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Integration Handout B

1

The two curves y = −x2 +2 and y = x intersect at x = −2 and x = 1. Thus the area enclosed
in these two curve is ∫ 1

−2
(−x2 + 2− x) dx.

3

(a) Is 0 because it is an odd function, therefore is symmetric around the origin.

(b) ∫ 1

0
arctan x dx =

∫ π
4

0
1− tan y dy

=
∫ π

4

0
1 dy −

∫ π
4

0
tan y dy

= y]
π
4
0 −

∫ π
4

0

sin y

cos y
dy let u = cos y so du = − sin y dy

=
π

4
+

∫ √
2

2

1

du

u
=

π

4
+ ln

√
2

2

6

(a) To approximate the amount of cobalt used, divide the block into n rectangles hori-
zontally. For each rectangle, multiply the average density by the area. Then take the
sum:

(b)
∫ 6
0 ρ(x) · 14 dx = 14

∫ 6
0 ρ(x) dx.

7

(a) To approximate the amount of cobalt used, divide the block into n rectangles horizon-
tally. For each rectangle, multiply the average density by the area. Then take the sum
and double it.

(b) 2
∫ 3
0 ρ(x) · 14 dx = 28

∫ 3
0 ρ(x) dx.

8

(a) To approximate the amount of cobalt used, slice the disc into n concentric rings. For
each ring, multiply the average density by the circumference by the width. Then take
the sum.

(b)
∫ 8
0 ρ(x) · 2πx dx = 2π

∫ 8
0 xρ(x) dx.
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9 r = 8 ⇒ x2 + y2 = 64 ⇔ y2 = 64− x2 ⇔ y = ±
√

64− x2 So the amount of cobalt used is

2
∫ 8

0
ρ(x) · 2

√
64− x2 dx = 4

∫ 8

0

√
64− x2ρ(x) dx.

10 The amount of holes is∫ 10

0

1010

π(x2 + 1)
· 2πx dx = 2020

∫ 10

0

x

x2 + 1
dx

= 1010[ln (x2 + 1)]100 = 1010 · ln (101)
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