Chapter- 3 Integration

Integration Involving Partial fractions:

For integrating a rational function ( ) there may be thres-eates,vrhen Qi x| has'.~

Qx)" *)
§ &

Casel: Non repeated linear faato S.

Case ll: Re; Je(ted and .|0u-mpea eq. I|r.°a fi (,fors

Case IlI: Llnear anaror, r=p ated .edumble quadratic factors or non-repeated irreducible
", [y Jadratic f_cr,*ﬂ S.
. TN -
NIRRT

EXERCISE 3.5

Evaluate the following integrals.

3x+1
| —d
Q J.xz—x—6 X
Solution:
3x+1
X*—x—6
B 3x+1
X2 —3x+2x—6
B 3x+1
T X (x=3)+2(x—3)
_ 3x+1
(x—=3)(x+2)
3x+1 A B .
= + ...(1)
(x=3)(x+2) x-3 x+2
Multiplying both side by (x—3)(x+2)
3x+1=A(x+2)+B(x-3) ... (ii) o~
Put x—3=0=>x =3in (ii) A L AN\ [ (o oo
3(3)+1=A(3+2)+B(3-3), L A ULy
10 5 ‘A-— L A .2H .\v . \ '._I .'._-._-' -_I. .-'...-'.:..'. J !
PUt x+2 %0 Xi=\=2iin (i), x\ N
_ °f—¢)+1 A(—’MZ\ PB(-2-3)
' J.| el 5B

—5B=-5=

Put A=2 and B=1in (i)
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3x+1 2 N 1
(x=3)(x+2) x-3 x+2
Integrating both sides - N [

3x+1 \ SRR | (G
Ja-a0e2" ‘fx s"“f._ AE\ SR\

._ .1 % -'..
—2 ———d 3| S =idX—
_ Jx—,-._'- i,\+2

. -_'.|-;-,———'—.ﬁa,<—2ln|x 3+In|x+2+c
- J 1 | ..| k\'.'\-z)(/\"+2)
a1 Bx48

o _ 5x+8

< I(x+3)(2x—1)

Solution:
5x+8 A B

(x+3)(2x-1) X+3  2x-1 -0
Multiplying both side by (x+3)(2x—1)
5x+8 = A(2x—-1) +B(x+3) ...(ii)

Put x+3=0= x=-3in (ii)
5(-3)+8=A{2(-3)-1}+B(-3+3)
~15+8=A(-6-1)

T=-TA =

Put 2x-1=0= x:% in (ii)

{2} ot

5+16 0+ B(1+6j
2 2

21 7B

=— = [B=3 e

Put A=1and B =3in (i) ATt a A e p Rl
(x+3)(2x— 1) x+3 2x 4 ARTEARIRZA R R ¥

lntegrat"q botmsm.es 3 \ SN

._-;F_-——-— ™ j—dx+3

dx
X+3 2x-1

< Bx48
_2F0 gx=[——dx+2 d
-[(x+3)(2x—1) X -[x+3 X+2-[2x—1 X
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Chapter- 3 Integration

J~ 5x+8

— =~ dx= In|x+3|+§ln|2x—]4+c
(x+3)(2x-1) 2

X% +3x—34 ™\ YN
3 - dx ) ! 3
Q3 [ e 15 ' ARRRY

Solution: . —_ !
By Iong QI'”S‘SC” - m.._-:_ 1 ) '

2 x4 15! [ Ve hvosg
WL O e £ 2xF15
| x-19

So
x?+3x—-34 Xx—19
P VT L S T
X°+2x-15 X +2x-15
x-19
t2
X°+2x-15
x—19
x> +5x —3x—15
Xx—19
+
X (X+5)—3(x+5)
_1 X219 G
(x+5)(x—3)
ot x—19 A
(x+5)(x—3) x+5 X— 3

Multiplying both sides by (x+5)(x—3)
x—19 = A(x—3)+B(x+5)...(ii)
Put x+5=0= x=-5 in (iii)
—5-19= A(-5-3)+B(-5+5)
—24=A(-8) = D AarAnY ,:_f'._i A=
Put x-3=0=x=3in (i, L A VUV VYT
3- 19 A(? 3)+B(3+5}' 1R ’ : '
16 = )..{ -. fB*——LJ a x \ A
___Pq JA_-. ard E_—z in UI-) |
NN
(x+5)(x—3) X+5 x-3

=1+

(i)

(i) becomes
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v |

', [

x*+3x-34 3 2

x24+2x-15 = x+5 x-3

Integrating both sides _ TV L AT W N [ (¢

JX +3x—34

dx = jldx+u —i—rj, —?]———cx
X% + 2X - _|.) -3

. XSS

jx +‘——gﬂ = x+ 1In|>e—'-.-_5'r-—2:n|'>'<—3|+c
X2+ 25 =15 '

I'-.( b/

W (x—a)(x—b)

_dx.(a>b)

Solution:

Q.5

@-b)x __ A B (i)
(x—a)(x—b) x—-a x-b
Multiplying both sides by (x—a)(x—b)
(a—b)x=A(x—b)+B(x-a) ...... (ii)

Put x—a=0=x=alin (ii)
(a—b)a=A(a-b)+0
(a-b)a=A(a-b) =
Put x—b=0=x=bin (ii)
(a—b)(b) =0+ B(b—a)
(a—b)(b) =—B(a—b) =
Put A=a and B=-bin (i)

(@-b)x _a b
(x—a)(x—b) x-a a-b
Integrating both sides

(a—b)x
-[(x—a)(x—b) _Ix a %~ deX

_aj—dx b —bdx

:aln|x—a|—bln|_x_7b|+c. \ Ay ' [ ( o

-

Solution: '_ ARTe AR _.K \ AN

3-X 1L —\x J

e tx +\—1)

\ I-” J |I .‘,\_—%“ ' Xx—3

an J | "
L1
" J

X2+ x— 1 6X° +3x—2x—1
X—3

T 3x(2x+1)—1(2x +1)

I_- :___ 2
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Chapter- 3 Integration

RNNN 0 =53

B X—3
(2x+1)(3x-1)
x—3 A B - AN
= + L) TV A W N[O,
(2x+1)(Bx-1) 2x+1_ 3x-i& '.; RAARIRERE e

Multiplying both 5|des by \2 . n@x l)

X—-3= A-.oX*—J.)+R( 7\+‘ (11),\

_ Pyt x+.1:'c’.):->'x_= >2~ In (||)

AN s -A{S(%l)‘l}+ o3

-6 A(_3_2j+ B(-1+1)
2
5

2
_—7=A(_—) S
2 2 5
1. .

