B

= +
x+1

x—1

. (£.8)
(BTN, 2017 1BVWP 2014, 15, 17,
- R 2016, D.G.K 2015, 17)
Mg qm ient of two numbers or algebraic
expressions is called a fraction. The quotient
is indicated by a bar (=). The dividend is
written on the top of the bar and divisor

below the bar.
2

2 X°+4
For example: —,

Note (K.B + U.B)

If x=2in second example then the fraction
is not defined becausex =2makes the
denominator zero.

(K.B)

(LHR 2014, 16, GRW 2016, FSD 2015,
SGD 2015, 16, MTN 2015, D.G.K 2016)

N (x)
D(x)
N(x) and D(x) are polynomials in x with real
coefficients is called a rational fraction. The

polynomial D(x) =0

where x # 2

., where

An expression of the form

2

X
For example

Types of Fractions| (K.B + U.B)

There are two types of fractions.
Q) Proper Fraction

(i) Improper Fraction
Proper Frac ”'

+24 where x # 2

-

A rational fractlor ( ;

callefs .p"-r,-._aar .ral,t.un, if degree of the

JpetynomiairN(x) is less than degree of the

“zolynomial D(x)

For example: ——, ox -3

> etc.
X+1 x“+4

Pn..PT'AL i'RI-“( TIONS

e A R T

Whrs D(x) % 0S

UNIT

Improper Fraction (U.B + K.B)

(LHR 2014, 15, GRW 2014, 17, FSD 2015,
SGD 2017, RWP 2017, MTN 2015)

N
A rational fraction D(X)’ where D(x) =0 is
X
called an improper fraction, if degree of the
polynomial N(x) is greater than or equal to
degree of the polynomial D(x).
6x*

X3 +1

5X
For example: ——, etc.

(K.B)
(GRWP 2014, 15, 17, RWP 2016,
SGD 2016, D.G.K 2015, 17)
An identity is an equation, which is satisfied
by all the values of the variables involved

For example: (x+3)2 =X*+6X+9,
2(x+1) =2x+2etc.

(K.B)

An equation which is true for some specific
value(s) of the variable involved.

For example: x+2 =3 istrue only for
x=1.

(K-B)

(LHR 2014, 16, 17, GRW 2015, FSD 2015,
17, RWP 2015, 16, BWP 2015,)
Decomposition of resultant fraction into its

components or into d“rrent frac*i ' is" \)
called partlal frasi on

\K;ﬂ + U B)
G= nel: al ne!rlﬂoc applncab.e 20 resolve all rational

N [
fragtions o’r the form —— ) ,is as follows:

D(x)

e The numerator N(x) must be of lower
degree than the denominator D(x).
Make substitutions constant accordingly.
Multiply both sides by L.C.M.
Arrange terms on both
decreasing order.

e Make the equations and solve to find
constants.

sides by
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Partial Fractions

Resultant Fraction (K.B)

Sum of two or more than two proper
fractions in the form of a single fraction is
called the resultant fraction.

For example:
1 2 —X+3 .
e — is| rlsultant |
x=1 x&D (X, 1};(‘x+_1) '
fraction.
mm1 (A-B)

Rego IvL into partial fractions.

3+x—2x2

Solution:

T 2C can be written as for
+X—2X

convenience 5
2X°—X—-2
The denominator
D(x)=2x*-x-3=2x"-3x+2x-3

=X(2x—3)+1(2x—3) =(x+1)(2x—3)

Let,
-1 -1 A B .
> = = + — (i)
2X° —x—-3 (x+l)(2x—3) Xx+1 2x-3
multiplying  both  the  sides by

(x+1)(2x—3), we get
—1=A(2x-3)+B(x+1) — (ii)
Put x+1=0 = x=-1in equation (ii)

1= Al2(-1)-3]
-1=-5A
= A:1

Put 2x—3=0 :>x=gin equation (i) -

—1=B(§+1) RYZARL
5 ' 1§ .\,_. \ | ' ". _."'H. \ ;
-1=—B LRI L
A N A
-. I:\EI = —|
W 5
1 1 2
Thus, - -
Hs 3+x—2x° 5(x+1) 5(2x-3)

Q.1

Jlon\ e =2

There are two methods to resaive into-parital

fraction: . [
) Zoio Mothnd, |
“ (i) Zquating ccefiiciznt

ATy —

Resolve into partial fractions.
7x-9

(x+1)(x-3)

Solution:

(FSD 2015) (A.B)

Le 7x-9 _ A N B —)(I)
(x+1)(x—=3) x+1 x-3
Multiplying with (x+1)(x—3)

wxiw Lh6=9
x+1)M

% M x 3

:>7x—9=A(x—3)+B(x+1)—>(ii)

Put x+1=0= x=-1ineq.(ii)
7(-1)-9= A(-1-3)+B(0)

~7-9=-4(A)+0
-16=-4A
Or A:__l6
—4
A=4

Put x—3=0o0r x=3 in eq.(ii)
7(3)-9=A(0)+ B 2L, )
L._:)-_'.’\+|;(4‘ ' a\ N
L 12=48

p= 12
4
B=3
Putting the values in equation. (i)
x-9 4 3

= (x+1)(x—3) B x+1+ Xx—3
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x-11
Q.Z W (AIB)
Solution:
x-11 A B )
I_Gt(x 4)(x+3) X—4 xn_)(i"'

Multiplyirg Fquatlon MmOV (- 4) X 3)
X—1F _
o gxzaﬂx/oj

[eeEe]
4) (<3

Xx—11=A(x+3)+B(x—4) > (ii)
Put x—4=0=x=4in eq.(ii)
4-11= A(4+3)+B(0)
—7=A(7)+0
—7=7A
Or 7A=-7
—7

