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16(b) jcosz—g—clx = j-z-(l + COS X)dx (3)

El(x +sinx)+c ()

17(a) J‘cos x cos(sin x)dx
= jcos(sin x)d(sinx)= cos(sinx)+c¢ (3

(b) 4f4, I =J'(e’ + -l—)(e“ +Inx)de  [A. 0}
X

X

QR ¢ +lnx =z.

S (ef + —]—)c/x:dz UL (3)
x
1 I
I=|lzdz==z*+¢c =—(e* +Inx)’ +c (%)
fraeter e 4
18. J‘e“""'“ sin 2x dx
I .
= ~—6-Jc'3””2’ (—6sin 3xdx) (%)
— __le'iu;s?.x p - ())
6
19(a) 4f2, I =J-sin3 x cos xdx
GR sinx =z . OZA, cosxdx =dz IR ¢
o

I—__J‘Z3 dz = 1.24 +c=-z-sirr4JC+C’
4 4

19(b) 4fa, I =ftan3 xsec? xdx % tanx =7
(3

wizrE, sec? xdx = dz 4@




= 3+1
| z
| 7 = ’—‘+C— —tan’
| 0 IS"’ (B3x+2)dx
Jl _c0s2(3x +2)}dx
2 .
b Lg G ~ [cos(6x +4)dx}
)
7 I{X‘—SM}+C
55 6
,lx—a-l—sin(6x+4)+c
7 12
20.(2) j’g'_]ficix = I(lnx)zd(lnx)
' X
2+1
:M——Jrc = —1-(1nx)3 +c
2+1
) | yitlny
! X
| 1
| =j(1+1nx)2d(1+1nx)
3 l—;”
" _____(1+lnx)~ +c = -2—(1+lnx)m +c
{ ZO(C)'['COS(ln ,\') dx :jcos(]n x) d(IHX)
X
= sin(lnx)+¢
4 2 [_e
'[(Sw-g—‘)7
; JGreydG e (D)
i % & 5 —x =2+
p- Brey™ 1 e
-2+1 5+e”
j 2, jex(1+x)dx
: Cosz(xe-‘)
e Woxet =g o et (x+ DX =2

e IV ¢

()

(3)

L9
e(l+x)dx _ ¢ dz ,
J.COSQ(xex) ‘[COSZZ— J‘SCC ZdZ
=tanz+c = tan(xe®) +c (%)
23(3) qﬁ’lz“'sin(2+51nx)dx aR
. .
2+51nx=z.w,—5—dx=d2kﬂ« (5
Xz
[ =%jsinzdz= —;—(—cosz)+c
()

= —%cos(2+51nx)+c

dx
23() f sin(x —a) sin(x—b)
:_[ sin{(x—b)—(x = —a)}dx
sin(a — b) sin(x = a)sin(x — b)
J'sm(x —b)cos(x—a)—cos(x — b)sin(x —a)}dx
sin(a—b)sin(x - a)sin(x —b)

()
= f{cot(x a) — cot(x — b)}dx
sm(a -
B n|sm(x a)|—In|sin(x - b)|
- sin(a —b)
_ I sin(x —a) |+c (s)
sin(a —b) sin(x = b)
sec? xdx _ d(l+tanx) )
24(a) J’\/H—tanx I 1+ tanx
= 2Jl+tanx +¢ (3)
d(sin™ x)
24(b ()
i J‘w/(sm”l 1= x° "‘,/(sm
3 d(31 'x)= dx]
: ' V1- x2
= 2ysin"' x + ¢, [J%zz\/}_] (3)
24(c) R, 1= dx
(1+x2) tan” x+3




vy

mtan"x+3=z.t9‘m, d"2=dzaaz ()
1+x
1
=2 o f—=dx=2vx]
! x/_z_+c [ I i

I(H—x 2Wtan™ x+3

25(e) 4f2, 1 = J’Jtanxdx @R tan x = z 2

Iz, sec? x dx = 27 dz

l+tan’x 14z

7 9N

=2tan" x+3+c (%)

