Toble of Integrals | | I:":I
ARppendix

‘ NOTE. In every integral the constant of integration is omitted and should be supplied
by the reader himself.

SOME FUNDAMENTAL FORMULAS

j[f(x) + g(0)]dx = f fO)de + j 2(x) dx.
2. J' of (M) dx = ¢ f f(x) dx.
ff [g())g'(x) dx = J f@)du where u = g(x).

4 [f@ewdr =) [ ds - | f'(x){ [ & dx} dx

RATIONAL INTEGRANDS INVOLVING (ax + b)
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5. | (ax + bpde =@

am+1n "F -D.

6. | (ax +b)y1dx= llnxax +b|

7. | xtax + byrdx = —,(ax + b)m[

_:-zb rTTb}-—T] (n# —1, -2).

8. x(ax+b)"dx=% —b—,_lniax+b|

9. | xtax +by2dx = Linlax + b1+ 2]

—

10. J ax+b

dx_—[ (ax+b)z—2b(ax+b)+b21n|ax+b|]

1 b2
11. .(——pdx—a,[ax+b —25 — blnjax + ]}

1 _ 1 x
] mdx—Tlnlmt b +=0).

1 _ 1 a
13. ] ;2(¢zx_+l3$dx_—77_x'+b31n|

12.

ax + b

| & ==0).

1 1 ax +b
U | s - g s - | b 0.

1 _ ex +d
649 13. J (ax+b)(cx+d)dx—'bc——adln|ax+b
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I(ax+chx+ﬂ bc_a{ ‘“|0x+b|——lnlcx+d|}

(bc — ad # 0).
1 _ 1 1 c ex +d
17. _[(ax+b)2(cx+d)dx—bc—ad{ax+b+bc—adlnlax+b|}
(bc — ad # 0).
x a1 b d cx +d
18. J-(ax+b)2(cx+d)dx_ bc—ad{a(ax+b)+bc—adln|ax+b|} v
(be — ad 3 0).

INTEGRALS CONTAINING ./ax + b

— 2[(ax + b)¥*  blax + b)*2
19, J-xJax +5dx—;i[ % - 3 :l

. [ yar T = AN Bax b o | par £y
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d 2ax

21. x = /\/ax+b

x
Aax + b

22. fm“"

o|vax 85— /5
7‘3—+5T77," >0,

———Tan !4'/“"“J b < 0).

[ e VaxtB_(n—3a 1

23. J */ax + b dr = b(n — 1) xT @n =2 J‘ 1 ax +$dx (n1).
(V@ T8, _, s 1

24, J > dx = 24/0x + b + b V—ﬂ dx (see 22)-

'~/ +b , _ Jax +b
25, J dx + o 4/ax+ bdx (see 22).
INTEGRALS CONTAINING a2 + x2
[ 1 - X
26, ) mdx=7l‘an 1—;'
[ 1 _ x 1 - X
27. J (__a2+x3)2dx———'*_f2a1(a +x)+2—a,Tan 1—
[ 1 _ 1. [x+a
2. | a—-—-,_x,dx_zm|x_a|- |
[ 1 x+a
2. J (a"-—xz)zdx—2a7'(a2—.x’-)'l'4a3 lnl a,
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INTEGRALS
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44,

4s,

46.

47.
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1
J-(Tz-?f:—x—z)dx = :i;—z—lnlaz :l;x’l.

1

1 _ x2
Ix(az :txi)dx fﬂz—zln

az + x2

CONTAINING 4/a% — x2

-

1 = Sin-t X
uJal—xzdx_SIn 2 (a>0).
:—/-zz—x_—;;dx=—~/5_2_—_xi.
[ x2 ____x;\/az—-x2 o X
~~/a1—x2d_ ——-2—-—+281n r (@a> 0).
[ _ 1. la+aa—x2|
J x~/a2—x2dx_—7m x

[ 1 A/az = x2
o — X = — Y
J xk/q’-—xz ax

[ 1 de=L X .
@@= =aga—n

-

X 1

dx .
@ =" Vak = xt

x2 dx — X
(@ — x3i? X = vV — X2

— Sin~! -i— (a>0).

1 _ 1 1, |a+aa®—x?
J x(az—Xz)’/zdx-a%\/az—xz—zslnl x
[ 1 1 e =x2 x
| ,‘cmz——x?)‘s'ﬁdx—a?[— x +¢az—xz]

NE TR = FarSint L 4 Sx/aT= R (a>0).

