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TOPIC 6

INDEFINITE & DEFINITE INTEGRALS
SCHEMATIC DIAGRAM

Topics Concept Degree off References
Importance | Text book of NCERT, Vol. Il 2007 Edition
Indefinite | (i) Integration by substitution * Exp 5&6 Page301,303
Integrals (ii) ) Application of trigonometric ** Ex 7 Page 306, Exercise 7.4Q13&Q24
function in integrals
(iii) Integration of some particular ok Exp 8, 9, 10 Page 311,312 Exercise 7.4 (
function 3,4,8,9,13&23
r dx J dx
r 1 X
dx I > d :
Y Ja? - x? ax“ +bx+c
¥ dx
" Vax? +bx+c
r (px+ q)dx
Jax? +bx+c
(px+ q)dx
" Vax? +bx+c
(iv) Integration using Partial i Exp 11&12 Page 318
Fraction Exp 13 319,Exp 14 & 15 Page320
(v) Integration by Parts *x Exp 18,19&20 Page 325
(vi)Some Special Integrals Frx Exp 23 &24 Page 329
j\/az +x2 dx, I\/xz —a® dx
(vii) Miscellaneous Questions *rk Solved Ex.41
Definite (i) Definite Integrals based upon * Exercise 27 Page 33® 2,3,4,5,9,11,16
Integrals | types of indefinite integrals Exercise 7.9
(ii) Definite integrals as a limit of *x Exp 25 &26 Page 333, 334 Q3, Q5 & Q6
sum Exercise 7.8
(i) Properties of definite Integrals Fork Exp 31 Page 343*,Exp 32*,34&35 page 3
Exp 36***Exp 346 Exp 44 page351
Exercise 7.11 Q17 & 21
(iv) Integration of modulus functioi *x Exp 30 Page 343,Exp 43 Page 351 Q5&
Exercise 7.11
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SOME IMPORTANT RESULTS/CONCEPTS

X n+l

n+1
*Il.dx=x+c

jx”dx— +cC

*J.X—lndx=—xin+c

* i:2\/§+c
I

*J'%dx+c

*J‘exdx:eX +cC

* jaxdx _a
loga

+C

* J'sinxdx = —COSX+C

* Isinxdx = —COSX+C

* jcosxdx =SiNnX+C
*J'se(fxdx:tanx+c

* Icoseczx dx = —cotx+c

* jseoctanx dx=sex+cC

* j cosecx cotx dx = —cosecx+ ¢

* I tanx dx = —log|cosx| + ¢ = log|secx| + ¢

*fcotxdleog|sinx|+C
*.[secx dx =log|secx + tan x|+ C

a3

* Icose(x dx=log|cosecx - cot x|+ C

+C

=-log|cosecx+cotx|+C

=log tang +C

*IXZd_Xa2:%| ;(T_Z+C, ifx>a
*J.azd—xxzz?al o X+C ifx>a
*Iaz(j_xxz :%I gz+§ +C/ifx>a

j dx sin™ 5+c—-cos—+C

Ja? a

*.|'—:Iog|x+\/x2+a2 |+C
Ja? +x?

dx
* | —=—= =log|x +/x*-a’ |+C
2 gl

*
2
X a
J'\/x2 +azdx:§\/x2 +a’ +Elog‘x+\/x2 +a’
*

2
J'\/x2 —azdx:gvx2 -a’ —%Iog‘xm}x2 -a’
2
*J'\/a2 —x2dx=§\/a2 —x? +a?sin‘1§+c
a

00 £F 00 £, f.,(x)Jdx
= [£,00dx £ [f,(x)dX*........ + [f,(x)dx
* jxf(x)dXijf(x)dxm

* j uvdx = u.j v.dx — j U v.dx]% adx

b
* j f(x) dx = F(b)- F(a), where F(x) =j f(x) dx
a
* General Properties of Definite Integrals.

b b
* [£(x) dx= [f(t) dx

ba ab
*jf(x)dx:-jf(x)dx

Z c ) b
*jf(x) dx = jf(x) dx + jf(x) dx

* _t[)f(x) dx = _tff(a +b-x) dx

* Tf(x) dx J%f(a - X) dx
0 0

a
2jf(x)dx, if f(X) isanevenfunctionof x.
0

0 if f(X) isanoddfunctionof x

* Tf(x) dx

+C

+C
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Lf X 14X 1 X a _
.[XZ . _atan E+C’_ acot a+C . Tf(x) dx = ij(x)dx, if f(2a-x) =f(x).
: :
0 0 if f(2a-x) = -f(x)
Assignments
(i) Integration by substitution
LEVEL |
mtan Lx sin_lx
1. jwdx Z.Ie >—dx S.je dx
X 1+x 1-x2
LEVEL Il
1 1 1
1. dx 2. dx 3. dx
LEVEL Il
L| vtanx g 2.J’ta¢dx S.J._;dx
Sinx.cosx Sew + Cosx sinx.cos’ x

(i1) Application of trigonometric function in integrals

LEVEL |
1. I sin® x.dx 2._[ cos? 3x.dx 3. I COSX.C0S2X.COS3X.dx
LEVEL Il
sin4x
1.J.sec4 X.tanx.dx 2.j - dx
sinx
LEVEL III
1.J'cos5 x.dx 2. I sin? x.cos> x.dx