24(@) [—22 ta“('”' tan(inlxD) 5. = | tan(in| x[) d(in] x[) (5)
= ln{sec(lnlxl)}+c (3)
| 2 xdx d(tanx)
25(a) sec” xdx _ (5)
J‘Vl—tanzx J-\/l—tanzx :
= sin”'(tanx) + ¢ | (3)
dx
25(b)
I\/15—4x—4x2
=.[ dx
V16 = {(2x)% +2.2x.1+1%}
d@x+1) 1 .  2x+1 |
= ( yte
IJ4 @i 2 y
dx dx
25 =
& '[\/x(4—x : J-w/4x—x2
IVEZ —4x+2%)
J‘ G Gt sin”’ i—_—2)+c (R
V22 - (x-2)?
dx
25(d)
IJaz —-b*(1-x)?
| - d(b—bx)
> Y >
bj\/az—(b-—bx)z .
= —%sin"'( _bx)+c ()

S iffe: S R T

(5)

2z2dz _ (2% +1) = (2 )
_[ I rr—dz
1+z 1+2z*
2241 28 -1
=J'[ — +——ldz
z' +1 z" +1
1 1
]+-—2‘ l——z‘
. J‘[ Zl + Zl ]dZ
22+__2_ Zz'*“‘?
z z ‘
1
1+—1—2— 1=+==
z
=j[ 1Z T Jdz
(2= 42 (z+9) -2
z z .
1 1
d(z——) d(z+-)
_ - +f =
(- +(2)? T+’ -2
z
z—i Z—"l‘—‘/z
= I tan_] Z + ] lnl ‘lz ,+C ())
V2 V2 22 _+J§
G-l 1 E 1—\/—2
\/_ J2z 2\/5 z —1+\/—z
___Lt =i tanx_l
x/i +2tan x
1 lnltanx—s/2tanx—ll+c
Zﬁ tanx ++/2tanx —1

26. €31, I=J‘3cos3 xcoéZxdx
(%)

: ]
cos’ xcos2x = 1 (3cos x + cos3x)cos2x

] .
= m [3cos xcos2x + cos3x cos 2x]

4

; 1
= *[3-5(cos3x +cosx) + % (cos5x +cosx)] ()

e '
= E(3cosBx+4cosx+cosSx)

e
I= 5!(3cos3x+4cosx+cosSX)dx

3

I

o )48, &y
—(3.=sin3x + 4sin x+-!-siﬂ 5x)t¢ ®
8§ 3 ket :
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(SRS e

» ved
,7(5) @,If—’ Ie Cosxdx4

= -[ sin x P
dx_J{_d_(e2x)J ’ Ie { +
erjcosx dx Cosxdx}dx  (s)

l+cosx 1+cosx

= [e* (/) + fydr = e fx) +c ()
2x e
/gzxsinX“J’ze sin x dx Qf.7= J' l+sinx .  _ sinx

Ydx

z

z

+c (3

/ezxsinx~262xJ‘Sin xdx + 1+cosx I+ cosx

! d .. 28(b) I e (asin bx + b cos bx)dx

2 I{d_ (e )I sin x dx} dx |

= = I ae™ sin bxdx + Ibe‘“ cos bxdx

’e2x Sin X - 262" (_ cos x) + 2J 262-\' (— cos X)dx d- ;

e =asinbee‘“dx—j{—(asinbx)je‘“dx}dx
dx

2
_ Msinx+ 2e”* cosx — 4J'e * cos xdx

+ [be= )
_ ¥ (sinx +2C0S X) = 41 + ¢, Jbe cos bxdx |
L51= e (sinx+2c08x) *ep | = gsinbe(C) - [ (aboos b))
2x 1 S a ‘
= I=f§_(sinx+7_cosx) +gcl » N J-be"" cos bxdx ©

