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1. (a)

∫
x2 + 3x− 2√

x
dx =

∫
x3/2 + 3x1/2 − 2x−1/2 dx =

∫
2

5
x5/2 + 2x3/2 − 4x1/2 + C

(b)

∫
ex + xe + 2x dx =

∫
ex dx +

∫
xe dx +

∫
2x dx = ex +

xe+1

e + 1
+

2x

ln 2
+ C

(c)

∫
12x(3x2 + 1)2015 dx =

∫
2(3x2 + 1)2015 d(3x2 + 1) =

1

1008
(3x2 + 1)2016 + C

(d) Let u =
√
x, then du =

1

2
√
x
dx and hence u du = 1

2 dx. Then we have

∫
−1

2
e
√
x dx =

∫
−ueu du

=

∫
−u d(eu)

= −ueu +

∫
eu du

= −ueu + eu + C

= −
√
xe
√
x + e

√
x + C

2. Firstly

f ′(x) =

∫
f ′′(x) dx

=

∫
ex dx

= ex + A

where A is a constant.

Then

fx) =

∫
f ′(x) dx

=

∫
ex + Adx

= ex + Ax + B

where B is another constant.

Note that, f(0) = 2 which implies B = 1 and f(1) = 3 + e which implies e+A+B = 3 + e and so

A = 2. Therefore,

f(x) = ex + 2x + 1.

1



3. (a) By long division, x3 − 2x + 1 = (x + 1)(x2 − x− 1) + 2 and so

x3 − 2x + 1

x + 1
= x2 − x− 1 +

2

x + 1
.

Therefore, ∫
x3 − 2x + 1

x + 1
dx =

∫
x3 − 2x + 1

x + 1
= x2 − x− 1 +

2

x + 1
dx

=
x3

3
− x2

2
− x + 2 ln |x + 1|+ C

(b) We want to express
18− x

12x2 − 7x− 12
=

18− x

(3x− 4)(4x + 3)
into the form

A

3x− 4
+

B

4x + 3
, so we

have

A(4x + 3) + B(3x− 4) ≡ 18− x.

By comparing coefficient, A = 2 and B = −3, so

18− x

12x2 − 7x− 12
=

2

3x− 4
− 3

4x + 3
.

We have ∫
18− x

12x2 − 7x− 12
dx =

∫
2

3x− 4
− 3

4x + 3
dx

=
2

3
ln |3x− 4| − 3

4
ln |4x + 3|+ C

4. (a)
d

dx
ex

2

= 2xex
2

(b) By (a), we have d(
1

2
ex

2

) = xex
2

dx. Therefore,∫
x2n+1ex

2

dx =

∫
x2nd(

1

2
ex

2

)

=
1

2
x2nex

2

−
∫

1

2
ex

2

d(x2n)

=
1

2
x2nex

2

−
∫

nx2n−1ex
2

dx

(c) By using (b) again and again :P , we have∫
x9ex

2

dx =
1

2
x8ex

2

−
∫

4x7ex
2

dx

=
1

2
x8ex

2

− 2x6ex
2

+

∫
12x5ex

2

dx

= · · ·

=
1

2
x8ex

2

− 2x6ex
2

+ 6x4ex
2

− 12x2ex
2

+ 24

∫
xex

2

dx

=
1

2
x8ex

2

− 2x6ex
2

+ 6x4ex
2

− 12x2ex
2

+ 12ex
2

+ C
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