Put 3x—1:0:>x:§ in (ii)
1—3:A B(EJ—l +B 2(1]+1
3 3 3
1—9:B(Z+3j

3 3
2oy
3 3 5

7 -8 . ]
Put A=— and B=—ineq. (i
c : g. (i)

7 -8 Pt
X—3 5 5 . T 0\
= + - ) o ) LA

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

3_X 7 8 _---\.\.. I_. '_. .I---. |- * _ '\-,..'\-.‘x . [ |:... .:_-.-.:--.-:.
1-x—6x"  5(2x+1) 503 SR YR \RSR\RRERY
Integrafing Upth sides— |\ '/ /| |} ,J \ A -

A

LRVATY M7-~- (T \ )
J' 3 ._._.d,,_ 1 1. 81' 1 d

Txew || B B a1
NNRBR (2 - B (8

2x+1 5x373x-1

7 8
_Eln|2x+]4—ﬁln|3x—]4+c
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e

il T T _
J. A .'. e - . 4 sy \
= =t A—1—— _,_l_l_

6x° +5, =4 tx +8x 3>(—+
- -"-| ) 1 B 1

\ N J ANV A 2x(éx +4)—1(3x+ 4) T (Bx+4)(2x-1)
A E R A t 1 A ( )
(Bx+4)(2x-1) 3x+4 2x—1"

Multiplying both sides by (3x+4)(2x—1)

Chapter- 3 Integration
2X
Q.6 sz_azdx, (x>a)
Solution: A
Consider 22X == 2X ) ~
x*—a® (x—aj(x+a)l =
Let __?i *A | B/ xfl)
(X )!X i—a) —d ALte ]
Multiplyirig), b(,t1sad=s byl (»( a)(x+a)
_ \ >\ AL +A- B(x—a) ... (ii)
J I"- UN 'PJt x—a=0=x=a in (ii)
= 2a=A(a+a)+B(a-a)
2a=2aA =
Put x+a=0=x=-a in (ii)
2(-a)=A(-a+a)+B(-a-a)
—2a=-2aB = [B=]]
Put A=1and B=1 ineq. (i)
2X 1 1
2 .2 +
xX*-a’ x—-a x+a
Integrating both sides
1
s dx = dx+
e Pt S et
=In|x—a|+In|x+a|+c
=In|(x—a)(x+a)|+c
J’%dx:ln‘xz—azhc
Alternate Solution:
2X
sz_az dx
f’(x)
=In(x*-a?)+c | ——dx=Inf(x)+c T =t
1 — | I-_ '-:__-.. ._.
7 ————dx - o, \ -
Q I 6x° +5x—4 '\ e - )
Solution: —_ ' ;- >

184



Chapter- 3

Integration

1= A(2x—1)+B(3x+4)...(i0)

Put 3x+4:0:>x:_?4 in (ii)

1=A 2(__4) 1:+B 3( )+4L '
3. BX AN LY ;

—-. J o = ,

1=A{_f§;_§ \ Y ", --\.
SAT\REn=
iﬁ( )\ 1\ =3
JI | I - 3) 11

Put 2x—1:0:>x:% in (ii)
1= A{Z(EJ—l}Jr B{3(ij+4}
2 2
1= B(3+8j
2
1= B(llJ: B:E
2 11

-3 2. )
Put A=— and B=—ineq. (i
11 11 a-()

3) (2
1 11 11
= +
(3x+4)(2x-1) 3x+4 2x-1
1 3 N 2
6x>+5x—4 11(3x+4) 11(2x-1)
Integrating both sides
1 -1, 3 1
Iz—dx:— dx+— X
6x°+5x—4 117 3x+4 117 2x-1

=_—1In|3x+4|+£ln|2x—]4+c
11 11

prigiar=icrast\NY

.

Ix L 2 i{ N ,
—(X= I“——— (oW T T
I6x S AW T |3x+4[ N\

?J(:'—L).(—_‘5 —70X
M ij' \ '3Ht|0n
' By long division
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e -'-__-.-.__. "'7.-"("--3,--’. A 7 3
[ ] J | H'-IJ‘IJ._—)‘dX:J-XdX_ _2dx+5

LY
N | ?
b ;

X
2x2 —3x—2| 2x3 =3x* —x—
+2)3 F3x* F 2X

X—7

N X—17
2X(X—2)+1(x—2)
xe— 220 )
(x—2)(2x+1)
X—=7 A B
et = + .
(x=2)(2x+1) x-2 2x+1
Multiplying both sides by (x—2)(2x+1)
x—7=A(2x+1)+B(x~2) ...(ii)
Put x—2=0=x=2 in (iii)
2-7=A{2(2)+1}+B(2-2)

—5=5A = [A=—

Put 2x+1=0=> x=_?1 in (i)

LA 2(_—1}1 +B[_—1—2j
2 2 2
oox B[ ;j R

Put A=-1 and B=3 in (ii)
X—7 —1 3

(if)

(x—2)(2x+1) x—2" 221 — o '

0] becomes

—_ . I "._ Vo
2x—4x X - T y L
_|__._l__ - f_l( —— _A- .I.|_ _ﬁ_l"'b- = }

2x2 13-4 X2 laxl
Integ fatrng kot suleua
1

2x%> —3x -2 X—

2

:X——In|x—2|+§ln|2x+]4+c
2 2
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Q.9

Solution:

Q.10

I 3x?—12x +11
(X=D(x=2)(x-3)

(x=D(x=2)(x -

BE-12x +11 A By C e UL O

- T iy SR ._-(|'|

3) -1 2| (X2

Multip! y”rg noth sides Dy (X - l)Qx 2\ X 3\

3x? —1“.x L11 A X—
Put i —4 =0=) x—l

D)ix -3 B —i)(x 3)+C(x—1)(x—2)...(ii)
Ir*(n)

B -G +11= AQ-2)(1-3)

2=A(-1)(-2) =

Put x—2=0=x=2 in (ii)
3(2)°-12(2) +11=B(2-1)(2-3)

12-24+11=B(1)(

_1)

1-B(-1) =
Put x—3=0=x=3in (ii)
3(3)*-12(3) +11=(3-1)(3-2)

27-36+11=C(2)(1

2=2C =

)

Put A=1,B=1C=1in(i)

3x?-12x+11

1 1 1
+

(x-D)(x-2)(x—-3)

+
Xx-1 x-2 x-3

Integrating both sides

I 3x?—12x+11
(x=D(x—=2)(x-3)

J' 2x-1 X
X(x-1)(x—3)

Solution:

. - J"\-.. l:)l_l‘[ At—t(--.lll \I')
RN Y 4
| '2(0)-1=A(0-1)(0

2x-1
X(X —1)(x -3)

Multlpiyng Lotk sumchy 1§\'< ”\

= — —_ - .,—.-'

dx=J.idx+ Ldx+ de
x-1 X—2 X—3

=In|x—1+In|x—2|+In|x—3+c

x
'....- - ..h-
()

.r\')__ LT LR T T |

X X—

2x 1= A\»— ;!x %)—Bxx 3)+Cx(x D ... (i)

_3)

“1= ACD(-3) =

A=t
3
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Q.11

; )—((?)gZ) = [(e=

Put x—1=0= x=1in (ii)
2()-1=BM)@1-3)

1=B(-2) = B:%l

Put x— u:>X 3""||;_
2(3) -1 -C(a\\B ﬂ (

-1

3!

