
Ex. 6.2

56 Let x = tan θ, (−π
2
< θ < π

2
), then dx = sec2 θdθ.∫ 1

0

√
x2 + 1dx =

∫ tan−1(1)

tan−1(0)

√
tan2 θ + 1 · sec2 θdθ

=

∫ π
4

0

√
sec2 θ · sec2 θdθ

=

∫ π
4

0

sec θ · sec2 θdθ (sec θ ≥ 0 on (0,
π

4
))

=

∫ π
4

0

sec3 θdθ

Consider ∫
sec3 θdθ =

∫
sec θ(tan θ)′dθ

=sec θ tan θ −
∫

sec θ tan2 θdθ (by parts)

= sec θ tan θ −
∫

sec θ(sec2 θ − 1)dθ

=sec θ tan θ −
∫

sec3 θdθ +

∫
sec θdθ

=sec θ tan θ −
∫

sec3 θdθ + ln | sec θ + tan θ|+ C.

So

∫
sec3 θdθ =

1

2
sec θ tan θ +

1

2
ln | sec θ + tan θ|+ C1. Therefore∫ 1

0

√
x2 + 1dx =

∫ π
4

0

sec3 θdθ

=

[
1

2
sec θ tan θ +

1

2
ln |sec θ + tan θ|

]π
4

0

=
1

2
sec

π

4
tan

π

4
+

1

2
ln(sec

π

4
+ tan

π

4
)

=
1√
2
+

1

2
ln

(
1√
2
+ 1

)
.

58 Let x = tan θ, then dx = sec2 θdθ.∫ 1

0

dx

(x2 + 1)2
=

∫ π
4

0

sec2 θdθ

(sec2 θ)2

=

∫ π
4

0

cos2 θdθ

=

∫ π
4

0

1

2
(1 + cos 2θ)dθ

=
1

2

[
θ +

sin 2θ

2

]π
4

0

=
π

8
+

1

4
.

1



Ex. 6.3

1 (a) A
4x−3 +

B
2x+5

.

(b) 5x2 − 2x3 = x2(5− 2x), so
10

5x2 − 2x3
=
A

x
+
B

x2
+

C

5− 2x
.

3 (a) x5 + 4x3 = x3(x2 + 4). Note that x2 + 4 is irreducible as 02 − 4 · 4 < 0, so

x4 + 1

x5 + 4x3
=

x4 + 1

x3(x2 + 4)
=
A

x
+
B

x2
+
C

x3
+
Dx+ E

x2 + 4
.

(b) Note that x2 − 9 is not irreducible. In fact x2 − 9 = (x− 3)(x+ 3), so

1

(x2 − 9)2
=

1

(x− 3)2(x+ 3)2
=

A

x− 3
+

B

(x− 3)2
+

C

x+ 3
+

D

(x+ 3)2
.

6 (a) t6+ t3 = t3(t3+1) = t3(t+1)(t2− t+1). Note that t2− t+1 is irreducible as (−1)2−4 ·1 ·1 < 0.
So

t6 + 1

t6 + t3
=

t6 + 1

t3(t+ 1)(t2 − t+ 1)
=
A

t
+
B

t2
+
C

t3
+

D

t+ 1
+

Et+ F

t2 − t+ 1
.

(b) We have x2−x = x(x−1) and x4+2x2+1 = (x2+1)2, where x2+1 is irreducible (02−4·1·1 < 0),
so

x5 + 1

(x2 − x)(x4 + 2x2 + 1)
=

x5 + 1

x(x− 1)(x2 + 1)2
=
A

x
+

B

x− 1
+
Cx+D

x2 + 1
+

Ex+ F

(x2 + 1)2
.

16 (i) (Long division)
x3 − 4x− 10 = (x+ 1)(x2 − x− 6) + (3x− 4).

x +1

x2 − x− 6

)
x3 +0x2 −4x −10

x3 −x2 −6x
x2 +2x −10
x2 −x −6

3x −4

Therefore x3−4x−10
x2−x−6 = x+ 1 + 3x−4

x2−x−6 .

(ii) (Factorization) By inspection, x2 − x− 6 = (x− 3)(x+ 2).

(iii) (Partial fraction) Let

3x− 4

x2 − x− 6
=

3x− 4

(x− 3)(x+ 2)
=

A

x− 3
+

B

x+ 2

Then

3x− 4 =A(x+ 2) +B(x− 3)

=(A+B)x+ (2A− 3B).

2



So {
A+B = 3 (1)

2A− 3B = −4 (2)

(1)× 2− (2) gives 5B = 10, so B = 2 and hence A = 3− 2 = 1. Therefore∫ 1

)

x3 − 4x− 10

x2 − x− 6
dx =

∫ 1

0

(
x+ 1 +

3x− 4

x2 − x− 6

)
dx

=

∫ 1

0

(
x+ 1 +

1

x− 3
+

2

x+ 2

)
dx

=

[
x2

2
+ x+ ln |x− 3|+ 2 ln |x+ 2|

]1
)

=
3

2
+ ln 2− ln 3.

3



lu
Typewritten Text
p.4





lu
Typewritten Text

lu
Typewritten Text
p.6





lu
Typewritten Text
p.8



lu
Typewritten Text
p.9



lu
Typewritten Text
p.10



lu
Typewritten Text
p.11



lu
Typewritten Text
p.12





lu
Typewritten Text
p.14





lu
Typewritten Text
p.16


	S9.pdf
	Scan_20140328_001408
	Scan_20140328_001408_001
	Scan_20140328_001408_002
	Scan_20140328_001408_003
	Scan_20140328_001408_004
	Scan_20140328_001408_005
	Scan_20140328_001408_006
	Scan_20140328_001408_007
	Scan_20140328_001408_008
	Scan_20140328_001408_009
	Scan_20140328_001408_010
	Scan_20140328_001408_011
	Scan_20140328_001408_012




