. (a) % [(x6 + 1)1n(x2 + 1)]

2
= (O D) 4 62 ln(x2 + 1) IM+1A
x+1
2 4 _ 2 2x 5 2
=(x"+ 1" =x"+1) + 6x ln(x +1) IM
x2+1
=0t =2+ 1) + 645 1n(x2 + 1) 1A
(b) By (a),/[2x(x4—x2+1)+6x51n(x2+1)]dx= (x® + 1)1n(x2+ 1) + constant M
6/x51n(x2+ l)dx =5+ 1)1n(x2+ 1) —2/(x5 — x4+ x)dx
6 4 .2
— (x5 2 DY A A
=(x +1)1n(x +1) 2(6 y + 2)+constant 1A
641 6 4 2
/xSIn(x2+1)dx=x G ln(x2+l)—)lc—8+%—%+constant 1A
+1 1
2. (a)/x dx=/(1+—)dx M
X X
= x + In |x| + constant 1A

(b) Letu = x> — 1. Then du = 2x dx.

x3 1 u+1
‘/xz—ldx_i‘/ ” du 1A
u Injul
= §+T+constant IM
_x2—1 In|x? -1

2 2

+ constant 1A



3. (a) Letu =9 —x. Thendu = —dx.

/ dx 3 du
VO —x Vu

= —2u% + constant

= —-2V9 — x + constant
(b) Letx =3siné. Then dx = 3 cos 6d6.

3cos0do

dx
/ VO — x? V9 —9sin’ g

=/d9

= 6 + constant

L1 X
= sin ! § + constant

4
4 /x ;’ldx=/(x2+iz)dx
X X
I

X3

= — — — + constant
3 x

2 2tan%
cots +tan 5 1 + tan 5
X X
= [ 2tanZ cos® = dx
/ anzcos >

X X
= [ 2sin = —dx
/ sin 5 cos >

= / sin x dx

= — COosx + constant

IM

1A

1A

IM

1A

1A

IM

1A

IM

IM

1A



6

d
. é = tan’ f sec” 6 — sec’

= (tan’ 6 — 1)(tan® 0 + 1)

=tan* 9 -1

/tan49d0=/(tan40—l+l)d0

tan> 6
= —tan 8 + 0 + constant

7. /(1+cosH)2d0=/(l+2cosé’+coszé))d9

1
:0+2sin9+5/(1 + cos 20) do

sin 26

360
= 7+251n0+

1
8. (a) /c0522xdx:§/(l+cos4x)dx

sin 4x
8

(b) /sin22xdx:/(1—00522x)dx

x sindx
=X —

X
= 5 + + constant

2
x sin4dx
2 8

) + constant

+ constant

+ constant

IM

1A
IM

1A

IM+1A

1A

IM

1A

IM

IM

1A



9. /(sinx—cosx)zdx=/(sinzx+cos2x—251nxcosx)dx

= /(1 — sin2x) dx

cos 2x
=x+ > + constant

1
10. /COSZQdQZE/(1+00829)d9

0 N sin 20 N tant
== constan
2 4

1. (a)/(4x+1)2dx:%

_ (Ax+ 1)3
12
1
(b) /sin300050d0 = 5/(Sin40+ sin 20) do

cosd4d cos26
= - 2 — n + constant

+ constant

+ constant

3
2 1)2
12. / V2x + 1dx = % + constant

13. Letu =x — 1. Then du = dx.
‘/(x+2)\/x—1dx=/(u+3)\/ﬁdu
=/(u%+3u;)du

5
2u?2 3
= + 2u? + constant

2 3
= g(x - 1)% +2(x — 1)% + constant

1A

IM+1M

1A

IM+1A

IM+1A

IM

IM+1A

IM+1A

IM

IM

1A

1A



14. Letu =x — 1. du = dx.

/x«/mdx:/(uﬂ)«/ﬁdu

= /(u% +u%)du

= 2u% + 2u% + constant
5 3
C2(x—1)3 , 26— )3

+ constant
5 3

15. Letu = x + 2. Then du = dx
/x(x +2)?dx = /(u - 2)u® du
= /(uloo —2u99) du

ulOl ulOO

= ﬁ - E + constant

_(x+2)10 C(x+ 2)100
101 50

+ constant

16. Letu = 3x*> + 1. Then du = 6x dx.

/ X dx—l/ 6x dr
V3xZ+ 1 6J V3x2+1
L[
5] =

1
= gu% + constant

1
= §(3x2 + 1)% + constant

IM

1A

1A

1A

IM

1A

1A

1A

IM

1A

1A



i 1
17. (a) / cos(3x + 1)dx = sm(33;+) + constant

(b) Letu =2 —x. Then du = —dx.