2x

= + [ be™ cos bxdx
,-.I=Je2xsinxdx=es = e“ sinbx — 'fbe cos bxdx j

(sinx + 2cosx)+ ¢ (%)

Ie (asmbx+bcosbx)dx =e“sinbx+C ())
21.b) je-“ cos 4x dx -

1+ cosx

-3x 29(a) dx
=% (3cosdx+4sindx)+c j(1—2 )(1+x)
3% 4 42 »
[ e - i 2.5y ‘1’}2 e 0
e - 1. (1-2(-1)}(1+x |
% e25 (-3cosdx +4sindx) +c¢ () (1—2x)(1+5) {
1 s
(a)‘ﬂ%l J +smxdx i 2 . 4 o
1+.COSJ - I[3 3(l+x)
={erg__1 sin x . ——(1—2)
Ie —_ ydx _ 2 .
I+cosx 1+cosx 5 d(1—2x) 40 1 3 ()
T f(x) < Sinx | =—_3_( ) (1-2x) 371+x
1+cosx 4 '
. ) : | 3
.-: -'.fv(x):(1+cosx)cosx»—smx(O—Slnx) © =.Z_ln|1—2x|—-3-ln|1+x|+c | ®)
(1+ cos x) i _J_‘ B
= 28x+cos® x +sin? x 29(b) .[x“ ] (x> =D(x*+1)
(1+ cos x)? | 1 5 1 Ydx (3)
*m= I om . =I{m1+1) (=1-1)(x* +1)
2 (1 + COg x)l : '




=j2dx l]dx

= In| [~—tan™ x+c¢ €Y
a8 lnlx_ll——]-tan"x-kc
x+1
: 1
30(a d
()fx(x+l)2' ’
1 A B &
, ———=—+ + >
x(x+1)* x x+1 (x+1)

= 1=A(x+1)* +Bx(x+1)+Cx ---(1)
()9 x=0Fw@AE, I=A=>A=1

(Da x=-1Fw=]R, I=—-C=C=-1

(1) a3 Togw (T x* @7 T=o TS I AR,
0=A+B= B=-A=-1

j—l——zdx = e locat b opy
x(x +1) x x+1 (x+1)?

()

=ln|x|—ln|x+1|'—(—L)+c (R)
x+1
o 1
‘ +
x+1

+c

=i iinj]
: x+1

dx

3x+1 3(x+1)-2

30(b I e
( )J.(x+l) J (x +1)2

=I{3(x+1)_ 2

e+’ (1)

_ . -2
I{x+l (x+1)2}dx

== 31n|x+1|—2(———1—)+c
x+1

=3In|x+1|+——+c ()

x+1

(P +1) = x2dx
x(x? + 1)

31. (a) j

x(x + 1)

o |

_J{;_x2+]}dx

=I-l-dx~——l-j(2x+0)dx
X

x2+1

()

m'i]ﬁ_@:)ﬂ"iﬁw

= |n|x|—%ln(x2 +D)+c

xdx

31(b) ¥R, 1=

k2 J TR

X _ A Bx+(C “

2 = +t !
x-Dx"+4) x-1 x"+4

_ X___A(xz+4)+(Bx+C)(x_1),,_(1) ;izz'

(1) 4 x=1FEAE, 1=5A=A=1 ;

R 5 :{
(1) 93 TSRIF (AP xta3 ?ﬂ%mm :‘;
O=A+B:> B:—Az_g |
(l)aamwcm@mmmﬁ,

0=4A—C= C=4A=2 - i

1
- +
5 x> +4 5 x2+22 iir

=—]-ln|'x—1]—Lln(x +4) +—4—.ltan —+c
10 5 2 2

= llnlx—ll—%ln(xz +4) i 2

Xie @

2 !
32.(a) J.xe_"dx .
= xjefxdx - j{g;(x)je""dx}dx O
= —xe™” —jl.(—e_"‘)dx =_xe* —e " +c () |
32(b) [ xe™

