Winter 2020 Week 2 Math 32B Worksheet #2

Problem 1 Double integrals over rectangles. Evaluate the following integrals:

(a) //R(:c—f—y)d:cdy where R = {(z,y) : 0<z<3,0<y <1}

12
(b) / / I; dydx (Hint: use integration by parts, [udv =uv — [wvdu)
o J1

1 T

c rsin? 0dOdr (Hint: use sin 0 = (1 — cos 26

2
o Jo
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Problem 2 Double integrals over general regions. Evaluate the following integrals:

2 2z
(a) / / zydydx
0 T

(b) // 2x+/y? — 22dxdy where D = {(z,y) : 0 <y < 1,0 <z <y}
D

Problem 3 Switching the order of integration.

(a) Sketch the region of integration and change the order of integration:

/04 /116 f(a,y)dyda = /: L (@, y)dady
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(b) Evaluate the integral by switching the order of integration:

8 2
/ / e’ dxdy
0 Sy

Problem 4 Average value. The average value of a function f(x,y) over a region D is

given by
1
fave = Z//D f(:L‘7y)dA

where A = [[}, 1dA, i.e. the area of the region D. Use this formula to find the
average value of the given function over the given domain.

(a) f(z,y) = xy?, the rectangle with vertices (—1,0), (—1,3), (2, 3), (2,0)

(b) f(z,y) = x — y, the triangle with vertices (0,0), (2,0), (2,2)
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Problem 5 Triple Integrals. Evaluate the following integrals:

(a) /01 /01 /01(9122)d:17dydz

2 z Y N
(b) / / / 3ze Y daxdydz
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