Math 21-259 Calculus in 3D
Homework 9 Solution
Spring 2011

1. Solution: Draw the rectangle [0,2] x [0,4] and partition it into four sub-rectangles. Label
them starting from 1 to 4. Note, we are given that f(z,y) = = + 2%
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(a) Sample points = lower right corner.
Rectangle label | (z7,47) | f(zF, 4F) | Az
1. (1, 2) 9 2
2. (2, 2) 10 2
3. (1, 0) ‘ 2
4. (2, 0) 2 2

The Estimated Volume = 3(2) + 10(2) + 1{2) + 2(2) = 44

(b) Sample points = Midpoints of each rectangle.

Rectangle label | (xf,y?) | f(zf, uf) | Az
1. /2,3y | 387/2 | 2
2. (3/2,3) | 3972 | 2
3. (1/2,1)| 5/2 2
4. 3/20) | 7/2 2
The Estimated Volume = 37/2(2} + 39/2(2) + 5/2(2) + 7/2(2) = 88. :

(¢} Actual Volume = V = fU4 f02 (z + 2¢%) dxdy
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Thus, we see that the estimate from the Midpoint in part(b) is much closer to the true
vale than the estimate in part(a).



2. Solution: Let [ = f; _Lll(:is2 + 9%) dydx. Consider,
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3. Solution: Let I = [} 72 dydz. Consider,
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I = ./xezdx/ ~dy
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= [ze® - "]iny]? Integration by parts]
= [(e—e)—(0—1Di{ln2~Inl}=In2.

4. Solution: Let I = [f; 1= dA, where B = [0,1] x [0, 1]. Consider,
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I = ] 1+:c2dx/ —d
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= [z+ 3][1] [arctany}

= 1+1/3-0)(x/4—-0)= Tl'./3.

5. Here we need the volume of the solid lying under the surface z = 1+ (x — 1)? +4y? and above
the rectangle B = [0, 3] x [0, 2] in the xy-plane. Thus,
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6. Solution: We need to find I = [f, ;%d}\, where D = {(z,y)]1 < z < 2,0 <y < 2z}.

Consider,
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I = f / e 2y - dydx
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= / —du [Use u — sub, u =x3+ 2]
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7. Solution: We need to find I = [f, ey dA, where D = {(z,7)|0 < y < 1,0 < z < y}.
Consider,
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= f -z—e” du [Use u — sub,u = y?

= 1[e1 -’ = %(e —1).

8. Solution: We need to find [ = f[, 2rydA, where D is the triangular region with vertices
(0, 0), (1, 2), and (0, 3).

Step 1. Sketch the region. N
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Step 2. Identify it as type I or type II and decide the order of integration. We set up the
integral as follows:
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I = ff 2zy dydx
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= f [my]y=2x dx
0
1
= fx(Sww)Z—x(Qm)zdx
0

= [——%:134 — 22 + %332](1, dx

9. Solution: Here we need the volume of the solid lying under the surface z = /4 — y?(since
in the first octant) and above the triangle with vertices (0, 0}, (4, 2}, and (0, 2) in the xy-
plane{You should sketch the domain in the xy-plane!).

Thus,
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10. Solution: To reverse the order of integration, it is important to sketch the given domain.
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Note that the given integral as be written as follows:

Porvy

I = /] z3 sin(y?) dxdy
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= [ s ax

1y2
= f = sin(y®} dy
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13
= /03 Esinudu [Use u — sub, u = y%

1 1
= —E(cosl —cos0) = ﬁ(l —cos1).