= x'[eaxdx—j{i(x).fe”xdx}dx : )

| ;
_x—e J'1(_e )dx __xe g™ +C |

a

(3) ;

1 ax
— (ax-1e™ +¢
a

32(c) j x3eX dy
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ﬂj 2~"a')c—J‘{—c—{-(x'z)j‘e""‘dx}dx (5)

/Xlu)jaxx e )dx &)

] 332“%[%]@2)( - j{—(x°) jez“dr}dx] |

z-

2

3

] 3,2x _ = — 9, 2x
/Exe . 2[X e j( A) _(,’ d\f]

1x3€2 .__3_ x 8 —{ -[e J-

2 2

1£ 3 2x__}_ x~e~.r A (,
-—-X€ 2[ 7 ’ 2 4 ]+C

] 3 3 2 3 3 2x -
== T —-——X +—X-—— 2

(2x 2 2 X 8)(. +c (3)
MCQ @A T8

3 2x :_1_,3 W s 9 1
[xe dx {2,\ — —2—2—(3x ) + 53_(6)()_

- _\,3__3_)(24_3}{_ i}eZ,\']
f) 4 4 8

33. (a) J x sin xdx

: xj sin xdx — J {%(X‘)J- sin x dx} dx (5)
x
= X(-cos x) - j 1.(—cos x)dx
T -Xcosx +sinx +c¢ (5)
5. (b) I X cos xdx
) xj cos xd - J' {—9,— (.\')I cos x dx} dx (3)
< dx
- Xsinx - J.Lsin xdx
:xsinx+cosx+c ())
33(c)» j'xz s
i jsi“ xdx — j{—g— (xz)jsin x dx} dx (3
X
(3)

Y
¥ (~cosx) - I 2x(— cos x)dx

§\ 2
X" cosx + 2[xjcosx =

WL
d
I{E (x) I cos x dx} dx]
= 2 .
— X" cosx+ 2[xsinx — jl.sinx dx] (3)
= —x’cosx + 2[xsinx — (—=cosx)]+c¢
= —x?cosx+2xsinx+ 2cosx +c (»
33.(d) 'sz cos’ x dx [8.9.5. ¢, Y]
o 1
& _[xz —2—(1 + cos 2x) dx ()
(3)

1
o E[IXZ dx +J'x2 cos 2x dx]

1 . 1
5[53— +x° (%sm 2x) — (2x)(—?-cos 2;)

+ 2(—-2—13-sin 2x)]+¢ (R

; 1 .
—_1.[5_4,}_51“ ”x+é—xc052x-zsm 2x]+c¢

273 2
33(e) a@,l=jcos£dx q® Jx =z

IR dx=dz= dx=2zdz AR (3)
i 24/ x
I =I22 cosz dz
%2[2Icoszdz—I{%(Z)Icoszdz} dz] (%)
=2[zsinz)—jl.sinzdz] (3)
= Jzsinz—2(-cosz)+c¢
_ 2 sinv/x +2cos/x +¢ (»)
34(a) Ixsin x cos xdx = -I-Ixsin 2xdxr ()
2
_ -;:[xjsin 2xdx — j {-g; (x) j sin 2xdx}dx]  (3)
g U cos2x cos2x
=~ -1
= i—[;xcos2x+ S1n 2x]+c (s)

34(b) I x sin x sin 2x dx



Y
= _[x%(cosx—-t:osBx) dx ()
=_:]z[xJ’cosxdx-_I{dix(x)jcosxdx}dx. (3)

—xJ-cos 3xdx+.[{% (x)I cos 3xdx}dx]

= %[xﬁnx—jl'.sin xdx
sin 3x sin3x
- + dx (5
3 Ji ;o ‘
=-1—[xsin)é+cosx——xsm3x—COS3x]+c ()
2 9 ,
34. (¢) J xz dx = Ixcoseczxdx

