Math 32B Exam 1

Maanek Singh Sehgal
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1. (8 points) (a) True or False? (circle one) / / VY sin(z?y?) dzdy < 6
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(b) Let D be the region in the positive octant (z,y,z > 0) enclosed by the sphere z2+y?+2% =4
., and the planes z = 0, £ = 0, and z = y. For each integral below, circle “yes” or “no”

depending on whether or not it equals [/ / de
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2. (10 points) Let R be the region in which lies above the z-axis and between the circles of
radius 1 and 2 centered at (0,0).

(a) Write the following integral as a sum of integrals in rectangular coordinates:

A /L% = / / / 3y dA.
=y = :
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?i/ §10 ]g{omts' Letwe the non-linear transformatlon ( ( /, o) \ > ( )
s YU} G(u,v) = (u +v +uwv, —u + 2v + 2uv) . (,,(0/ /) 5 ([ ’L)
£ Let R be the unit square [0,1] x [0,1] in the ~uv-plane and let D = G(R) in the a:y-plane ’
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(b) Find the limits and intégrand of the integral‘ below so that it equals % // b

I 2,
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as an integral over the square R. Do not evaluate the integral. Show your work.
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) I
4. (10 points) (a) In spherical coordinates, describe the region outside the cone 22 + y? = 22
and inside the sphere z* + y? + 22 = 2 (shown below — the sphere is translucent so you can
see the cone inside).

(J<o< L 1
— 27
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| (b) Fill in the limits and integrand of the double and triple integrals below so that they both
equal tl&;—_v%@ the region in the octant (:L' Y2 2 0) below tl;e plane r+y+z=1

Be sure %o follow the provided order of mtegratlon
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5. (12 points) Multiple choice. Circle the correct answer.

(a) In spherical coordinates the plane y = z can be written as >4
| 1 s
P= cos ¢ = 3

FM\QL) 956 - /ﬂ\f\rigb Gl
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b) The Jacobian of the map G(u,v) = (u? — v?%, uv) is
(b) p G(u, ;
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(c) In cylindrical coordinates the plane z = 1 can be written as
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(d) The linear map which sends the unit square [0, 1] x [0, 1] to the parallelogram with vertices
(0,0), (6,1), (8,5), and (2,4) is G(u,v) = ) o

 (Sutv,2u+dv) @ (6u-v, 4+ 20)
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