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Basic rules of integration
Integrals of the form f(ax + b)
Properties of integrals
Simple applications

Methods of integration
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Integration

List of formulae

1, [x"dx = ;(r:+c fedx = et c

1
. kdX: + . _dX= +
3.[ kx + ¢ -[x log x + ¢
5._[sinxdx=-cosx+c ..[cosxdx=sinx+c

7.Jsec2x dx =tan x + ¢ 8.Jcosec2xdx=—cotx+c

9.J sec Xx tan x dx = sec x + ¢ 10._[ cosec x cot x dx = - cosec X + C

dx dx
11. I— =sin’x + ¢ 12. J. = tanix + ¢
V1-x? 1+ x?

dx
3. I—x\/;z—ﬂ = sec'x + ¢ 14. I tan x dx = log (sec x) + ¢

. I cot x dx = log(sin x) + ¢ 16. j sec x dx = log(sec x + tan x) + c

I cosec x dx = - log (cosec x + cot x) + ¢ 18..[ logx dx = x logx - x + C

dx . _{xj dx 1 X
—=SIN"| — - = N
I 232 a) t ¢ Zo'ja2+x2 atan a )t ¢

dx dx
. Iﬁ = log ‘X+\/m‘+c 22. Iﬁ= |Og‘X+m‘+ c

= —log +cC

I dx 1 a+x
" a?—x? 2¢ a-x

2

X a? . 4(X
I JaZ-x?dx = —+a%-x? +?Slnl(gj +cC

X a’
I Vx?-a?dx = - +x?%-a% - > Iog‘X+\/X2—az‘+c

2
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2
27. I Vx* +a® dx = %x/x2+a2 + a7Iog ‘X+\/x2+a2 +c

28. Integration by parts
Iu dv = uv - Jvdu

Remark 1.

To integrate the second and third powers of sine and cosine of angles use
the following formulae

> 1-cos2x ) 1+ cos2x
1. Sin X =" 2.cosx=T

3 sinx = 3sinx —sin3x 4 cos’x = 3cosx + cos3x
' - 4 ' B 4

Remark 2

To integrate the products of sine and cosine of angles use the following
formulae

. sin Acos B = Z[sin(A+B) + sin (A-B)]

. cosAsinB [sin(A+B) - sin (A-B)]

. cos Acos B

[cos(A+B) + cos (A-B)]

. SiNnAsinB

1
2
1
2
1
2
1
2

[cos(A-B) - cos (A+B)]

sin‘l( 2X ) cos™ 1-x° an‘l( 2X
2 | = 2 | =
1+X 1 1-x

Types of Integrals

dX = log|f(x)| + c
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.
2. I%dx —2 () + c

n e _ [fear™
3. [ [FOO1 F(x) dx = e
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Integration Formulas

1. Common Integrals Integrals of Exponential and Logarithmic Functions
Indefinite Integral I Inxdx=xlnx—x+C

Method of substitution K e

, x"Inxdx = Inx— +C
[ F(g(x)g (xrdx = [ f Gwydu f (1)
Integration by parts
, g i J.e" dx=e"+C

[ g @ar = f0g(x)-[ g0 f (x)ax
Integrals of Rational and Irrational Functions J.bx dx = nb +C

J.x”dxz X i+ C Isinhxdx=coshx+C

n+1

1 Icoshxdx =sinhx+C
I—dx=ln|x|+C

X
chx:cx+C

2

jxdx:%+C

3

Ixzdx = %— +C

jizdx=—l+c
X X

J.x/;dx: 2x\/; +C

3

dx =arctan x+ C

J-1+x2

J. ! dx =arcsinx+C
1-x%

Integrals of Trigonometric Functions

J.sinxdxz—cosx+C
Icosxdxzsinx+C
Itanxdx:1n|secx|+C
J.secxa’len|tanx+secx|+C

jsinz xdx=—(x—sinxcosx)+C

J.cosz xdx=—(x+sinxcosx)+C

= N =

jtanzxdx: tanx—x+C

J.sec2 xdx=tanx+C
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2. Integrals of Rational Functions