.[xJaz “xidx = —{(a? — x?)32,

e - / T2 — X2
x’;\/az—xldx_—_-—x("2 4x1)3v7-+_a7-xA/a82 xz—i-%‘Sin"% (a> 0).
“/———Ez?;zdx=«/m—aln “-——-——+~/f’_:7’-

(V@ —x2, _  AJ@E—=x* o X
——;—i—dx————————x Sin™! a (a>0).

[ (a2 — x3)/2dx = {-(a‘ — x3)3/2 4 %C’Wa’ -3+ -3—0‘ Sin™! % (a>0).



48. j' x(ad — x3)¥2 dx = — (a2 — x3)572,

o (a2 _xxz)s/z de = (a? _3xz)3/z + T =T — ln|a' + m |
50. | x*(@? — x)V2dx = _11_ 7X"*@? — X2 + - I x**%/a? — x? dx
‘ (n# —1).
51. x*/a? — xtdx = -—;_}_—-x"“(a’- — x2)3/2 +ar =) 1) I *2/a% — xtdx
‘ (n# =2).
INTEGRALS CONTAINING /X% £ a2
[__1 = g g
52, ] mdx ln|x+~/x ia|.
= 7) 3
53. ) 7;;—; dx /\/X + a2,
" x2 -1 T I ¥ T a3
54, um X.\/ q:,—z—a ln|x+Jx j:al

[ 1 1 a ++/x% + a3

55. ) mdx————a-ln =

1 _ 1 -1 X
56. mdx—-a—Sec‘—a- (a> 0).

s1. | 1 dx = YL@
t ) x2/x% £ a3 ax

1 _, 1 X .
B |@rzamE=tamra

9. | rmmdr = — =y
J x* +a?) VEEYT

-
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60. ] mdx—’——m'{*lnlxﬁ'»\/ X £ il

1 _ 1 1
o | sz dx_i—,{vxziaﬁj‘wxziazdx} (see 55 or 56).
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R iai)mdx a‘{ x tT= :l:a’}'
63 .————mdx=l{ x 1 __x }
)2 ta?) alV/xTta: 3 G2Lad)Y
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64, | g dr = —~
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x’

1
6s5. ) Zx’ + a’)m dx = e3 I e prn al)yii3’
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Imdx- +ix/AT T @b thathn|x + /T E B *

Ixa\/xz £ a2 dx = §(x? + a?)*2,

/AL dx = X (e £ a9 F gatn/FTE @ — gatlnlx + /T L.

"/mdx=~/m—aln a+«/’m’
X X
'J}‘T"—z

x“‘ dx=¢x7_——a=—aSec~t§ (a> 0).

L P28 | n|x+ /T AL

(x £ a9V dx = E(x* + a2 £ 3o/ IR + Fatln|x + VT ET|

-‘-x(xz + a?)¥3 dx = }(x? £ a?)%'2,
. . 2 4 @2
CIET0LLY NI PR e J‘ ﬁ.xi_“’ dx (see 69 or 70).

1

‘ x‘(x’:l:a’)?/’dx=n+lx"‘“(xzzi:az)’/’—n—%_—lj‘x"“«/x—r—:}:a"dx
(n# —1).
-' s/ T ds = i 1 0 7 £ED I /LS dx
(n# —2).
CONTAINING ax2 + bx + ¢
1 2 o 2ax+b .
J‘axz_*_bx_*_cdx—l\/“c_szan T (¢?—4ac<0)
_ 1 2ax + b — /6T —dac| ., _
= e N e TP | ¢~ %> 0.
1 2ax + b
_[(ax’+bx+c)1dx (4ac—b’-)(ax’+bx+c)+4ac—b’J‘ax3+bx+cdx
(see 77).

TRIGONOMETRIC INTEGRALS

<.

* §0.

J'sinxdx = —COS X.

Icosxdx-sinx.
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8s.
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88.

89.

91.

92.

93.

95.

96.

97.

98.

fac’xdx = tan x.
Imswzxdx = —cot x.
J'secxtanxdx = SeC X.

f cosec x cot x dx = —cosec x.

. 1 . X
2 = . .
sin2 x dx = 25mxcosx+ 7

[ 1.
cos? x dx = 5 sinxcosx +-§--

" . 1. —
sin" xdx = —-'Tsm"“xcosx+".n !

J- sin2xdx (n>2).

-

n—1

1 . .
cos" xdx = - cos" ! xsin x + cos"2xdx (n=>2).
sin x cos x dx = % sin? x or —} cos? x.
x.

