
Solution for Midterm I 1

(1) (a) 2(−2− 14− 34) = −100
(b) 2(2− 2− 14) = −28
(c) 2(1− 7− 23) = −58

Since 2−x2 is a decreasing function on [0, 6], (a) is an underes-
timate and (b) is an overestimate. Since 2−x2 is concave down-
ward, (c) is an overestimate. Or you can just compare (a), (b)

and (c) with the exact value of
∫ 6

0
(2− x2)dx = (2x− x3/3)]60 =

−60.
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(3) Since F ′(x) = f(x),

F ′′(x) = f ′(x) =
d

dx

(∫ x2

1

√
1 + u4

u
du

)

= (x2)′
√

1 + (x2)4

x2
=

2
√

1 + x8

x
.

So F ′′(2) =
√

257.

(4) (a) The area of R is∫ 2

1

1

y
dy = ln |y|]21 = ln 2.

(b) The volume of S1 is

π

∫ 1/2
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(c) The volume of S2 is

π

∫ 2

1

1
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)]2
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=
π

2
.

(5) (a) Substitue u = 1− 3x∫ √
1− 3xdx =

1

−3
· 2

3
(1− 3x)3/2 + C = −2

9
(1− 3x)3/2 + C.

(b) Substitute u = ln x (du = dx/x)∫ e4

e

dx

x
√
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=
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1

du√
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√
u
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1
= 2.

(c)∫ 13

0

dx
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√
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=
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√
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(d) Substitue u =
√
x+ 1, i.e., x = u2 − 1 (dx = 2udu)∫ 3

0
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1 + x

dx = 2

∫ 2

1
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1

=
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.