L) G

2x—1 3 2

+ +

X(Xx=1(x-13) X X X
2x-1 -1 1 N

X(X=)(x-3) 3x 2(x-1) 6(x-3)

Integrating both sides

(6]

2x—1 1.1 1
Ix(x—)l()(x—e;) X:?Iidx_jz(x—l) X

SRadik

=%In|x|—§ln|x—14+gln|x—3|+c

,[ 5x?+9%x+6
(x> -1)(2x +3)

Solution:

5x* +9x+6 5x° +9x+6
(x2—1)(2x+3) (x=D)(x+1)(2x +3)
5x*+9x+6 A .B‘_

(x 1)(¥+1)(2x+3) X 1 x+4_

20=AQ2)(5) = [A=2]

Put x+1=0= x=-1in (ii)

_zx 300
Mult|p|vmq LiGiiisi dec by (' 1)(“\ 1j{2x+ 5)‘ -
5x? +9f+6« A'(x+‘)(7>+3,+B(x D(2x+3)+C(x-D(x+12) ..
"-__F’I.; h—=1= Diix= 1|n(||)

"-H"l, +9() +6= A+1){2(1) +3}

——d

-

- (i)

I_- :___ 2
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Chapter- 3 Integration

5(-1)* +9(-1) +6 = B(-1-1){2(-1) +3)}
11-9=B(-2)(1)

Put 2x+3=0:>x=_73 ir-'(f-i) T
R
2) N ) '._.'. /\ z" )
.-‘,I/.(f _.‘;'_ Wt 2 3+2
SN ..', s _Vk 2
J 35— 54+24 _c[B)( L

4 2 )\ 2
15 C(Sj c—3
4
Put A=2,B=-1,C=3 in (i)

5x+9x+6 2 1 N 3
(xX*-D(2x+3) x-1 x+1 2x+3
Integrating both sides
2
[X XD o 2 [+ 3] ———dx
(x*-1)(2x+3) x-1 x+1 2X+3
=2j 1 dx—j 1 dx+§I 2 dx
x—1 X+1 279 2x+3
=2In|x—]4—In|x+]4+gln|2x+3|+c
4+7X
A2 X
Q I(1+ x)*(2x+3)
Solution:
447X A B C .
5 = + + 5 ... (1)

@+x)°(2+3x) 2+3x 1l+x (@+Xx) . -
Multiplying both sides by (1+ X)?(2+3X) e I-"I-a.j 5 :f:'k
44+7x=A1+x)° +B(1+x)(2+3x)+C(2+3>0 Ly WY ( N0
Put 2+3x=0= x_—2 mu) v Uiy

—~ v

L

4+7('_2’\'_';\£1‘1_ch LD \

e "\.-_..'-_.L) . /3_2.-2
.'._ '\-_.I | ."'_. 'I—""’T — A
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A="2x9 = [A=-8

Put 1+ x=0=x=-1in (ii)
4+7(—1):C{2+3(—1)} _ _
—-3=CL S; = ] '
From (ig5 |

4+7x= AL+ +2 r) LB’J+JX+2X+3X )+C(2+3x)
B 47X = AL AR% + 2AX+ 2B +5Bx + 3BX* + 2C +3Cx

J AR | 'Comparing the coefficients of x*

' ' 0=A+3B

0=-6+3B

3B=6=[B=2]

Put A=—6,B=2and C=3 in (i)
447X —6 2 3
= + +
(L+X)?(2+3x) 2+3x 1+x (1+x)°
Integrating both sides

J~ 4+7X X:—ZI
(1+x)*(2+3x) 2+3X

2+1
— 2In|2+3x+ 2In[L+ x|+ 38X

—2In|2+3x|+2|n|1+x|—ix+c
+

Q.13 j X
(x=D*(x+1)
Solution:
et —2X __ AL B C
(x=D°(x+1) x+1 x-1 (x-1)
Multiplying both side by (x—1)*(x+1)
2x% = AX=1D? +B(x-1)(x+1) +C(x+1) .. (n)
Put x+1=0=x=-1in (ii) ar
2(—1)2=A(—1—1)2 T\ 2/ .-'.
\ ﬂﬁ - ._ .. LT \ B A
e '~'._-._P1c X— f_l. Ot_x_lln(u)
AN N e
A 2=2C =

From (ii)

24A—

dx+2j1idx+3j(1+x)2dx
+ X

+c
(-2+1)

o
L
Y '.\.
f :-__ - .:
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Q.14

x* = A(X* +1-2x) + B(x* 1) +C(x+1)
2x* = AX* + A—2Ax+Bx* —B+Cx+C

Comparing the coefficients of 'x*'
2=A+B

D«J
I

| G
QD
>
Q_
O
|_\
:
—~~
Naw

2x° 1 3 1
= + +
(x=D*(x+1) 2(x+1) 2(x-1) (x-1)°
Integrating both sides
2
[ ax== idx+§jidx+j(x—l)’2dx
(x=1)"(x+1) 29 x+1 29 x-1

1 3 (x—1)2"

:_| | Sl A
n|x+]4+ n|x—1+ S ¢

=EIn|x+]4+§In|x—]4—(x—1)‘1+c

1 3 1
_Eln|x+]4+aln|x—]4—x—_1+c

J.;de
(x=D(x+1)

Solution:

'::'xl_'(pr naing (ii)

1 A B C
et = + + .
(x=D(x+1)*> x-1 x+1 (x+1)°
Multiplying both side by (x—1)(x+1)°
1= A(Xx+1)?+B(x-1)(x+1) +C(x-1) ... (ii)
Put x—1=0= x=1 in (ii)
1= A(L+1)?

- (1)

1-4A = | A=1 -~ O AN
4 | e ST
Put x+:l_u:>x=__—] iR (l) BRI

1= C( 1}_ ]_) o :—. \ r \\ . L, .___-._.I.'- "

r—l—q.1 -_I. |\
]_f"_'i _> ( B ' g
S ALEY
1= A(X* +1+2x)+B(x* =) +C(x-1)
1=Ax*+A+2Ax+Bx*—-B+Cx—-C
Comparing the coefficients of x*

I_- :___ 2
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0=A+B
0-1ig = g=-1 ~ (1A
4 4 — e~ N
Put A==, B="tand C it in® o ||
4 4 B Wy [ ()

1-. 1 1-' I'_ :[ x _l L

(x— 1)(v—.--. e ) (\(+D ’ d+1)"

Inteqratb_ng_boﬁ sMe» | !

N . O I S 5
A\ J G xrn “J TR T G A

: 1 .1 _1(x+1)71
_4In|x ]4 4In|x+]4 =

=%In|x—ﬂ—%ln|x+ﬂ+ 205D +C

X+4
Q15 | e ®
Solution:
First we factorize x*—3x*+4
Clearly (x+1) is its factor
Using synthetic division
-1{1 -3 0 4
2 4 -4
|1 -4 4]0
Quotient= x> —4x+4
X2 =3x% +4 = (x+1)(x* —4x+4)
= (x+1)(x-2)°
x+4 X+4
X —3x+4  (X+1)(x—2)?