Integrals involving ax + b

n+l
I(ax+b)ndx=M (forn;t—l)
a(n+l)
| lbdx=11n|ax+b|
ax+ a
n l)x—b n
J.x(ax+b) dx = 2a(n+ )x (ax+b) . (forn#-1,n#-2)
a”(n+1)(n+2)
by x b
Iax+bdx=g——21n|ax+b|
a
J. al s dx =— b +L21n|ax+b|
(ax+b) a”(ax+b) a
1- -b
j ol dx=— a(l=n)x — (forn#—1,n#-2)
(ax+b) a”(n-1)(n-2)(ax+b)
2 (ax+b) ,
—:‘-—d.xz-l,— ‘—”x——)——219(auc+b)+b2 Injax +b|
ax+b ad 2
2 2
j"—zdxzi3 ax+b—2bln|ax+ b -2
(ax+D) a ax+b
X 1 2b b’
[ dx=—|nfax+b[+———- .
(ax+b) a ax+b  2(ax+b)
2 +b)" 2b(a+b)"" b (ax+b) "
J‘x—dxz% _(ax ) + (a ) — (ax ) (forn;tl,2,3)
(ax+b)n a n-73 n—2 n—1
J.;dxz—lln axth
x(ax+Db) b x
1 1  a, |ax+b
| 5——dr=—+ =
x”(ax+b) bx b X

1 1 1 2 |ax+b|
J.—Za’x=—a 5 +——-—<In
x* (ax+b) b*(a+xb) ab°x b | x|

Integrals involving ax’* + bx + ¢

1 1 X
J. > 2abc=—arctg—

x“+a a a
| ) ;—aan;i f0r|x| < |a|
I gt 1, x—a
rooa —1In f0r|x| > |a|
2a x+a

http://www.trbtnpsc.com/2018/06/latest-plus-one-1ith-study-materials-tamil-medium-english-medium-new-syllabus-based.html
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arctan 2axth fordac— b* >0

2
\/4ac—b2 Vdac — b?
| L 2 |2ax+b Vb* - 4ac|
ax* +bx+c —4ac ‘2ax+b+\/b2—4ac‘

3 2
2ax+b

for 4ac—b* <0

fordac — b* =0

J‘%dxziln‘ax +bx+c‘—i d—x
ax” +bx+c 2a 2a° ax® +bx+c

2an—bm ( 2ax+b

ﬁln‘ax2 +bx+c‘+ for dac—-b* >0

———arctan ———
2a av4ac —b* Vdac —b?
mx+n m 5 2an —bm 2ax+b 5
———dx =< —In|ax” + bx + ¢| + ——=4arctanh ———= fordac—-b" <0
Iaxz +bxtc 2a ‘ ‘ aNb* —4ac \Vb* —4ac
ﬂln‘ax2+bx+c‘—M for dac—-b* =0
2a a(2ax+D)
1 2a 2n-3)2a .
1 dr = 2ax+b \ ( ) j 1 I

(ax2 +bx+ c)n (n—1) (4ac ~b* )(a)c2 +bx+ c)n_] (n- 1)(4.'1‘0 T ‘bz) (ax2 +bx + c)n_]

2

1 1 X b 1
[———dr=—In| 57— ——[—5———adx
x(ax2+bx+c) 2¢ lax” +bx+c| 2c’ ax"+bx+c
3. Integrals of Exponential Functions
cX
Ixecxdx=e—2(cx—l)
c
2
J.xzecxdxzecx x__ﬁ_’_i
c 3
J'xnecxdx:lxnecx _EJ‘xn—lecxdx
c c
—dx=1In|x|+
< a3
Iecx Inxdx = L In |x|+ E; (cx)
c
e sinbxdx = csinbx — b cosbx
I c? +b? ( )
X
Ie”x cos bxdx = ————(ccosbx +bsinbx)
c“+b
cx . n—1 -1
Iecxsin"xdxze 251n zx(csinx—ncosbx)+n§n 2)J. *sin" 2 d
¢t +n ¢ +n
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4. Integrals of Logarithmic Functions

