
Solutions

2.1 du = 2x dx: 1
2

∫
u3du = (x2+1)4

8
+ c.

2.2 1
2
xe2x − 1

4
e2x + c (parts with u = x, dv

dx
= e2x).

2.3 x ln 3x− x+ c (parts with u = ln 3x, dv
dx

= 1).

2.4 4x+ 5

(x+ 1)(x+ 2)
=

1

x+ 1
+

3

x+ 2
(check at x = 0: LHS 5

2
, RHS 1 + 3

2
✓):

ln|x+ 1|+ 3 ln|x+ 2|+ c

2.5 V = π

∫ 4

0

x dx = π

[
x2

2

]4
0

= 8π.

3.1 u = tanx: du

dx
= sec2 x, so sec2 x dx = du:

∫
tanx sec2 x dx =

∫
u du =

u2

2
+ c =

tan2 x

2
+ c

• Check: d

dx

(
1
2

tan2 x
)
= tanx sec2 x ✓.

3.2 V = π

∫ π

0

4 sin2 x dx = 4π

∫ π

0

1
2
(1− cos 2x) dx = 2π

[
x− sin 2x

2

]π
0

= 2π2.

• Check: the mean of sin2 over a full half-turn is 1
2
: 4π × 1

2
× π = 2π2 ✓ exactly.

Local review guidance: substitution applied to dx too, or parts with the right u; exact
antiderivatives and volumes; identity used before integrating a squared trig function. This
is authored classroom guidance.
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