. 1 . 1 .
sin? xcos? xdx = —Tsmxcos’x+—§-smxcosx+ 3

sin™ x cos® x dx =

e, G ey &

1
m+n

1
m+n

x sin x dx = sin x — x cos x.
x ¢os x dx = ¢os x + x sin x.

x"sinxdx = —x"cosx + nx*"!sinx — n(n — I)Ix'"sinxdx.

[ SN S SN S

x*cos xdx = x*sinx + nx*"!sinx — n(n — l)fx"'zcosxdx.

[ sin? x dx = X% _ Xsin2x _ cos2x
4 4 8

. _x3 xz 1\ .. X COs 2x
xzsm"xdx—-—6——(—4-—-—8—)sm2x————4———-

2 .
xcoszxdx=x?+§ﬂh&3_x+c0582x.

x3 xt 1) X COs 2x
x’cos’xdx=—6—+(7‘——-§)sm2x+—-—4—-

—sin™"! x cos**1 x + (m — 1) J. sin™~2 x cos* x dx}

{sin"'“ xcos™lx +(n—1) I sin™ x cos* 2 x dx}.
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105.
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INTEGRALS

110.

111.

112,

113.

114

115.

116.

117.

jtanxdx = —In|cos x|.

Itanzxd_x = tan x — X.

I tan* x dx = n _l_ i tan*~1 x — J- tan"2xdx (n>2).
Icotxdx = In|sin x|.

Icotzxdx = —cotx — x.

j cot* xdx = — cot* ! x — I cotr"2xdx (n>2).

1
n—1
Isecxdx = In|sec x + tan x].

jsec'xdx=;l—-_!_-—l{sec"'2xtanx + (n —Z)J.sec"'zxdx} (n=>2).

fcosecxdx = In{cosec x — cot x|.

J.cosec"xdx=
n—1

{——cosec""x cotx + (n—2) J. cosec*™2 x dx} (n=2).

CONTAINING EXPONENTIALS AND LOGARITHMS

o dx = Leox,
J a

[ x e = L o=
adx—ln—aa.

xe%* dx = ;};(ax — 1)es=,

xnea* dx = %x"e‘“ - —:— j xv~1eo% dx,

[ 1 _1 . :
] BT e @ = gglax —In(b + ce*)] (ab' 0).

~

1 R 5
| e e = gy Ten t(ey[2) (e >0,a20)

eo* sin bx dx = a—,ﬁe‘*(a sin bx — b cos bx).

e cos bx dx -a-,-l'_—pc"(aoosbx+bsinbx).




118, | es= sin® bx dx =2—,—;1W{e« sin*~1 bx (a sin bx — nb cos bx)

+ n(n — 1)b2 | e**sin*"2 bx dx}.

119. e®* cos” bx dx = a—z'%,‘ﬁﬁ{e" cos™ ! bx (a cos bx + nb sin bx)

+ n(n — 1)b% | e** cos" 2 bx dx}.

o

120. Ilnlxldx =xIn|x| - x.

121. J.xlnlxldx ={x21'nlxl — {x%

‘ 1 1
122. Irlnlxldx—”+1x"”[ln|x|—m:| (n s —1).
123, Ima=ln|ln|xll.
P

124. jln"lxldx = xIn*|x| — n j In*~1 | x| dx.

125. Ix"'ln"lxldx = :_ 1{.x""“ In*|x]—n I x™ Int—t ledx} (m = —1).

X

In» 1
126. J' n" | x| de = 1ot x],

INTEGRALS INVOLVING INVERSE TRIGONOMETRIC FUNCTIONS

127. J’Sin‘l xdx = xSin~1 x + /T — x2.
128. J‘Cos'l xdx = xCos~! x — /T — x2.

X1

V1=
{x"” Cos™1 x + j

. 1 -
129. I#Sln‘xdx=n+l{#*181n‘x— J‘zdx} (n% —1).
1
n+1

xnt
130. | x* Cos™! xdx = —] dx} (n= —1).

A1
131. JTan" xdx =xTan"! x — $In(x%2 + 1).

132. | o Tant xdx = — X+ Tan™! x — —3—"'” dxl.
. n+1

133, J'Sec-xxdx = xSec™t x — In|x + /FF =1}

134, J-(axu_ dx = -3|n|-—5| (10, b5 0).

1 _ 1 A/ax* b — /b
135. J‘x.\/ax"+bdx_n~/bln .\/ax"+b+~/b‘ 6>0
———Sec 4/-—— b <0).

136. j 4/x j[ de =X FhxFa+(@a—bn|y/XxTb+/x+al

137. I _‘_xdx—aSm";—;\/a"—Jcz

a—x



