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Section 5.1 selected answers
Math 131 Multivariate Calculus
D Joyce, Spring 2014
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Exercises 1, 2, 3, 6, 9.
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1. Evaluate / / (z° + y) dy dz.
o J1

First evaluate the inner integral.
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/(x2+y)dy = x2y—|—?
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= 22°+4

y=1

(z* +3)

Substitute that value in for the inner integral and
finish the exercise.
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/ (222 +4) dv = §x3 + 4z
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2. Evaluate / / ysinx dy dx.
o J1

The inner integral is
2
sinx / y dy
1
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/ ysinxdy =
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= (sinz)iy?| =2sinz
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Therefore,
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= —3 COS T
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= —%cosw+%cosO

= 3
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/ / el dydr = / x / e’ dy dx
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dac dy.
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First note that In/z =

[
1 J1 Y

sIna, so that
[
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Evaluate the inner integral with the substitution
u=1Inx, du= %dx.
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Therefore,
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9. Find the volume of the region bounded by the
graph of f(z,y) = 22% + y*sin wx, the (z,y)-plane,
and the planes x =0,z =1,y = —1,y = 2.

The volume equals the integral

/ol/_21|f(xvy)|dydx.



(You could also interchange the order of integration
and finish the problem that way.)

The first question is: is f(z,y) positive when 0 <
r<1and —1 <y < 27 Yes, since sin is positive
for angles between 0 and w. So, we can drop the
absolute value symbol.

1 2
/ / (222 + y*sin7z) dy do
0o J-1

First, evaluate the inner integral.

2
/ (22 4 y*sin ) dy
-1
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= 2z%y — ty°sinmx

y=-—1
= (43:2 — % sin mc) — (—2x2 + %sin 7T33)

= 6x%— % sinx

Then the original integral equals

1
/ (62° — Zsinmz) do
0
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33
= 27+ = COS XL

T
= (2+ Zcosm) — (£ cos0)
= 9 $6
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