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SOLUTIONS

1.[5] (a) We form a regular partition where

∆x =
3− 2

n
=

1

n

and choose the sample point

x∗
i = xi = 2 +

i

n
.

Thus

f(x∗
i ) = f

(
2 +

i

n

)
= 5 + 8

(
2 +

i

n

)
− 3

(
2 +

i

n

)2

= 9− 4i

n
− 3i2

n2
.

Now we have

A = lim
n→∞

n∑
i=1

f(x∗
i )∆x

= lim
n→∞

n∑
i=1

[
9− 4i

n
− 3i2

n2

]
· 1
n

= lim
n→∞

[
9

n

n∑
i=1

1− 4

n2

n∑
i=1

i− 3

n3

n∑
i=1

i2

]

= lim
n→∞

[
9

n
· n− 4

n2
· n(n+ 1)

2
− 3

n3
· n(n+ 1)(2n+ 1)

6

]
= 9− 2− 1

= 6.

[5] (b) We form a regular partition where

∆x =
2− (−2)

n
=

4

n

and choose the sample point

x∗
i = xi = −2 +

4i

n
.



–2–

Thus

f(x∗
i ) = f

(
−2 +

4i

n

)
=

(
−2 +

4i

n

)2(
−2 +

4i

n
+ 2

)
=

16i

n
− 64i2

n2
+

64i3

n3
.

Now we have

A = lim
n→∞

n∑
i=1

f(x∗
i )∆x

= lim
n→∞

n∑
i=1

[
16i

n
− 64i2

n2
+

64i3

n3

]
· 4
n

= lim
n→∞

[
64

n2

n∑
i=1

i− 256

n3

n∑
i=1

i2 +
256

n4

n∑
i=1

i3

]

= lim
n→∞

[
64

n2
· n(n+ 1)

2
− 256

n3
· n(n+ 1)(2n+ 1)

6
+

256

n4
· n

2(n+ 1)2

4

]
= 32− 256

3
+ 64

=
32

3
.

[5] 2. For the indicated sample point, the width of the ith partition is given by

∆xi = xi − xi−1 =
4i2

n2
− 4(i− 1)2

n2
=

8i− 4

n2
.

Since

f(x∗
i ) = f

(
4i2

n2

)
=

2i

n
,
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we have

A = lim
n→∞

n∑
i=1

f(x∗
i )∆xi

= lim
n→∞

n∑
i=1

2i

n
· 8i− 4

n2

= lim
n→∞

[
16

n3

n∑
i=1

i2 − 8

n3

n∑
i=1

i

]

= lim
n→∞

[
16

n3
· n(n+ 1)(2n+ 1)

6
− 8

n3
· n(n+ 1)

2

]
=

16

3
− 0

=
16

3
.

[5] 3. We form a regular partition of [0, 2] into n subintervals of length

∆x =
2− 0

n
=

2

n
.

As the sample point, we choose

x∗
i = xi = 0 + i · 2

n
=

2i

n

so

f(x∗
i ) = f

(
2i

n

)
=

8i

n
− 8i3

n3
.

Thus ∫ 2

0

(4x− x2) dx = lim
n→∞

n∑
i=1

f(x∗
i )∆x

= lim
n→∞

n∑
i=1

[
8i

n
− 8i3

n3

]
· 2
n

= lim
n→∞

[
16

n2

n∑
i=1

i− 16

n4

n∑
i=1

i3

]

= lim
n→∞

[
16

n2
· n(n+ 1)

2
− 16

n4
· n

2(n+ 1)2

4

]
= 8− 4

= 4.


