Question 8: I(I _-T}u"r-?dx

[(1=xWxetx ) F[«.E—xg}n

= Ix;dx— indx

+C

N mlbeh—'

g 5
x*==x*+C
5

o ]

WIM

Question 9: "E(h: + 2'r+3)d**
j‘*u"'; (3x3 +2x+ 3) dx

5 3 1
= '[[sz +2x7 +3x° }Ix

5 3 1
=3 |xde+2 [xPde+3 | xidy

:r s [Iz]
3| X ol X
3 774 s +3 3 +C
2 2 2
:

Question 10:
f 2x-— 3c=:rsx+e

-2y @’d@\l e p

=T—3(Sln 1’)+e +C

—x" =3sinx+e" +C

Question 11:

ﬂﬁf =3sinx+ Sﬂ)dx

1
=2 [xPde =3 [sin xdv + ijzdx

2x° x2 ]
=T—3{ cr.:-sx]+5 3 +C
2

7. 3
=—x +3cosx+—x* +C
3 3

I[Ex—3c05x+e* dx

JF[ZJ:"’ =3sinx+ Sﬂ)dx

Question 12: IS‘:“ (sec.x + tan x)dx

Isc-: x(secx +tan x)dx
- J(sccg x+sec xtan .r}dx
- ‘[Secg Xl + _{secxtan xelx

=tanx+secx+C

sec” x
[ i

Question 13; cosec’x

sec” x
s
cosec’x

1
2
- Jcosi X gy
. 5
sin” x
sin’ x
Y ILIES
Cos™ X

= Itan! xdx

= I(SBC!x—I]dI
= Jse:f xdv — Jla!x
=tanx—-x+C

2- 3qmr K
Question 14: I cos’ x u
-"2—351'11:( \e

gfggﬁ

xele—3 j-lan X 5ec xax

—"lanx—asecfo.‘

Question 15:Find the anti derivative of

=)

Solution:

i)

= jx;dx + J-_r_l-aﬁ-

]

x!
T+¢
2

(=]

X
==+

[ RN

|
F

+2x*4+C

bk | L

X

ed | b2
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3 mark questions:

if e’ 7 T sueh that f(2) =0, f|nd f(x)
Solution: It is given thatI flx)=4x
N
~Anti derivative of X
= jd-.r" —iq.ui-:
4It d.l—?l[( ]u'r
. ) [ 57
_;‘(1]=4[ . ;|_3|k _1]+c
flx)=x"+ 1: +C

INTEGRATION BY SUBSTITUTION:

ONE MARK QUESTIONS:
1°. Evaluate Itan2(2x).dx

Itan2(2x).dx = I(sec2 2x —1)dx

Solution: :ltan 2% X40C

TWO MARK QUESTIONS:

N
Integrate the followmg It Om
\J\E v e
2pre P 29

Hint: 14X =t Ans: log(1+x?) +c

(logx)’
2. «x
1
. —dx =dt
Hint: log |x|-t nX
(loglA*I)
= |— tdt
==
=%+C
2
_(log|x|)
3

f{ﬂ]_D
- _— l
.'._f{2)={2]+ ;+C=0
(2)
:16+1+L 1]
8
= —[I6+ ]
~C -129
8
, 1129
f{.‘c)—J. bxl 2

2. Evaluate I cosec’ (gj dx .
= -2coti+c
: K
o\
56-\6 ©

|0n3 X+ t’le:I’

!:{1 +lng x

Let1+Iogx-t
dJL':dr

= j-;dxz !lffr
x(1+logx) !

=log|t|+C

=log|l+logx|+C

Question 4:sin x - sin (cos x)
sin x - sin (cos x)

Letcosx=t
s —sin x dx = dt
= |sinx-sin(cosx)dx = J'sin 1 dt
=—[-cost]+C
cosf+C

=cos(cosx)+C
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Question 3: cos 2x cos 4x cos 6x

It is known that,

cos AcnsB=%{cns{A+ B}+ cns{A’—B]}

qus 2x(cos4xcosbx)dy = j cos Zx[;

1 [sinlEx
4

5 {ws(4x +6x)+cos(4x - 6)}}

I cos 2xcos 1 0x + cos 2x cos | ’Zx)} dx

{
I{cmEn.mlOA +cos” 7::} dx

I —cos(2x+10x)+cos(2x - IOr]} (

-r-xl—- l\.l|—' | — 2]

I[c0317x+c058r+1+c054t) dx

sin 8x sin4x .
+ +x+ +C
12 8 4 }

Question 4: sin® (2x + 1)