X+4 _ A B C e i~ I.:_h_.. .‘ -I'. \ ._.:. _.- \

= + + ‘fi) N o \aghat
(X+D(x-2)" x+1 x-2 f% 2) RRY SRR A
Multlplymg both sides by 7! +1V ) ~ A\ [ .'
X+4=AKA2) 3 LROCTI(X- 2)+c(>« L 2 (iy— '
Put x+% ) >x:-—1 i (|1) \

1A=\ AL D)

-, -"'-._ | L=
"'| *, J | ™ \3"’“ dA :> A = 1

Put x—2=0=>x=2
Put x =2in (ii)
2+4=C(2+))
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Chapter- 3 Integration

Q.16

.:I)+\_

6=3C = [C=2]
Expanding (ii) o
X+4=AX*+4-4X)+B(x* —x—2)+C(x+2) AN N
X+4= A +4A-4AX+BX - Bx E2B+0x+0 7 || N | =
Comparing the coeff|C|entt o 71 AR
0= A_LQ

1

0——+B L—, J
VLY 13

'
2= d=—and C=2in (i)
3 3

5L

X+4 _\3 N 3 N 2

(x+1)(x=2)°" x+1 x=2 (x-2)°
x+4 1 1 2

= - +
x*=3x*+4 3(x+1) 3(x-2) (x-2)*
Integrating both sides

[ =2 [ a2 [+ 2 (x-2) ox
X' =3x"+4 37 x+1 39 x-2
_9\2+
:lln|x+]4—lln|x—2|+2&+c
3 3 (—2+1)

=1In|x+]4—lln|x—2|—i+c
3 3 X—2

J~ X3 —6x%+25 y
(x+1)?*(x-2)*

Solution:

x* —6x°+25 A B C D
et > 5= + >+ + >
(x+D°(x—=2)" x+1 (x+D)° x-2 (x-2)
Multiplying both sides by (x+1)*(x—2)*

...()

—6X° +25= A(X+1)(x—2)* + B(x—2)* +C(x+1)*(x— 2)+D(x+u, 1€ v)-.._.
Put X+1=0=x=-1in (ii) ] VoY (o o=
(-1)°—6(-1)* +25=B(-1=2)° :__;;_ A SRARERAY o
a-6+25=8¢9" |7V |
18= 93uL3 =7~ ) '*_.x NN
Putx ’)Ax—?m/u

6(’)) Y= = D4 1)°

'-{'Bl S5 = D(3)

9=9D =[D=1]

Expanding (ii)
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Chapter- 3

Integration

X2 —6X* +25= A(X+1)(X* +4—4X) + B(X* + 4—4x) + C(X* +1+ 2X)(x — 2) + D(X* +1+ 2X)

x3—6x2+25=A(x3+4x—4x2+x2+4—4x)+B(x2—4x+4)+C(x — 2% £ 2+4 — 4%}

- D(x '-1+ ZX)-
X —6x2 +25.= AC —~3AX + A4+ BX'(— 4Bx 45 15X 30X - ZCly x + D254
Comparing the coefficientd o7 x° md X resoe .|vul\ ' ]
1= A+, (i), VL :
~6=—3Ad B Doy (iv) | |
Put B=2"and\ D=1 ir (W) -
6 H-3AAE L\

JHB= -2A3

Q.17

Solution:

3A=6+3

3A=9 =[A=3]
Put A=3 in (iii)
1=3+C

C=1-3 =[C=-2]

Put A=3B=2,C=-2,D=1in (i)

—6x*+25 3 2 2 N 1
(x+1) (x—2)? “xi1 (x+1)? x-2 (x-2)
Integrating both sides

X3 —6x° +25 1 1
— = ™ dx =3 ——dx+2| (x+D)%dx -2 ——dx+ | (x—2)%dx
I(x+1)2(x—2)2 el (G Jrz [ 0-2)

( + l)—2+1
(-2 +1)

(X _ 2)—2+l

=3In|x+1+2
(-2+1)

—2In|x-2|+

_3|n|x+q-xil-z|n|x z|-L2+c
+

,[ X3 +22x% +14x 17
(x=3)(x+2)°

X3 +22x° +14x — 17__A B C D :

Let _ )

(x-3)(x+2)°®  x- 3 x+2 (x+2)° (x+2) . (1A
Multiplying both sides by (x—3)(x+2)* 7\ - o -’“'f,
X% +22x2 +14x—17 = A(X: ‘r*’)3+t‘/rf ,(x+‘., —'r(_(x 3;(x+ ’)4 E(x 3) (||)
Put x—3=0=x=3 in(ii, | A \
(3)° + 5205)° 1 143) “3_;(3 iz‘}\
27193442 J,7 a3t

o 1254 ] A7)

P 2= 0= x =2 in (i)

(=2)° +22(~2)? +14(-2) -17 = D(-2-3)
—8+88-28-17 = D(-5)

35=-5D = | D=7

I_- :___ 2
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Chapter- 3

Integration

Q.18

Expanding (ii)

x> +22x% +14x —17 = A(X® +6x° +12x+8) + B(x —3)(x° +4x+4)

+C(X* +2x—3%x—6)-: D(x 3),

X2 +22x% +14x —17 = A(x> =+ 6X° +12x+8‘

E(\( +lx T 4X- 3(

—12( 12)+ ,(( - X 6)+L\Y-

x3+2zs_('2'+.-1£ﬂ> =17 S VA 12_/_—X SAT B+ BY

125 —n—bX —Cx—-6C+Dx-3D

Cornbari. 1g the cuerficients of x°

'1_ HA+B... (i)
Put A=2
1=2+B =[B=-1

Comparing the coefficients of x
22=6A+B+C

Put A=2 and B=-1
22=6(2)+(-1)+C

22=12-1+C

22=11+C =

Put A=2,B=-1,C=11,D=-7in (i)

X2 +22x% +14x — 17 2 1 11

7

(x=3)(x+2)* " x-3 x+2 (x+2)?
Integrating both sides

J-x3 +22x% +14x-17 _ Zj 1

(x=3)(x+2)* X—3

—2+1
= 2|n|X—3|—In|x+2|+11(ﬂj_7(

=2In|x—3—In|x+2|-

[
(x+D)(x“+1)

Solution:

t X—2 A Rx+C__
(x+1)(x +1) X+1 . )_

Multlpayﬁq both, 5fu~es hy* ( <+12\

X—2= A(\( +1‘+(Bxu,)(x+ﬂ) (u)

0

_ Pt +1= 0_,,_;f —tn (ii)
"-:'|—|J_-—__2 Hi(—l) +1}

—3:A(2) = A:?

Expanding (ii)

C(x+2)°

-2+1
11 7

—8Bx

(x+2)°"
-3+1

+ +C
X+2 2(x+2)°

.___.-\.

1 . i
dx—jx+2dx+11j(x+2) 2dx =7 (x+2)°dx

Jse

I_- :___ 2
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Chapter- 3

Integration

Q.19

X—2=Ax*+ A+Bx*> +Bx+Cx+C

Comparing the coefficients of x*
0=A+B

O=_—3+B =|B=—= ) -
2 2 | == =

Comparing-the coefficientsiof| X /
1:B_|g: 1 -I.. _ % =,

2 2
-3 (3x_1
X—2 2 2 2
+

(x+D(x*+1) x+1  x*+1

X—2 -3 )

(X+D(x*+1) 2(x+1) x*+1
-3 3x-1
= +
2(x+1)  2(x*+1)
X—2 -3 3X 1
= —+ —
(X+D)(x*+1)  2(x+1) 2(x*+1) 2(x2 +1)
Integrating both sides
Ix;idx:_—s idx+§_.‘zidx—ljidx
(x+1(x"+1) 2 x+l 29 x“+1 2

x?+1

) x_+1 _Ix +1 _E-[x2+1dx

1,
:7In|x+]4+zln‘x2+1‘—§tan 'X+c

X = - N
I—zdx Vol TAL O RN
(x=D(x"+1) AT

Solution: . iatdat\! R\

Y "\.'_
%, g

- 5 L I
L " \(_I._ ._-n."'”'\"'.r\— J3X-'| il

(x ﬁ(x rnfs - I..,fz_‘x,\‘\(‘
Mu'jplying’ bdﬂls‘dtﬂ tJy (x=1)(x*+1)
W A@P ) T (Bx+C)(x 1) ... (ii)
Put x—1=0=>x=1 in (ii)
1= A{@)’ +1}

