Calculus 3 — Exam 3 Name: 5 ‘““f 0@“‘
MAT 309, Spring 2022 — D. Ivansié¢ Show all your work!

1. (16pts) Let D be the region bounded by the curves y =¢e* — 1, y=0and z = 2.
a) Sketch the region D.

b) Set up f f ve* —rdA as iterated integrals in both orders of integration.

D
¢) Evaluate the double integral using the easier urger‘
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2. (12pts) Let D be the triangle with vertices (1,0), (0, 1) and (2,1). Set pffﬂ o

but do not evaluate the integral. Sketch the region of integration first.
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7
3. (#pts) Use polar coordinates to find the area of the region inside the circle r = 3cos#
and outside the cardioid r = 1 4 cosf. Sketch the region of integration first.
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4. (18pts) Sketch the region E that is under the paraboloid z = 4 — 1‘2 2, above the

zy-plane and in front of plane r = 1 (so points of the region satisfy = > 1). Then write the
two 1te|:at.ed tnple integrals that stand for [[[. f dV which end in dydz dr and drdzdy.
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5. (16pts) Use spherical coordinates to set up the integral [[[.z*+y*dV, if E is the region
that is inside the sphere 22 + y* + z® = 9 and between the planes y = r and y = —x, the

part that intersects the positive z-axis. Simplify the integral but do not evaluate it. Sketch
the region E.
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6. (16pts) Use cylindrical coordinates to set up [[[, r;—-gdi", where E is the the

region above the cone z = /222 + 2y® and inside the sphere z°> + y*> + 2z? = 6. Do not
evaluate the integral. Sketch the region E.
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Bonus (10pts) Let 0 < a < b, u;(x) and us(z) be functions so that u;(z) < ua(x) for all
z in [a,b], and let D be the region in the zz-plane between the graphs of z = w;(z) and

z =uy(x), a £ < b. If we set h(z) = uz(z) — wi(z), use cylindrical coordinates to show
that the volume of the solid obtained by rotating the region I around the z-axis is

b
Y= f 2rzh(z) dz,
a

thereby verifying the formula for the shell method from Calculus 2.
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