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Question 1. Evaluate ∫ ∫
D

x2 dA,

where D is the region inside the square with vertices (1, 1), (−1, 1), (−1,−1), and (1,−1),
and outside the square with vertices (0, 1), (−1, 0), (0,−1), (1, 0).

Solution 1. The region D can be written as D = D1 ∪D2 ∪D3 ∪D4, where

D1 = {(x, y) | 0 ≤ x ≤ 1,−x+ 1 ≤ y ≤ 1},

D2 = {(x, y) | − 1 ≤ x ≤ 0, x+ 1 ≤ y ≤ 1},

D3 = {(x, y) | 0 ≤ x ≤ 1,−1 ≤ y ≤ x− 1},
and

D4 = {(x, y) | − 1 ≤ x ≤ 0,−1 ≤ y ≤ −x− 1}.
Then ∫ ∫

D

x2 dA =

∫ 1

0

∫ 1

1−x

x2 dydx+

∫ 0

−1

∫ 1

x+1

x2 dydx

+

∫ 1

0

∫ x−1

−1

x2 dydx+

∫ 0

−1

∫ −x−1

−1

x2 dydx

= 1.
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