"y — %,
I - i,
3 - . ,
LY 5 5§ L1 1 ]
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- J-;'-."-IN t) ply nL nr“hb:des by (X+3)(X +1)

Ox=7 = A(x +1) +(Bx+C)(x+3) ...(ii)
Put x+3=0= x=-3 in (ii)
9(-3)-7=A{(-3) +1

Chapter- 3 Integration
1
1=A@R) = A=~
Expanding (ii) |
X = AX* + A+ Bx* —Bx+Cx — C N | ’ T
Comparing the coefficients oF =y
0=A+B S
1 O\ =T~ \
0——+|.) ‘> ,3_—",—'-
2\ AN L‘-_'-.i' )
—. Cern )armg t1e cheficients of “x”
[[NiptEae
: 1:—(_—1J+C
2
C=1—1 = Czl
2
Put Azé,Bz—land C==1in(i)
1 -x 1
J— 7_'_7
X 2 2 2
= +
(x=-D(x*+1) x-1 x°+1
X 1 N —X+1
(x=D(x*+1) 2(x-1) 2(x*+1)
X 1 x N 1
(x=D(x*+1) 2(x-1) 2(x*+1) 2(x*+1)
Integrating both sides
X 1,1
————dx==|—dx—-= X+= dx
-[(x—l)(x2+1) 279 x-1 -[x2+1 2-[x2+1
2X
== X+—= dx
J.x 1 2x2Ix2+1 ZJ'x2+1
:—In|x—ﬂ——ln‘x2+ﬂ+1tan‘1x+c [ (C
2 4 — o S A W
Q20 [—2T g O AW T
(x+3)(x“+1) R aYfaRiny
Solution: . N R RLS
ot ST AL _?1:5’_\_ =
(X'l 3;(;( +‘1) ' ) +1
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Chapter- 3 Integration

-34=10A = A:_?ﬂ
Expanding (ii) - Y
9x—7= A’ + A+Bx? +3BX+CX 2C A\ TV O VN e
Comparing the coefficients oF = R |
0=A+B — 0 SV
2 1 A S 1
O——l—tﬂ 3:3 LY S
~ Cen )armg he che ‘fluents of x
J [l [hsgese
AN L W B
Jh ' 9:3(—)+C
5
C= 9—5—1
5
c_45-51_|._-6
5 5
put A== = c-=0 in i)
5 5 5
17 17x (-6
= —+
9x -7 5 N 5 5
(x+3)(x*+1) x+3 x*+1
17x-6
_ =17 L5
5(x+3) x*+1
__ 17 17x-6
5(x+3) 5(x*+1)
IOx—7 17 17x 6

(x+3)(C+1)  5(x+3) 50 +1) 50 +1)
Integrating both sides —T
J' Ox—-7 _ —17.[ 1 dx g L ——I . - :.-':_ } _- ¥ .

X = L]
(x+3)(x* +1) 5 x+3 X2l X2 -‘*J. S x_l .' P .
— "y 'l_:.l-"_ ol 1 i b | I'-.. .__.-"..:'
17 1 17 Jr 2 'd‘i—'.ﬁf".—z}—'-;d}l N |
5 <+3 FHL '_,-5~'- o Ll
e T | .4_ " "II .'-b
[ )% .--«:‘x—.——lr (+ Ir w2 1 —tan X+C
=40\ 0 l ?“\4 T 5
Q21 SESE S SIS
. J | !" r3\X i /l
. J ‘])“’U'tlf,ﬂ
A I 1+4x A Bx+C

(x=3)(x*+4) X3 X+d " ®
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Chapter- 3

Integration

Multiplying both sides by (x—3) (x* +4)

1+4x = A(X* +4) + (Bx+C)(x—3) ...(ii)
Putx—3=0= x=3in (ii)
1+4(3) = A{(3)° +4
13=13A== A=1
Expandirg, (i) ¢,
1+4x = At +HAA L Bx] -\ 3B1+/Cx—3C
Carn )armg t1e mn‘fruents of x°
Dt SN
O=1+ B =
Comparing the coefficients of 'x'
4=-3B+C
4=-3(-1)+C
4=3+C :>
Put A=1,B=-1,C=1in (i)

1+4x 1 +(—1)x+1
(x=3)(x*+4) x-3 x’+4

1+4x 1 —X 1

= + +

(x=3)(x*+4) x-3 x*+4 x’°+4
Integrating both sides
.[ 1+4x 1 —1I 2X

——————dx= | ——dx+—
(x=3)(x" +4) X—3 2

Rt

= In|x—3|—%ln‘x2 +4‘+%tanl§+c

Solution:

12 12 3 12
(x*+8) (X)°+(2° (x+2)(x*-2x+4)
12 A Bx+C
Let + ..
(X +2)(x? —2x+4) X+2 x —2x+4 \
Multiplying both sides by £x+ 2)(; #2)!+4)

12= A(x —"x+4)+(BY+ ,)>+2 (||A L\

A

Put x4-2)2,0'=5x= 27N’ |) x\_'
12= Ai’ 7) 9(r4\+4~ - '

TR AL )~

M2E12A = [A=T]

Expanding (ii)
12 = AX* —2AX+4A+Bx* + 2Bx+Cx +2C
Comparing the coefficients of x*

———dx+ | ———dx
X*+4 -[x2+(2)2

I_- :___ 2
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Chapter- 3

Multiplying both sides1 by ( —?"X WX 1'4)
9x+6~-~,ﬂ"5("+2x¢4')+('3"'x+«,, X 2),. ) L
Put x—2+ 05, x=2 Tni(in | ™ -
9(2\ +6l= A (27 4202 14

N NS TA=2)
\ ~.:_JI WA 'u:xpandlng (i)

9x+6 = AX* + 2AX+4A+ Bx* —2Bx+Cx—2C
Comparing the coefficients of x*

Integration
0=A+B
0=1+B =|B=-1
Comparing the coefficients of 'x' A
0=-2A+2B+C A
0=—-2(1)+2(-1)+C _
0=-4+C= | C=4— | |
Put A=1R -—rl(‘—q in n [
2 00 __:_Jr {—D)x+4
. (,+2)(( —7x1+) X+2 X*-2x+4
TN Sl Y x—4
R i = —
=T X488 x+2 X*-2x+4
1 x-1-3
X+2 X*—2x+4
12 _ 1 x1 3
X*+8 x+2 X*-2x+4 Xx*-2x+4
Integrating both sides
[ dx _j ! e[ - . 35— SN
x*+8 x+2 2X+4 —-2X+1+3
__J' 2X—2 3I 1 dx
x+2 X2 —2x+4 (x—1)2 + (/3)?
1
:Inx+2——lnx2—2x+4+3(—tan j
[x+2] 5 | | NG NG
-1
=1In x+2——|nx —2x+4+\/_tan‘1( j+c
s 2l x4 fian (X2
Q23 J'9X+6
Solution:
.o 9X+6  9x+6 9x+6
Consider —; 5 5 >
=8 (x)°*-(2) (x—z)(x +2x+4) P
Let 9x2+6 A N Bx+C (i) e ; :.; E
(x—2)(x +2x+4) X—2 x-J 2x+1 ' \ A
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Chapter- 3 Integration