(iii) Integration using standard results

LEVEL |
1
L dx 2. [ ———dx 3.[— dx
4x% -9 X“ +2x+10 Ox“ +12x+13
LEVEL Il
X COSX dx
1.|———dx 2. dx 3. | —
'[x4+x2+l Isin2x+4sinx+5 '[1/7—6x—x2
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LEVEL Il
2 X% +x+1 X+ 2
1. | ———dXx | ———dx 3. | ———dx
J‘\/1—x2—x4 IXZ—XJFl I\/x2+5x+6
4 Hl_—x dx 5IL [CBSE 2011]
V14 x JJ(x-5)\x—-4)
(iv) Integration using Partial Fraction
LEVEL |
2 _
2Ly, df g s %2 g
(Xx+D(x-1) (x-D(x-2)(x -3 (xX+D(x+3)
LEVEL Il
1 j X% +2x+8 i 5 jx2+x+1dx 3_[ x% +1 «
I (x=)(x-2) %% (x+2) " (x-D?(x +3)
LEVEL Il
1._[ 82 dx 2“’L S.I 13dx
(X+2)(x° +4) SinX +sin2x 1+ X
(V) Integration by Parts
LEVEL |
1.'fx.se(,2 x.dx 2. _[ log x.dx 3. I e” (tanx + logsexx)dx
LEVEL Il
P
1..|‘sin‘l x.dx Z.Ixz.sin‘1 x.dx 3.jx'sm 2X dx
V1-x
1-x2
4. | cos* dx 5. [sed x.dx
foos? 15 f
LEVEL 111
e (L+X) log x
1. | codlogx )dx 2. 3. dx
I dlogx)d j(2+x)20|x I(1+|ogx)2

4-I 2+sinX & dx
1+ cos2x

(vi) Some Special Integrals

5. j e?* . cos3x.dx

LEVEL |
1.I 4+ x2 dx Z.I 1—4x2 dx

LEVEL Il
1.I X2 + 4% + 6.dx Z.I 1—4x — x2 dx

LEVEL I11
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1. I(x +1)\/1—x—x2.dx 2. I(X—S)sz + X dx

(vii) Miscellaneous Questions

LEVEL Il
1 1
ot ox 2 [t 3.

2 —3c0s2x 3+sin2x 4sin X+5COSZX
4.I _ de 5.j _4S|n2X 7 dx6.j Sex dx
1+ 3sin? x + 8cos? X sSin” X + COS™ X 5sexx + 4tanx

LEVEL Il
1J-3sinx+2cosxdx 5 J~ dx 3J~ x? dx
7/ 3cosx + 2sinx 4 1-tanx Jx4 -1
2
X +1
4, | —————dx 5. 6. | v/tanx.dx
J‘x"'+x2 +1 -[x +1 J.

Definite Integrals

(i) Definite Integrals based upon types of indefinite integrals

LEVEL |
1 % +3 /2 2
1._[ 2. j\/sinx.coss xdx B.Ix\/x+2dx
0 5x% +1 . 0
LEVEL Il
2 2
L[5 (1 e
1 X +4x+3 X %2

(i1) Definite integralsas a limit of sum
LEVEL |

2

1. Evaluate| (X + 2)dx as the limit of a sum.

0

4

2. Evaluate| (1+ X) dx definite integral as the limit of a sum.
0

LEVEL Il
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2
1. Evaluate (3x2 —1)dx as the limit of a sum.

1
3

2. Evaluatej(x2 +1)dx as the limit of a sum.
0

LEVEL 111
2

1. EvaluateJ. (X2 + X+ 2)dx as the limit of a sum.

1
4
2. Evaluatej (ezx + x2) dx as the limit of a sum.

2

(i) Properties of definite Integrals

LEVEL |
"% Jtanx 2 Ja—x "2 sin®x
1. I ——————dx Z.I—dx 3, j dx
. 1++/tanx L VX +/4-x 5 sin®x+cos* x
LEVEL Il
2 X T xsinx T xtanx
T . 2 [XSIX_g 3 [ XX g,
5 SiNX+cosx o1+ cos X 1 Secx.cosec
/3 dx
4. —F—[CBSE 2011
EJ;61+ v tanx [ ]
LEVEL I
b X +SinX /2 nl4
L dx[CBSE 2011] 2. [ logsinx dx 3. [log(L+tanx)dx
1+cosx
0 0 0
[CBSE 2011]
(iv) Integration of modulus function
LEVEL I
5 2 /2
1. ~Mx—2|+‘x—i~1+‘x—4{)dx 2. ~ﬂx?’—x‘dx 3. I[sin|x|—co§,x|]dx
2 -1 -n/2
Questionsfor self evaluation
1. Evaluatej —(22 X—3)dx 2. Evaluaﬁte—(SXJrl)'dX
X —-3x-18 1[5_2)(_)(2
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dx
3. Evaluatq cos' x.dx 4, Evaluéte .
3+ 2sInX + cosx
2sinx + 3cosx x.sin" x
5. Evaluatgﬁdx 6. Evalu te—z dx
sinx + 4cosx /1—x
n/2 3/2
7. Evaluate.[\/sinx.cosr’ xdx 8. Evaluaﬁxsinnx| dx
0 -1
/2 4
9. Evaluate j logsinx dx 10. Evaluﬁ(ja( ~1+[x -2 +[x—3F)dx
0 1
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