Sin— X

= xJ.cos eczxdx—j{%(x)jcoseczxdx}dx (5)
%

()
(5)

= x(—cotx)— J.l.(—cot x)dx |

= —xcotx+ lnlsinxl+é

34(d) «f3, I =J‘sec3 i =Isec2 x secx dx
. J

_ 2 (.9, 2y
—secxjsec X dx -[{dx gsecx)jsec xdxydx (5)
=secXtanx — J'sec' X tan x.tan xdx (5)
= secxtanx —_[sec x(sec* x —1)dx

= Sf:C)ctanx—"J.sec3 xdx+fsecxdx

()

= I=secxtanx-I+ ln|tan(§+§)+c,'

=2l= sec x tan x + ln|tan(-Z —)+c,

1 1 T x, 1
—secxtanx+ —In|tan(—+ =) + —
2 R RETAET

1 | o X
= 1 =—secxtan x+ —In | tan(Z + X}
| 5 > | (4 2)|+C

=1I=
(3)
35(a) sz In xdx

= In xI x2dx - j {g;(lh x).'.xzdx}dx

Wﬂﬁ@: wﬁmw

In x. —-I—-.——dx

3
= x—lnx————szdx'
3 3
x? 1 x° x? 3
= —Inx—=—.—+c =Z_|nx_*_
3 nx 33 ‘C 3 nx 9 +c (5) i
35(b) [ x* In xdx
_ 3 d '3
= Inx[x v = [ 1= (n )| dry o
e xt 1 x*
= Inx.— - ;m:rak (» :
4
= x—lnx—l x> dx
4
A 1y A 4
= —Ihx-———+c="—hx-"—+¢
4 4 4
35(c) f“‘—xdx
o d 1
= lnxJ.X—zdx—J.{d—x(lnx)J‘x—zdx}dx
1 1 1
= Inx.(-=) - [=.(-=)dx
X X x
1
= —llnx+J.L2dx =—llnx+(——)+c
b x x x
= —llnx—l+c (4)
x % o
36(a) IZX sinx dx = _[ *I"% sin x dx
exh2 ,
= — [In2.sinx—1.cosx]+c¢
(In2)? +1
[ o3 et ¥
. - [In2.sin x — cosx]+¢
(In2)* +1
[a.‘s.ﬂ.’vsl

36(b) [(3"e* +Inx)dx
= J-(3e)" dx + jln xdx

@
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| 36(6)2,@,1—J'e {1_x+(x_1)2 }dx aR

ey = 4

1-x

=09 D=7 _‘x)z ax - (3)

x ! 1
1= e {1—x+(1—x)2}dx

[y S @i =e S@re O

o v il € _ic O
l—% (x—1)2 I—x

36(d) «f3, I= J’ ]dx @R Inx =Y.

Inx (ln x)°

W,Xzeyidxzeyd}/ AR

qfq, 1= J.e" {tan x + In(sec x) }dx AR
f(x)=In(secx) -

: secxtanx .
S f(x)=———=tanx 9N (3)
. secx

I =je"{ln(secx) + tan x }dx
=[e* /(0 + f()yde = e S+ €

.'.je’{tanx+]n(secx) ydx= e In(secx) +¢ ()
x2 +1 ,
38. 4f, 1=e’ — d [ #.3.9.°03]
(x+1)
X —1+2
(x+])
- [ DD, 2
(x+1)° (x+1)

:J‘e,{l—l v, _ydx a'«f(x)zx_]
x+1 (x+1)° x+1
C(x+D1-(x-D! 9

S = (x +1)? (
____x+l—x+l____ 2 _ a
(x+1)2 (x+1)°

[ =[er i@+ s = e f@re O

2 1 ) —
e A = G e (5)
(x+1) x+1

X

39. I(x_l)z(x+2)dx
e i( _ A . B N C

(x-1)’(x+2) x-1 (x-D* x+2
= x=A(x-1D(x+2)+ B(x+2)+C(x=1) (1)
(1)@ x=1Bea g, 1=3B=>B=1/3
(1) @ x =2 3w g, -2 =9C = C=-2/9
(1) @7 ToRems (F v G T TNFS IR M,
0=A+C=> A=-C=2/9