0=A+B
0=2+B =|B=-2 _
Comparing the coefficients of x f
9=2A-2B+C . !,
9=2(2)-2(— 2)+C -
9=4+4+C =
Put A=2,B%-2 andx_ |n(|)
E‘-X-'-_S LV L4 SR+
PO XA SK—2 X+ 2x+4
NN N T 2x -1
J' Jnd T -8 x—-2 x’+2x+4

2 2x+2-2-1
X—2 X +2x+4
9x+6: 2 2x+2 N 3
X*—8 x—2 x*+2x+4 XxX*+2x+4
Integrating both sides

I9X+6d 5 dx _I 22x+2 dx+3.[ : 1
x®-8 X—2 X +2X+4 X +2X+1+3
1
=2In|x=2|-In[x®> +2x+4|+3 dx
=2l ey
1 X+1
=2In|x=2|-In[x® + 2x +4|+3 —tan‘l(—j +C
2l s 20 pn (X5
:2In|x—2|—ln‘x2+2x+4‘+ 3tan1(x—+lj+
J3
0.24 J- 2x2 +5x+3 dx
x 1 (x +4)
Solutlon.
2x% +5x+3 A B Cx+D )
Let > = + s +t———... (i) -
(x=1)"(¢+4) x-1 (x-1)° x°+4 AN (P
Multiplying both sides by (x—1)? (x +4) . "~_' s o
2X% +5x+3= A(x—1)(x? 4+)+B(u+4\rLC>4 D)(x—.,) [ —
Put x—1=0=x=1in (i}, /] ) \\ A A /

.-'

2(1) 45(,1;+3 B{Cﬁ) —ur} \

10=5B| = TBT_L] '.
- _Fﬁcandngh)

. JIJ DR 3= AGC +4X— X2 —4) + B(X? +4) + (Cx + D)(X? +1-2)
R

2x2 +5x+3= A® — AX® + 4AX— 4 A+ BXx? + 4B + Cx® + Cx — 2Cx? + Dx?> + D—2Dx

Comparing the coefficients of x°
0=A+C ... (iii)
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Chapter- 3

Integration

Q.25

Comparing the coefficients of x*
2=—A+B-2C+D
Put B=2 and A=-C (from (iii))
2=C+2-2C+D
0=-C+D

=D... (iv)
Compartipd the mc‘.’f Grenis of x|
5=4A+C -2 1 _ \
Put D =C &nc "A'-:--c, '
pd(=CG)+e-2C

'5=-5C =
From (iv)

PUt C=—1 in (iii)
0=A+(-1) =[A=1]
Put A=1,B=2,C=-1D=-1 in (i)
2x*+5x+3 1 2 +(—1)x+(—1)
(x=D)*(x*+4) x-1 (x-17? X°+4
2x° +5x+3 1 2 X 1
= —+ — -
(Xx=D*(x*+4) x-1 (x-1* x*+4 x*+4
Integrating both sides
I 2x° +5x+3
I —— o Y=
(x=1)*(x* +4)

_1\>2

__‘[-_EYEE____(j)(

X% 422

—2+1
=In|x—]4+2((xij 1In‘x +4‘ “tan™ 2 +c

-2+1

X_

=In|x— ]J—il——ln‘x +4‘ “tan™ E+C

2x% —x—-7
j > dx
(X+2)° (X" +x+1)

Solution:

2x°—x-7 A . B +_Cx+D
(X+2°(x*+x+1) x+2 (x+2)* ¥ 'Lx—Ll"' \
Multiplying both sides byi (3} +2)%i +o(+J)

Let

. (D

x.
-..... .y ..h-
e %)

2x —x= 72 A(X + 26 1) 4 B x| Lx~+Jl)T(hY rD)(x+2) i

Put x+2 =0 = xe=—4 mun N
2( 24 ()~ 72 E -.{( D2 2)+1}
4)+c—7— {4 1}

'3 3B =[B=1

Expanding (ii)

2X% =X =7 = A+ X2 + X+ 2X° + 22X+ 2) + B(X* + X +1) + (Cx+ D)(X* + 4x + 4)
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Integration

el Ty
. =~ Wl asl |l
k_JI WY

2x* —x—7= Ax3+3Ax2+3Ax+2A+Bx +Bx + B +Cx® +4Cx? +4Cx+Dx +4Dx+4D

Comparing the coefficients of x*
0=A+C ... (i)

Comparing the coefficients of x?
2=3A+B+4C+D

Put A=-C (from (iii))
2=-3C+B+4C +D.-
2=B—.'_(.f—r.-|:'-.-.(l_‘_'.)'_' _
Compaiinj'the coefiicentsiof ¥ -
—1:=3A Bl AC 44D
1=30--3°+B+C+D+3D

U1=3(A+C) +(B+C +D)+3D

-1=3(0)+2+3D

3D=-1-2 =[D=-1]

Put B=1,D=-1in (iv)

2=1+C+(-1) =[C=2]
Put C =2 in (iii)

0= A+2 =[ A=

Put A=-2,B=1,C=2,D=-1in (i)
2x2 —x—7 2 1 2x—1
2/ 2 =" + 7t
(x+2) (x +x+1) X+2  (x+2)° X +x+1
Integrating both sides

2x2 —x—7 dx
'[(x+2)2(x2+x+1)dx__2~[x+

(A+C=0,B+C+D=2)

(x+2) 2 dx+ _[

2x-1
X2+ x+1

dx

X+2 2X+1-2
=-2In|x+2|+ (x 1) +Ix+x+1d

2x+1
+j .
X+2 X +x+1

:—2In|x+2|—iz+ln‘x +x+]4
X+

=-2In|x+2|-

:—2In|x+2|—i+.!n‘x +x+1|—

-.x+2

il ...-'_

— _. 15 1 ._ - !
g % L &% P

X+2

5 -
1 1 1.1 § L l
S -.;2'-!r1|x,-+'¢|'——+ln‘x2+x+1‘—
| X+2

:—2In|x+2|—i+ln‘x +x+ﬂ—

dx

14,

B lramere

dx

2

{_' ___I_

2 Ltan’l

N

2

4
—tan~

Ne

'd.x'_ .

(

3 |

2
x2+2.x.1+(1) 1 .
2 \2) "4

1 ( \LZZ?,L.\‘?,

1

X+=

2
3

2

2X+1

B

Jre

WA ) e i

+C

+1
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Chapter- 3

Integration

3Xx+1
.26 dx

Q j(4x2+1)(x2—x+1)

Solution:

Lt 3x+1 AX+B ~Cx+D) s
(42 +1) (X —x+1) @2+ 52 1 T \

Multiplyirig hoth sides by (4x> ) (1 xed) |

3x+1= A ) (6 —xX 1) (L5047 +1)

31 =A% A b AX+Bx? — Bx+ B+ 4Cx® + Cx+4Dx* + D

O Caimparinalcserficients of like powers of x, we have

J S o x®) A+4C =0... (i)

' ' (for x*) —A+B+4D=0.... (iii)

(for x) A—-B+C =3...(iv)

(Constant) B+ D=1

B=1-D ... (v)

Adding (iii) and (iv)

4D+C =3

C=3-4D ...(vi)

From (ii) A=-4C ... (vii)

So A=—4(3-4D)

A=-12+16D ... (viii)

