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Integration Handout B

4

(a) π
∫ 4
0 y dy

(b) π
∫ 4
0 (
√

y + 2)2 − (2−√
y)2 dy

(c) π
∫ 2
−2 (4− x2)2 dx

(d) π
∫ 2
−2 25− (1 + x2)2 dy

5 First find the total volume

V =
∫ 8

0
π( 3
√

y)2 dy = π
[3

5
y

5
3

]8

0
=

96

5
π.

So 1
2

the volume is V = 48
5
π.

48

5
π =

∫ h

0
πy

2
3 dy

= π
[3

5
y

5
3

]h

0

= π
3

5
h

5
3 =

48

5
π

16 = h
5
3

h = 16
3
5 .

Stop drinking when the height is 163/5.

12
∫ 10
0 4πx2ρ(x) dx.

13 (a)
∫ R
0 4πx2ρ(x) dx.

(b)
∫ R
0 π(R2 − x2)δ(x) dx.

14 1. This integral is similar to the one above with x := h and R := 100 and δ(x) :=
6 x 10−45(200− h) grams per cubic foot. The integral and answer is then:∫ 100

0
π(1002 − h2)6 · 10−5(200− h) dh

2. Evaluating this integral: ∫ 100

0
π(1002 − h2)6 · 10−5(200− h) dh

= 6π · 10−5
∫ 100

0
(104 − h2)(200− h) dh

= 6π · 10−5
∫ 100

0
(2 · 106 − h104 − 200h2 + h3) dh = 6500π

15 We should superimpose the graphs of the functions a), b) and c). Since the
interval is the same the largest area will represent the greatest average value.
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From visual inspection one can conclude that the greatest average value in the
interval [−1, 1] is that of y =

√
1− x2 (∼ .75), followed by y = exp−|x| (∼ .63)

and the function with smallest average value is y = −|x|+ 1 (∼ .5).

18 If January corresponds to t = 0, t = −1 would be December and t = 1
would be February. The integral of a rate of change represents the change itself.∫ 1
−1 f(x) dx is the change of the numbers of zebras in Seronera during the months

of December and January.
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