J- . \ dx
(x=-D"(x+2)
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(x—l)2

—lnlx—1|+ (———)——lnlx+2]+c (R

=219
+

x+2 bz ®)

2/9 ,
-[ x—1

O | N

2 —1_1

= —In| +c
3(x-1)

9 x+2 )

40. «f3,1= dx

(x +2)?
=J»,x2 +4x +4—(4x+3)
(x +2)?
4x +3

Trdx AR

4x+3 4 B

(x +2)? =x+2+(x+2)2

= 4x+3=A(x+2)+ B---(1)

(1)a x=-—23Fwa*1g, B=—8+3=-5
(1) 9% TERAT (WF x 97 W WA FE AT,
4=4A=> A=4

4 5
== + d (5)
j.{ x+2 (x+2)2} *
= x—4In|x+2|- +c (R)
x+2
WﬁWMCQ
1. _[ = ? [DU 07-08; NUOG-07]
COS x
dx d(tan x) _
Sol™ 1= [$2O% 2+/tan x
? J- \/tanx J.«/tanx

B (4% ;. =2 [DU 07-08; NUOT-
J cos?(xe*)

08; KU 03-04]

Sol" :1 =Isecz(xe’)d(xe")= tan(x.e")‘

3. | "’:/_=? [DU 02-03]
X+vX
R..I.—— dx :.’7""1(‘\/-;.*‘]))
Bol > “IJ;(J;H) Jx+1

Bo5eq SifS: S SI AT

=2In(Gx + D) +¢

4. J.sin 3 X cos xdx = ¢ [DU 98-99]

Sol™ :1 =J‘sinS xd(sin x) = ésin(’ X+c
dx ‘ ,
S. | ———=?  [JU 06-07:
i == [7U 06-07; CU 04.5)
e’dx _ r d(e¥)
2x —I xy2
e”” +1 1+(e”)

= tan"'(e*)+ ¢

Sol" :] = J.

6. [ - 1+x¢ix—" [DU 95-96; JU 07 03]

1+ x

Sol™ :I= J’*dx

V x
+(-2) o =

_IJI__

= sin~! x—%.2 l—x2 = sin' x—4/1-x?

7. J’ xe*dx =? [JU 07-08]
Sol™ :1= (x-1)e* +c

=2 [ SU 06-07]

8. J-ay bx
Sol™ :1=— bj

1
=——=In|ay -bx|+
“Injay - bx| +c

d(ay bx)
ay — bx

9. J‘ex sec x(1+tan x)dx =? [RU 06-07]
Sol™ :1 =J-e”(secx + sec x tan x)dx

= fe*{secxa-D(secx)}dx = ¢" secx

10. I-— singdr=7? [CU 04-05]

Sol™ :1 =—sind>_[ dt =~tsin¢g+c
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!
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pi" 7 4) 32 o@an? 4 3
o 17. ——2a O y aF WF Fo¢ [CU
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Sol™ (x+1)2 e 18. If(x)dx=cosx+k A f(x) 99 AN
1 1 : IO | 03]
-l +1)2}dx 4 SO
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1 e’ dx
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13, [ xcos xdx =7 [DU 96 - 97] - [CU 02-03]
=xsinx___(1)(_cosx) = xsinx+cosx +¢ SO[n:i(Iydx)z y=sinx
14, j xln(1+2x)dx =7 [SU 96-97] |
‘ NINREACRS
Sol" :1=In(1 + 2x).— — ===l ~
nl+ x) j1~l—2x 2 y 20. x+17 == b A as b
1 (x=3)(x+2) x-3 X+2
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) Sol™ : a= =4; b= =-3
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