Put values of A, B and C in (iv)

—12+16D—(1-D)+3-4D =3

-12+16D-1+D+3-4D =3

13D-10=3

13D=13=|D=1

From (v) B=1-1= |B=0

From (vi) C=3-4(1)=

From (viii) A=-12+16(1)=[ A=4]
Putting values of A,B,CandD in (i)
3x+1 _4x+0  —x+1

= +
(42 +D)(E—x+1) 4 +1 X —x+1

4o 1 A ATV

% +1 /X x+1 '. '_ L
Integrating both sides” \ 5 R
Ui A A | . 2X 2

= ——I—dx

o Awaeat
(452 +_1)'.._ .*(+_1,..- 4" 4X +1 X+1

A NI = 1 1¢2x-1-1
CRRARR ~Lin(axt o) L2,

X —x+1

=%In(4x2+1)—%.[L —_[

I_- :___ 2
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. J 1 |”J . '1|E‘—(, 2 (vii)

Chapter- 3 Integration

=lln(4x2+1)—lln(x2—x+1)+ij. 1 ———dx
2 2 217 (1\.. T
X" — X —) Ll
SRV AL
“Linlase +1) In xj—r.('-.+1)+_1. PN
2 AL "(1\! 3
: S T T L | O T R Wi SV B
-':_ | P L § _I.- | ’ 2 4
| L n(4x? 1) ==1n(x* - x+1) + EJ. 1 ~dx
|2 2 2' 1V (&3
- L
! 2 2
X_i
(e )L ox+)+ it tant| — 2 |4c
2 2 2(\3 \3
2 2
2x-1
(et x+)+: Ztan| —2 |4c
2 2 243 \3
2
2x-1

1 1 1
:_ln(4xz+1)——|n(x2—x+1)+—tanl( j+c

4x+1
27 dx
Q I(x2+4)(x2+4x+5)
Solution:
4x +1 Ax+B Cx+D

- ()

(x )2 +4x+5) X +4 X ax+5
Multiplying both sides by (x?+4)(x? +4x+5)
4x+1=(Ax+B)(x? +4x+5)+(Cx+D)(x*+4)
Ax+1= AX® +4AX* +5AX+ Bx®* +4Bx +5B + Cx* + 4Cx + Dx* + 4D

Comparlng coefficients of like powers of x. — [T\ ([
(FOI’X) A+C =0 .. (”) . e ___,..-_..__..: ..'-__.l [ I_.--' ) -. ":
(For x?) AA+B+D= 0 (D ARIRR R o

(For x) SA+4B+4C =4 (|\) Wwuouiluvy o

(For cen hm) 5B+4D =1 J) f',_

From (i~ | A~=-C (w) N \ -

Put A=-C\ it iv), | a
A ' -RC +4B+4C =4

From (v) Dz% ... (viin)

Putting values A and D in (iii)
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Multiplying both sides by (x +a’ )\, +4c )
6a° = (Ax+B)(x* +4a%)- (tx ru)(' @ )
6a’ = AX | 4aZAx+Bx b4’ §+\% ' (,x LDx T a’D
Compa*.nq cceffifients of :._w?e ntwersOf X, we have
(Forxd)\AHCH O A (i)
_ J Fef K0), B D=9 (iii)
J YN \ 1'0rx) 4a2A+a’C =0... (iv)
A (For constant) 4a®B+a*D =6a°... (V)
From (iil) A=—-C ... (vi)

Chapter- 3 Integration
4(—C)+B+1_5B:O
~16C +4B+1-58 __ . S/
4 ) ~
-16C-B+1=0 A
B+16C =1q..(x) | \//
By Eq (VFl,—4Fq\|x, " A
4B-C =4 \
__ff‘_iE_”
J y ._'__ 1=85C =0
| C=0
From (vii) 4B—0=4=[B=1]
From (vi)
From (viii) D:%:
Putting values of A, B, C and D in (i)
4x+1 _ 1 1
(x> +4)(®+4x+5) X*+4 X +4x+5
Integrating both sides
I > 4Xj1 x:j > dx—j > L dx
(x2+4)(x? +4x+1) X +4 x> +4x+5
:I 21 de—j ]; 7ax
(x)"+(2) (x+2)"+(Q)
:ltan —tan(x+2)+c
2 2
6a’
.28
e J.(x2+az)(x +4a2)
Solution:
Let 6a’ : Ax+B+ Cx+D (i) o
(¥ +a’)(X’ +4a°) X*+a® X' +4a® s L e
(oo~
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From (iv) 4a°A=-a’C = A:—%C ... (vii)
From (vi) and (vii)

—C:—EC:EC—Czo...._ D AWV [~

From (m |f= ='3]
Fron (V) 4a'2+a” D = 6a’

AB+D=6.. . (viii)

By Eq (viii) — Eq (iii)
4B+D=6
+B+D=0
3B=6
=[B=2|
From (iii) 2+D=0=[D=—2]

Putting values of A,B,C, and D in eq. (i)

6a’ 22
(x*+a?)(x*+4a?) x*+a® x*+4a’
Integrating both sides

1
I(x +a )(x +4a? )dx 2J.x2+a2

2 1
ZtantZ-Ztant—+cC
a a a 2a
29 dx
Q J.x +x°+1
Solution: -
22 -2 2x% =2 o~ [ .
XPxPHL X L2 2t e D T s o
i atiat:asiAR=N.
AT\ A ) i(*{w wumwﬂ x)
._-"I .| .' ol < | k _.H'\.\.
CARIA-RY L L Axe B Cx+D .
Let AT --.T;;-f.jx +— . (i)
G 1(>< y 1) X2+ Xx+1 x°—x+1

I uitipiiag both sides by (x?+x+1)(x? —x+1)

2% =2 =(Ax+B)(x2 =x+1) +(Cx+ D) (x? +x+1)

2x% =2 = A — AX* + AX+Bx?* —Bx+B +Cx® +Cx? +Cx+ Dx* + Dx+ D
Comparing coefficients of like powers of x,

207



Chapter- 3 Integration
(Forx*) A+C =0... (ii)
(For x*) —A+B+C+D=2... (iii) _
(Forx) A—B+C+D=0... (iv) f
(For constant) B+D=-2... (v) - ‘A

Put A=-C (From (ii)) in v
—-C-B+C+D=0 vy
B+ 0. (i Y
By Eq ) '+ 50 (¥)) |

—B+D=9! || |

From (v) B-1=—2=[B=—1]

Put values of B and D in (iii)

~A-1+C-1=2
—A+C=4... (vii)
By Eq (ii) + Eq (vii)
A+C=0
-A+C=4
2C=4
c=2

From (i)

Putting values of A,B,C and D in (i)

2x° -2 _ -1 2x-1
(x2+x+1)(x2—x+1) X2+ Xx+1 x2—x+1
2x* -2 2x+1 2x—1

4 2 -T2 T3
X"+ X +1 X“+X+1 X —x+1
Integrating both sides

2
J' 2X dx = J- 22X+:|_ dX+J- 22X 1 dx
X+ x2+1 X°+Xx+1

X —x+1

=—In(+x+1) +In(* —xF1)+c

2 . "1. ___.::_ p 1 '-. "._ '._. '-. \ -.I oL
=In sary £ o~ L |
x + x +1 f \ ;. ,

e zx =
30 - —m ““x
Q I(xz—urc)(x +x+“) '
Soluflor. -

j ﬂf ‘”.3x—8 _ Ax+B  Cx+D

= n .
(x “x+2) (X2 x+2) XP—x+2 xP+x+2

Multiplying both sides by (x* —x+2)(x* +x+2)