Let

1= [sin*(2x+1)

= [sin’ (2x+1)dr = [sin® (2x+1)-sin(2x+1)dx

= j-{l —cos” (2x+ I})sin(2x+]]dx

Letcos(2x+1)=17

— —25in(2x+]}d‘c=dt

-

=1

-1 3
? {I—r]dr

344

S 2
-1
{cos{2x+l

= sin(2x +1)dx = ;ﬁ

A NOE>

@(@6} cos’ 2x+|] age

Question 5. sin® x cos® x
Let] = _Fsinﬁxcns}xrdx

= I::GS"‘ x-sin’ x-sinx-dv

= J‘li.:t:rsi x(l —cos’ x}sin x-dx

Letcosx=¢
= —sinx-dx =df

=/ =—Ir"[| —r’]a’r

r]dz
4 B~

_ {L_f_}m
4 6

4
_cos’x

6

6
cos' x
4

&
cos'x cos'x
—{ }+C

+C

Question 6: sin x sin 2x sin 3x

It is known that

sin Asin B :%{COS(A—B}—COS(A+B)}

jsin xsin2xsin3x dx:I[sinx-%{ccs(Zx—3x)—cos[2x+3x)}} dx

= %I(sinxms[—x)—sinxcns Sx] dx

1 . E
=—J- (sinxcosx—sinxcosSx) dx

| _EJ{ESin (x+5x)+sin [x—Sx)} dx

+C

+C

—lIblnzde Ismvwﬁvdx
2 2

_l —cos2x

_4[ 2

—cos2x 1

= —Ej[qmﬁwsm(—tlr)
_—e0s2y 1 —caséx cos4x
T8 4
—cosZ.r_l__—Losﬁr cosdx
T8 8| }

IE
Question 7:sin 4x sin 8x

It is known that

1 [msﬁx _ cosdx

—Cos 2x:| +C
2

sin AsinB=%cns(A—B]—cns(A+B}

_[sin dxsin8x dv = chos(alx—&r]—cns(flx +Bx)} v

—f cos(—4x) Uw‘dr

aka(ch c0s12x) dx

=§|n4r sinl2x
" WY
%uestlon8 I +cosx
I-cosx 2sin” x x
_— 2 [2 sin®= =1—cosx and 2cos” = =1+ cosx
I+cosx Yeost ¥ 2 2l
2
3 X
=tan” =
2
L X

J] cosx J« sec® __]
Tt cosx 2
tan
= -x|+C
1
2

=2tani—x+(3
2
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1

Question 11: x(x"+1)
[Hint: multiply numerator and denominator by
X"~ "and put X" = 1]

1

x(x"+1) Multiplying numerator and
denominator by x" ', we obtain
-I B xu | B x.l? 1

x[x" +I} - x”":c(x” +1) N x" (x" +I}

Letx" =1 = x"'dx = d

e IR T
”J-x(x"+l}dr_Ix"[x"ﬂ)dx_w-[i(r+l]d!

L4, B
tr+1) 1 (r+1)
I=A(1+1)+ B (1)

Substituting t = 0, —1 in equation (1), we
obtain
A=landB=-

1 | ]

1) 1 (144)

j;mdx%;[;_ﬁ],ﬁ

1
=_11 -1 I |+C
”[ ug|z‘| ug|f+ |:|+

ik

+iJ+c

Questk?lgz

sinx =1]

COs X
(1-sinx)(2-sinx)
Let sinx=t = cosxdy=dt

COs X
- I(I —sinx)(2-sinx) _Jl I{" 1)
1 A B
(-0 (-0 (2
I=A(2-1)+B(1-1) (1)
Substituting t = 2 and then t = 1 in equation

(2), We obtain A=l1landB=-1
I 1

"(u-;](z 0 (1-1) (2-1)

:—Ing|l—{|+lng|2—.‘|+c

_I0)2—r
¢ -t

Let

+C

2—sin
sinx| -

= log -
l—sinx

2x
Question 13: {T H}(‘ H
2x

(" +1)(x*+3) Let x* =t = 2x dx = dt

, o
”I(fﬂ](; +3 JI[r+| )(1+3)

Lot L _ 4 B
[r+l){.r+3)_(.'+l) (1+3)
1=dA(r+3)+B(r+1) (1)
Substitutingt = -3 and t = —1 in equation (1),
A= 1 and B=- ]—
we obtain 2 2
1 1 1

2(r+1) 2(r+3)

