
Solutions

2.1
[
x2
]3
1
= 9− 1 = 8.

2.2
[
2
3
x3/2

]4
0
= 2

3
(8) =

16

3
.

2.3
[

sinx
]π/2
0

= 1− 0 = 1.

2.4
[
x3

3

]3
0
= 9.

2.5
√
x ≥ x on [0, 1]: area =

∫ 1

0

(
√
x− x) dx =

[
2
3
x3/2 − x2

2

]1
0
= 2

3
− 1

2
= 1

6
.

3.1 First confirm P , Q lie on C: C(1) = 2 + 3 − 4 = 1 ✓; C(3) = 6 + 1 − 4 = 3 ✓. At
x = 2 (between): C = 4 + 1.5− 4 = 1.5 and the line gives 2, so the line is above:

Area =

∫ 3

1

[
x−

(
2x+

3

x
− 4

)]
dx =

∫ 3

1

(
−x− 3

x
+ 4

)
dx

=

[
−x2

2
− 3 lnx+ 4x

]3
1

=

(
−9

2
− 3 ln 3 + 12

)
−

(
−1

2
+ 4

)
=

15

2
− 3 ln 3− 7

2

= 4− 3 ln 3

Check: 3 ln 3 ≈ 3.30, so the area is 4 − 3.30 = 0.70 – positive ✓ (integrating the right
way round).

3.2 Intersections: x2 − 4x+5 = 5 =⇒ x(x− 4) = 0 =⇒ x = 0, 4; the line is on top (at
x = 2: curve 1, line 5).

Area =

∫ 4

0

[
5− (x2 − 4x+5)

]
dx =

∫ 4

0

(−x2 +4x) dx =

[
−x3

3
+ 2x2

]4
0

= −64

3
+ 32 =

32

3

Check: 32/3 ≈ 10.7 – a cap 4 wide and up to 4 deep averages about 2.7 ✓.

Local review guidance: correct antiderivative and limits from the intersections; exact
value; integrand ordered upper-minus-lower from a sketch check. This is authored class-
room guidance.
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