/(2 — x)2004 gy = _/ 12004 4,

MZOOS

=- tant
3003 + constan

(2 _ x)2005
~ 772005

+ constant

8x +5)!
18, 250 3. _ (
8 /(Sx +5)~" dx 5108) + constant

~ (Bx+ 5)>1

2008 + constant

1
19. Letu = Vx + 9. Then du = S +9)72 dx.

/\/)%dxzzfz(x"T)%dx

= 2/(u2 - 9)du
2u’

= e 18u + constant

2
= g(x + 9)% —18(x + 9)% + constant

IM+1A

IM

1A

IM

1A

IM

1A

1A

1A



20. Let u = sin®x. Then du = 2 sin x cos x dx.

sinx cos x dr = 1 251nx COS X

\/9sin2x+4coszx V5sinx + 4

1 du
V5u +4

1
= g\/514 + 4 + constant
1
= 5\15 sin x + 4 + constant

21. Letu = x°. Then du = 2x dx.

1
/xsinz(xz)dx: E/sinzudu
1
:Z/(l—cos2u)du

u sin2u
4 8
x2  sin2x?

= — - + constant
4 8

+ constant

22. (a) /tan3xdx:/tanx(sec2x—1)dx

d
/tanxd(tanx)+/ (cosx)
cosx

tan? x

+ In | cos x| + constant

B C  A(x-2%+Bx(x—-2)+Cx

A
®) (1);+x—2+(x—2)2_ x(x —2)?

_(A+B)x?+ (-4A - 2B+ C)x + 4A

x(x —2)2
So,A+B=1,-4A-2B+C =—-1and 4A = 2.

1 1
Solving, we have A = 3 B = 3 and C = 2.

x2 —x+2 1 1 2
(l)/ x(x-2)? _/[§+2(x—2)+(x—2)2
1

2

1 2
= —In|x| + = In|x — 2| — —— + constant
2 x =2

IM

1A

1A

1A

IM

IM

1A

1A

IM

1A

IM
1A+1A

1A



23.

24.

3sinx +4cosx
3[+4J = —  dx
@ / 3sinx +4cosx

:/dx

= x + constant

4sinx —3cosx
b)4-3/= | ——— dx
®) /3sinx+4cosx
Letu = 3sinx + 4 cosx. Then du = (3cosx — 4sinx) dx.

du
u

41 -3J = -

= —In |u| + constant

= —1In|3sinx + 4 cos x| + constant

(¢) By (a) and (b),
3(31+4J) +4(41 —3J) =3x —41n|3 sinx + 4 cos x| + constant

251 = 3x —41n|3sinx + 4 cos x| + constant

3x 4 .
=55~ 5% In |3 sinx + 4 cos x| + constant

(a) Letx = sin® 6. Then dx = 2sin 6 cos 6 d6
f(x) dx — £ (sin” 6) - 2sin 6 cos 6
m /sin? (1 — sin” 0)
=2 / f(sin® 6) d6

(b)/\/%:zfde

= 20 + constant

de

= 2sin”! vx + constant

s [ m=e
:2/sin29d6

= /(1 —cos?26) do

1 .
= 6 — = sin 260 + constant

= sin"" vx — Vx(1 — x) + constant

1A

IM

1A

IM

1A

1A

1A

1A

1A



25. /ezx(sinx+cosx)2dx=/ezx(1+2sinxcosx)dx

er
= 7+/e2xsinzxdx

Consider the integral / ¥ sin 2x dx,

er e2x
/e2xsin2xdx: 7sinzx—/ 7(2cos2x)dx

2X o} 2x 2x
2
= % - %0052x+/ —(—2sin2x) dx
2x 2 2x 2
2/ e sin 2x dx = 521n *t_¢ CZOS al + constant

2x
. e .
/ e?* sin 2x dx = T(sm 2x — cos 2x) + constant

2x 2x

+ (sin2x — cos 2x) + constant

e
4

Therefore, / e>*(sinx + cosx)% dx = %

26. (a) Letu = 1 +x>. Then du = 2x dx.

3 _
/ X dx—lfu ldu
1+ x2
/(l—u_l)du

==-= ln |u| + constant

2
2
1
= % ) ln(l +x2) + constant
3 1 x3
b) [ xtanxdx = tan”! __/
(b) x“tan” " x 3)anx 3 T2
3 2
1
= %tan‘1 X — % + gln(l +x2) + constant

IM

IM

IM

IM

IM

1A

1A

IM

1A

IM+1A

1A



27. (a) Let 2x = tan@. Then 2 dx = sec’ 6 do.

1 1 sec2 6
dx = = —df
/1+4x2 2/1+tan26

= — + constant

— N D

= —tan"! 2x + constant

(b) /ln(l+4x2)dx=xln(1+4x2)—/x- 1f’;x2dx

=x1n(1+4x2)—2/1— LI
1+ 4x2

=X ln(l + 4x2) — 2x + tan~ ! 2x + constant

[\

- i -

IM

IM

1A

IM+1M

IM

1A



