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13. Sketch this region,

−1

1

2

3

1 2 3 4 5 6 7 8 9 10−1

y =
√

x

Then
(a) Vertical cross-sections

∫∫

R

dA =

∫ 9

0

∫

√

x

0

dydx

(b) Horizontal cross-sections

∫∫

R

dA =

∫ 3

0

∫ 9

y2
dxdy

21. Sketch the region for 0 ≤ x ≤ ln y and 1 ≤ y ≤ ln 8
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32. Sketch the region
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41. Sketch the region
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52. Sketch the region,
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Then reverse the order of integration
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59. Sketch the region bounded by y = 4− x2 and y = 3x.

−2

−4

−6

−8

−10

−12

2

4

2 4−2−4

b

A = (−4,−12)

b
B = (1, 3)



Hence,
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77. Sketch the region R.
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Reverse the order of integration,
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8. Sketch the region.
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17. Sketch the region and find intersections
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21. Area of region is A = 22 = 4, So the average height is

Average height =
1

4

∫ 2

0

∫ 2

0

(x2 + y2)dydx =
1

4

∫ 2

0

(2x2 +
8

3
)dx

=
1

4
×

32

3
=

8

3


