr db.
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Section 2: Short Answer.
2. (12) Circle your answer. No justification is required. No partial credit will be awarded.

(a) What are the polar coordinates of the point (z,y) = (—3,2)7
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(b) Plot the polar graph r = cos(6)sin(f) on the grid below for 0 < 8 < 7. (Note this
domain restriction! Graphs with 6 outside of the range [0, ] will be marked incorrect.)
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(d) Calculate / / z dy dz.
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(e) Describe the shaded region below in Cartesian coordinates. The outer function is
y = 3 — z? and the inner function is y = 3 — 2z%.
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(f) Convert the following integral to spherical coordinates. Do not evaluate.
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Section 3: Long Answer.
You must show all work to receive credit. If you need more space you may use the back of
the page. You must clearly indicate on the front of the page that there is more work on the

back of the page. Please work neatly and circle your final answer.

3. (8) Let C) be the circle centered at the origin with radius 2 and let Cy be the circle
centered at (2,0) with radius 2. Let D be the region that lies within both circles.

(a) Sketch the region D. %
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(c) Calculate // V2 + y? dA.
D
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4. (8) Consider the integral

1 p2 e2  p2
=/ f (y+3)dxdy+/ (y + 3) dz dy.
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(a) Sketch the regions of infégration of the two integrals on the same axis.
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(b) Express I as a single integral with the order of integration reversed.
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5. (8) cophond o Vit ovig e

k_s (a) Find the average distance of a point on a disk of radius }/from wrigin. (Hint: Let
() d(z,y) = /2% + y2. Then, d(z,y) is the distance of a point from the origin.)
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(/t (\‘{ (b) Find the average height (2-value) of a point in the solid cone bounded by z > +/ 2

and z < 2.
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6. (8) Consider the region W that lies above z = 0, above the upside-down cone
z = 4 — 44/72 + 32, and inside the sphere z% + y*> 4+ 2> = 16. See the picture below.
Express the volume of W (that is, the integral of f(z,y, 2) = 1) as requested below.

(a) Express, but do not evaluate, the volume of W as an integral or sum of integrals with
spherical coordinates.
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(b) Express, but do not evaluate, the volume of W as an integral or sum of integrals with
cylindrical coordinates.
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(c) Explain briefly why it would be quite laborious to express the volume of W as an
integral or sum of integrals with Cartesian coordinates.
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