Ex. 6.2

56 Let x =tan6, (=% < 0 < Z), then dx = sec? 6d6.

/ V2 + ldx —/ \/ tan26 + 1 - sec 0do

tan—1(

:/ Vsec? 0 - sec? 0df
0

:/4 sec - sec? 0dp (secf > 0 on (0, %))
0

™

= / ! sec® 0do
0

Consider
/5603 6do —/sec 0(tan 0)'do
=secftanf — [ sectan® 0df (by parts)
=secftanf — /sec f(sec’§ — 1)do
=secftanf — /sec3 0do + / sec 0df

=secftanf — /sec30d0—|—ln|sec€+tan9| +C.

1
So /sec 0do = 5 sec ftand + ln | sec @ + tan 0| + Cy. Therefore
1 s
/ Va? + 1da = / " sec® 0df
0 0

1 1 ¥
= |z secHtanf + - In|[sec + tan 6|
2 2 .

1 7rt T 11< 4t )
=— —tan — 4+ — — n—
286(34 a 1 sec4 a 1

2
1 1
Sl =41
2 2 <\/§ >
58 Let = tan@, then dx = sec? 0d0.

/1 dx B /zlr sec? Odf
o (@+1)?2 )y (sec20)?
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(b) bx? — 223 = 22(5 — 2x), so

0 A B C
5v2 — 213w a2 5—21
3 (a) 2°+ 42% = 23(2® + 4). Note that 2% + 4 is irreducible as 0> — 4 -4 < 0, so

xt 41 xt 41 _A B C Dx+FE

5+ 4a3 p3(a2+4) 2?2 23 244

(b) Note that 22 — 9 is not irreducible. In fact 2> — 9 = (z — 3)(z + 3), so
1 1 A B C D

(2 —9)2  (z —3)2(x + 3)2 :x—3+(x—3)2+x+3+(x+3)2‘

6 (a) t5+t3=83(t34+1) =3(t+1)(t>—t+1). Note that t>—¢+1 is irreducible as (—=1)*—4-1-1 < 0.

So
t+1 o +1 _A B C_ D Et+F
6+ BE+DER—t+1) ot 2 B3 t4+1 22—t

(b) We have 22—z = z(z—1) and 2*+22*+1 = (2°+1)?, where 22 +1 is irreducible (02°—4-1-1 < 0),
S0
o+ 1 5+ 1 A B Cx+D FEx+F

(22 —z)(a* 4+ 222 4+ 1) :x(az—l)($2+1)2 :;+:13—1+ 22+1  (2241)%

16 (i) (Long division)
2* —4r —10 = (z +1)(2° — 2 — 6) + (3z — 4).

r +1
22 —r—6 >x3 +022 —4z —10

r* -1 —6z
z2 42 —10
2z -6
3r —4

z3—4z—10 __ 3r—4
Therefore “ === =z + 1+ 3.

(ii) (Factorization) By inspection, 22 — x — 6 = (x — 3)(z + 2).
(iii) (Partial fraction) Let
3v—4 3z —4 A B

x2—x—6:(a:—3)(:v+2) :w—3+x+2

Then

3v —4=A(x+2) + B(x — 3)
=(A+ B)x+ (2A — 3B).



So

A+B=3 (1)
2A —3B = —4 (2)

(1) x 2 —(2) gives 5B = 10, so B = 2 and hence A = 3 — 2 = 1. Therefore
1,3 1
x° —4x — 10 3r —4
——dr = I+ —)d
/) 2 —x2—6 v /O(x—l— +x2—x—6) *
/1 e+ 2 V4
x x

2
{%+az+ln\x—3|+21n]az+2]}

3

2

1

)

+1In2 —1n3.
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