N0

I_- :___ 2
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Chapter- 3 Integration

3x—8=(Ax+B)(x®+x+2)+(Cx+D)(x* = x+2)
3x—8=AX’+ AX® + 2Ax + Bx® + Bx+ 2B + Cx® - Cx? +2Cx+Dx — DX« ?D \
Comparing coefficients of like powers of x;— - LY I
(Forx®) A+C=0... (ii) |
(Forx’) A+B—-C+D=0. i) /)
@m&zuago;g'/M" .
(Forconstint) ABHL s 3= B+D=—4... (V)
By (i Ea)
T A YA (vi)
~ By Eq(ii) + Eq (vi)

A+C=0
A-C=4

2A=4
A=2

From (i) [C =—2]
From (ii) and (iv) B—D =3...(vii)
By Eq (v) + Eq (vii)
B+D=-4
B-D=3
2B=-1

B=—=
2

From (v) _?1+ D=-4

D=—4+1:> D:—Z
2 2

Putting values of A,B,C and D in (i) - [ I J;Z’ 3

I_- :___ 2

oy T ot AT
3X 8 - "-":X ? ...__i_ 1 ..I_u\._. 2-l 1 1
(x* = x 23 +x+?‘ X Ad+2) ¥ 2|
Integratii| bctn swﬁs BIRL \ -

R 'ux_gx: “"'JZX—1+1—; ox+1-1+
\ ..'“:J(““ _J' X2 —X+2 o I4dx

x —x+2)(x +x+2) X +X+2
2x-1 2X+1 1
=|—— - —dX——| ——dx
I x+2 I J.x2+x+2 J.x2+x+2
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Chapter- 3 Integration

1

:In(xz—x+2)+%.|' . dx—In(x2+x+2)—§j 11 dx
XZ—X+(1j _14_2 X i \-rF '+t‘_*’_:-
1 1, ) ' L) —
:In(xz—x+2)+5'[—'—;—n IRt +L)*—-.j-—— '——_,j-dx
~ (,\Jj s Lx+ J "4
AT \ ? 4
= It x? 2) de—ln(x2+x+2)—5_[ 21 > dx
& . .I. L T X_i (ﬁj (X-Fl) +[ﬁj
N\ I 2 2) "\ 2
' 1 1
(X —x+2) X"w )5 L i 2
=In(x*=x+2 + nix +x+2)—————tan""| —= |+¢C
2" |
2 2
— 2X+1
2 2
=In(x2—x+2)+—><—tan‘1 L —In(x? +x+2)——>< tant| —2— |+c
A T
2 2
1 2x-1 5 2x+1
=In(x2—x+2)+—tan‘1( j—ln(x FX+2)——_tan 1[ }Lc
NN NN
3} +4x*+9x+5
31 dx
Q J.(x2+x+1)(x2+2x+3)
Solution:
3 +4x% +9x+5 Ax+B Cx+D i
Let =— +— - ()
(+x+1)(x2+2x+3) x*+x+1 x*+2x+3
Multiplying both sides by (x? +x+1)(x? +2x+3)

3 +4x* +9x+5=(Ax+B) (¢ +2x+3)+ xx+D)(x _.mls N e !

| Al
3x° +4x% +9x+5= A + ZAX’ + 34 '*+5x_+sz 3B I—-C) LR Cx r(,X+DX +Dx+D

Compamn 1 coefflcmnm u‘ er pm/ve,rs pf X ,-

3\ ™
(For x7) ,L C, AN¢ |) |
e For () Pye E C ‘D= 4 (|ii)
JI | ‘J '.'"-HIO“ X) 3A+ 2B+C+D=9... (iv)

(For constant) 3B+D=5 = D=5-3B... (V)
From (i) A=3-C
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Chapter- 3 Integration
Put values of Aand D in (iii)
6-2C+B+C+5-3B=4 I
—C-2B=-7=C+2B=7... (Vi)_ \ .
Put values of A and D in (w')"- -
9-3C,#731 (C45< s829 V|
—2C—1$—»-—5 >4C+3- . (Vi
=, BY E[ ("'I)—Z_:!.q \-\III)
o T+2B=7
+4C +2B =+10
—3C=-3
Cc=1
From (vii) 2+B=5=[B =3]
From (v) D=5-3(3)=[D = 4]
PutC =1in (ii)
A+1:3:>
Putting values of A,B,C and D in (i)
3x® +4x° +9x+5 2x+3 X—4
= +
(2 +x+D)(x*+2x+3) xX*+x+1 x*+2x+3
Integrating both sides
3x° +4x* +9x+5 2x+3 X—4
e ; =™ e as™
(x% +x+1)(x +2x+3) X +x+1 X“+2x+3
J-2x+1+2 J~2x+2 10 o 3
X 4x+l 27 X7+ 2%+ 3 .;:"-x, == L
| " '-_.. __'-.__.-.- ._.
I e I 2 1—rdx+dl—*§—;-2xh'—~d ~1—)-f—"—'£—‘--c.x
x+x+1 X+ X -:_ '-'x 4 2% 43 2-‘x +22+3 )
- ’ LR
In(x— x+1;+ I~——~—‘—“~A 0x+—|n(x +2x+3) SJ;dx
my 2! -1] 1 2 X2+ 2X+1+2
I, ‘rL +1-—
M\ - 2 4
N w ] | 1
| "'\-J | ."'.:II L ) 1 1 1
A =In(x2+x+1)+2_[ 2dx+—|n(x2+2x+3)—5j - > dx
2 (x+1° +(2)
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1 = :_V-.r_\lql::'lﬂlu
=10 + x+1)+ 2~ tan™ T2 +2in(x +2x+3) 5 L tan' [.Q:lg\ iC .”r Jfl NUY
2 % I'I I'. i il I'-| I'. '. '. lI II R A f I .-"“-‘I'

1- -I'I ?-:-{h ."'.. - IIl I'I II| II| i II| l'l III I'. H\i |
Warh l'. [ [H'|I I'. '. |8 __,.- I':_ ':_ | L,____l

- x/"))?hr“ (AN X+1
In(x"z4_;.'>a+ﬂ-+f_t. r=.-.‘1 = +.—Lﬁ*{v xf—‘z"x+1) ~_tan- (—j+c
N --J‘ﬁi\ =%

~ TN :‘] r‘tﬂ:j‘i'ﬁ{;){?‘:*#)f+l)+ln( x2+2x+1)+
WY *

4
3

2X+1 5 X+1
(%% + x+1)VX2+2x+3 +—tan‘l( j——tan‘l(—j
| | /3 N2 2

o
™= (4
- . _.--"'_"'q,_lllI I:H'llllll
o | A |
- I’l‘(f‘x C (CUONU
- _?_,.- - \\l II .-_,-"-__ 1 b -'-"}I.“"-\-_.:-‘"-l
b = 1§ .-Fh'l |I":-"I I":::'_
' RAIaERIBRAR | N
-—ul 4 I .l_.-"' : |lI IIII IIII 11 i & i _.l | |I
'|II .-I,I'|||"- RAB R
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