


Solutions

1. (a) lim
x→0

x− sin−1 x

1− coshx
= lim

x→0

1− 1√
1−x2

− sinhx
= lim

x→0

−x/(1− x2)3/2

− coshx
= 0.

(b) Put y = (1− cosx)1−secx. Then ln y = (1− secx) ln(1− cosx)

= lim
ln(1− cosx)

(1− secx)−1
= lim

sinx/(1− cosx)

(1− secx)−2 secx tanx

= lim
(cosx− 1)2

1− cosx
= 0, and lim y = 1.

2. sinx cosx cos 4x = 1
2 sin 2x cos 4x = 1

4(sin 6x− sin 2x), so our integral

is −1
4(

1
6 cos 6x−

1
2 cos 2x)|

π/2
0 = −1/6.

3. (a) By parts:
∫
=

∫
x2d(coshx) = x2 coshx− 2

∫
x coshxdx

= x2 coshx−2(
∫
xd(sinhx)) = x2 coshx−2(x sinhx− coshx) =

x2 coshx− 2x sinhx+ 2 coshx.

(b) Put 2− x = sec y. Then
∫ 2−

√
2

0 dx = −
∫ (1+sec2 y) tan y sec y dy

sec y tan y

= −
∫
(1 + sec2 y)dy = y + tan y|π/3π/4 =

π
12 +
√
3− 1.

(c) 4x2+2x+4
x(x2+4) = a

x+
bx+c
x2+4 , so 4x2+2x+4 = a(x2+4)+x(bx+c) which

gives a = 1, b = 3, c = 2. Thus
∫

=
∫
( 1x + 3

2
2x
x2+4 +

2
x2+4)dx =

lnx+ 3
2 ln(x

2 + 4) + tan−1 x2 .

(d) Put u6 = x. Then
6u5du = dx,

∫
=

∫
6u5du

u3(1−u2) =
∫

6u2

1−u2 =
∫
(3 1

1−u + 3 1
1+u − 6)du

= 3 ln |1 + 3
√
x| − 3 ln |1− 3

√
x| − 6 6

√
x.

(e) Put x = tan t
2 . Then sinx = 2t

1+t2 , cosx = 1−t2
1+t2 , dx = 2dt

1+t2 , so∫
=

∫ 2dt
1+t2

2t
1+t2 (1 +

1−t2
1+t2 )

2
=

∫
1 + 2t2 + t4

4t
dt =

1

4
ln t+

1

4
t2+

1

16
t4.