j.lncxdx =xlnecx—x
J.ln(ax +b)dx = xIn(ax +b) — x+ éln(a)c+ b)
a

I(ln x)2 dx = x(ln x)2 —2xInx+2x

I(In ex)" dx = x(Inex)" - nj(ln cx)'kl dx

£:1n|lnx|+lnx+z('m.€)
In x i B4
J e e (forn+1)
(lnx) (n—l)(lnx) n—1 (lnx)
J.xmlnxabc:x”“rl nx 1 5 (for m#1)
m+l (1)
m n xm+1 (ln x)" n m n-1
Ix (lnx) dx = p— _m+ljx (lnx) dx (form;tl)
1 ._n 1 n+l ‘
j(nx) dx=(nx) (forn#1)
X n+1
2
n In x"
Ilnx dx=( ) (forn#0)
X 2n
In x In x 1
— T dx=— - orm #1
x" (m—1)x"" (m—1)2 Pk (£ )
1 n 1 n 1 n—1
J-(nx) dx=— (In x) -+ " J-(nx) dx  (form#1)
x" (m-1)x"" m-1 X"
j :1n|lnx|
xInx
= i (n-1) (Inx)
J & 3y 700
anIlX i=1 i-i!
| o __ 1 (forn#1)

x(nx)"  (n=1)(Inx)""
Iln(x2 +az)dx=xln(x2 +a2)—2x+2atan_1£
a
Isin(ln x)dx = %(sin(ln x)—cos(In x))

Icos(lnx)dx = g(sin(ln x) +cos(lnx))

http://www.trbtnpsc.com/2018/06/latest-plus-one-1ith-study-materials-tamil-medium-english-medium-new-syllabus-based.html
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5. Integrals of Trig. Functions

J.sin xdx=—cosx

cos xdx =—sin x

sin? xdx = g—isin 2x

-3 1 3
Sin XdXZECOS X—COS X

]
]
[ cos? xdx:§+isin 2x
I
]

. 1.
cos® xdx = sin x — 5 sin® x

J. - xdlentanf

sin x 2

J. dx xdx =In|tan £+£
COS X 2 4
J. _df xdx =—cotx

sin” x

dx
J‘ -— xdx = tan x
cos” x

COS X 1
+—In

X
tan —
2

x 7
tan| =+~
(2 4j

sin® x 231n X

dx _ sinx lln
cos” x 2cos x 2

1
sin x cos xdx = — Z cos2x

1
sin xcosxdx—gsm X

sin® x cos xdx—i—Ls1n4x
8 32

tan xdx = —In |cos x|

Jo5
J
J
J
[sin xcos® xdx——%cos x
J
J
J

sin x

cos’ x COS X

sin” x X )
I dx=In|tan| =+ = ||—sinx
COS X 2 4

J.ta.n2 xdx=tanx—x

jcot xdx=1In |sin x|

www.mathportal.org

www.TrbTnpsc.com
cos 1
_[ R zx dx =— L
sin” x sin x
2
Ccos
f - X dx = In|tan 2|+ cos x
sin x 2

fcotz xdx=—-cotx—x

dx
j+zln|tanx|
sin xcos x
dx 1 X
I — =———+Inftan| —+—
sin” xcos x sin x 2 4
dx 1 X
I - = +In|tan —
sinxcos” x COSXx

dx
Iﬁz tan x —cot x
SIn” XCOS X

) ) sin(m+n)x sin(m—n)x ,
Ismmxsmnxdx = + m #n
2(m+n) 2(m—n)

cos(m+n)x  cos(m—n)x

2(m+n) fZ(m—n)

f sinmxcos madx =— nt #n’

sin(m+n)x sin(m—n)x 7
Icosrrvccosnxdxz + m #n
2(m+n) 2(m—n)

2

n+l

. cos" x
fsmxcos” xdx =—
n+1
s n+l
. sin"" x
fsm” xcos xdx =
n+1

farcsin xdx = xarcsin x +v1— x>
farccos xdx = xarccos x —v1— x*

farctan xdx = xarctanx—lln(x2 +1)
2

farccotxdx = xarccotx+%ln(x2 +1)
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