R EEaere
1

) (:+]}|—;log|r+3|+l:‘

(t+1)(r+3) B

:Il+|

\ﬂéf@ﬁ’a\%' |

Qymg numerator and denominator by x°,

We obtain
1 x

x(x! —1) o (x*- ]}
e If(}*_l)“’"

Let x* = t = 4x3dx dt

I =y t{t-1)

3

| _£+ B
Hr=1) 1 (r-1)
I=A(r-1)+ Bt (1)

Substituting t = 0 and 1 in (1), we obtain
A=-landB=1
| L

=4+ —
te+l) ¢ -1
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SOLUTIONS: ASSIGNMENTS: INDEFINITE INTEGRALS
(i) Integration by substitution

1 -1 -
LEVEL | 1. tan(logex) + C 2.Eem‘a” *+C 3" X4C
1
LEVELI 1 2loggl+x|+C 2.2 sec 'xd4+C 3.log,l—e*|+C
) tan? x
LEVEL Il  1.2Jtanx+C 2.—tan"*(cosx)+C 3. +loge[tanx|+C
(i) ) Application of trigonometric function in integrals
3 1 1 sin 6x
LEVEL I 1.——cosX+-—cos3x+C 2.—| X+ +C
4 12 2 6
x 1. 1 . 1.
3.—+=s8in6Xx+-—sin4x+=sin2x+C
4 4 16 8
2 4 2 . .
LEVEL Il 1.1lsectxrcor BV X tan' X, o 2.Zsin3x+2sinx+C
4 2 4 3
. 2 . 1. sin®x  sin®x
LEVEL Il 1.S|nx—§sm3x+gsm5x+c 2=5- +C

(iii) Integration using Standard results

x+%\/4x2—9

LEVEL I 1-%|Oge

+C Z%tan‘l(xglj C 3.%tan‘&%c

1 _1@ \35m_12x1+C
LEVELII L —tan [ 7 J ﬁbﬁes??% ( c j

LEVEﬂ ( 6\1\%—; ége 2360g‘x —x+q \/_Iog

2x1

3.4x? +5x+6—§log(x+gj+\/x +5X+6|+C

4.sin" X +v1-x* +C [Hint: Put x=cos2?

5.6 x2—9x+20+34log(zx_gj+\/x2—9x+20 iC
(iv) Integration using Partial Fraction

1 3

LEVEL | 1-%Iog(x+1)+glog(x—2)+c 2.EIog(x—l)—2|og(x—2)+§Iog(x—3)+C

3.1—1Iog(x+1)+ > +C

4 " (x+3) 2(x+1)
1 1 3

LEVEL I 1. x — 11log(x — 1) + 16log(x — 2) + C Z.Zlogx—&+zlog(x+2)+c

3 glog(x —1)—ﬁ+glog(x+3)+c
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Detail of the concepts to be mastered by every student of class second PUC
with exercises and examples of NCERT Text Book.

(i) Integration by substitution
Indefinit
e

*

Text book , Vol. Il Examples 5&6
Page 300, 302,301,303

Integrals | (ii) ) Application of trigonometric
function in integrals

**

Text book , Vol. Il Ex 7 Page 306,
Exercise 7.3 Q13&Q24

(iii) Integration of some particular
function

dx dx

21 2dX1I 2dX |

a2 —x ax“ +bx+c

¥ dx J-(px+q)dx

VI tbxac S ax?+bxec
(px+q)dx

“Vax? +bx+c

*k*k

Text book , Vol. I Exp 8, 9, 10
Page 311,312,313, Exercise 7.4 Q
3,4,8,9,13&23

cO ,\)\(

(iv) Integration using Partial Fraction

. wo\‘“ Nf

*k*k

e

| WP\ g
& book , Vol. Il Exp 11&12
Page 318 Exp 13 319,Exp 14 & 15

%ge320

P ((Ve)mwyé%ge >

,\.}c#

Text book , Vol. 1l Exp 18,19&20
Page 325 Exs 7.6 QNO ,10,11,
17,18,20

(vi)Some Special Integrals

j\/az +x2 dx ,J‘\/x2 —a?dx

*k*k

Text book , Vol. Il Exp 23 &24
Page 329

(vii) Miscellaneous Questions

**

Text book , VVol. 11 Solved Ex. 40,
41

viii)Some special integrals

Text book Supplimentary material
Page 614,615

SYMBOLS USED:

* . Important Questions, ** :Very Important Questions, *** : Very-Very Important Questions
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