A=—"
7

=A=-1
Put x+3=0 or x = -3 in eq. (ii)
—3-11= A(-3+3)+B(-3-4)

-14 = A(O) +B (—7)

~14=0+(-7B)
Or -7B=-14
_-14
-7
=B=2
Putting the values of A and B in equation (i)
x—-11 -1 2
= +
(x—4)(x+3) x-4 x+3
Q3 X e\ (|0
X*=1 — ¢
(GRWP 2017, SWVIL 2014 .3«\/92 17, DG rhzb@ \
Solution: RIRTR L. '
B \ g\
| B ) (x-1)
| \
|
Let 3x-1 A N B
(x+1)(x— 1) x+1 x-1

Multiplying by (x+1) (x-1)

G ]

Nl XW~——%prVﬂ

[y mj
13X m_,-\(x 1)+|:s(x+1) (ii)
Put x—1=0=>x=1ineq(ii)
3(1)-1= A(1-1)+B(1+1)
3-1=0+2B
2=2B

Or 2B=2

B2
2

B=1
Putx+1=0= x=—lineq(ii)
3(-1)-1=A(-1-1)+B(0)
3-1=A(-2)
—4=-2A

2A=-4
a=2
-2
A=2
Now putting the values in eq (i)

3x-1 2 1
2 4 +
Xx*-1 x+1 x-1

X—5
4 —— = A.B
Q x> +2x-3 (A.B)
(FSD 2015, MTN 2016, SGD 2015)

Solution:
X-5 X— 5

X2+2X:3:” X$ 3 ii“ -
X — 5
(x—l)(x+3)

Xx-5 _ A N B (I)
(x=1)(x+3) x-1 x+3
Multiplying by (x—1)(x+3),we get
x—5=A(x+3)+B(x-1) —>(ii)
Put x—1=0=>x=1in eq (ii)

Let

133
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1-5=A(1+3)+B(1-1)

3(-2)+3=A(— 2+2)+B(—2—1)

—4=A(4)+B(0) —6+3= A(o)+B
—4=4A 3=0-
4A=-4 E =3
A=t RN
N 3
Putx+3= O:>> ——3|uq\ll\ Now putting values in eq (i)
\(TF :' el g (x— 1)(x+2) X—=1 X+2
| T _4B=-8 (7x—25)
6 —r A.B
8 °0 Ay "2
—4 (RWP 2016, SGD 2017, D.G.K 2014, 17)
B=2 Solution:
Now putting values in eq (i) (7x—25) A B
X—5 -1 2 Let = + — (i)
-1 x+3):x—1+x+3 (X_4)(X_3) x=4 x=3
(x-2)( Multiplying by (x-4) (x-3)
X—5 -1 2
. = 4 7x—-25=A(x-3)+B(x-4)—(ii)
X“+2x-3 x-1 x+3 i ..
05 3%+ 3 (AB) Put x—4=00r x =4ineq(ii)
© xmD(x+2) ' 7(4)-25=A(4-3)+B(4-4)
(GRW 2015, 16, FSD 2016, 17, 28—25=A(1)+ B(O)
BWP 2015, 16, SGD 2015)
Solution: 3=A
et (¥ A LB ot xas ineq (i
(-D)(x+2) x-1 x+2 Put x—3=0 or x=3ineq(ii)
Multiplying equation (i) by (x-1) (x+2) 7(3)-25=A(0)+B(3-4)
3x+3 21-25=B(-1)
— — _x(x-1)(x+2
(x—=1)(x+2) (x=2)( ) _B=_4
A B B=4 —
:X—_lx(x—l)(x+2)+X+2><(x—1)(x+2) Now putting Va|'l)l98;|l£ﬁf.1_;'f‘::a_§.id{_"l (|/)k J
3x+3=A(x+2)+B(x-1) > (i) = (RN [ (D N\
Put x—1=0o0r x=lineq(ii) | | 2 A= AW AGe g) x=4 x=3
3(1)+3= A“ F B(1 AT, | VOV W ol —£X+l ' A.B + K.B
A OAT S RN N 2 e T S )
3:3 3(’* 0 AR Solution:
o w::A X 4+2x+1 X2 +2x+1 (impropen)
_ J' { [ _' 4 (x—2)(x+3) X>+X—6 prop
NVIR _°
A_3 X+ X—6=%x*+3x—2x—6
A=2 =X(x+3)—-2(x+3)
Put x+2=0= x=-2ineq(ii) =(x+3)(x—-2)
134
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1

x2+x—6i X2 +2x+1

_X°+XF6

X+7

XC4+2x+1 . X+7

X+x—60_ 1 '-_x_z—:_x—ﬁ'- ! )
' X7 VU
= L= (i)
[ (%FE)(5=2)
- o[ (EPNEIEE
.-JI xxr A B

= +

(x+3)(x-2) x+3 x-2
Multiplying by (x+3)(x-2)
X+7=A(x—2)+B(x+3)—(iii)
Put x+3=0 or x=-3ineq(iii)
-3+7=A(-3-2)+B(-3+3)

4=A(-5)+B(0)

4=-5A

Putx—2=0o0r x=2in equation (ii)
2+7=A(2-2)+B(2+3)
9=A(0)+B(5)
9=5B
5B=9
9

B=>
5

Putting the values of A and B in equation (ii)

X+7 / / | )

(x+3)(x— 2) X— 2 X+3

I\lh 3' tina he aliesn equatlon (1

SNINN o o .9 4

-

(x—2)(x+3) "~ 5(x—2) 5(x+3)

6x>+5x> -7

Q8 — 20 (AB+KBy [
3x* —2x— 1 SN 0
_ Solution: 5
6_'_175 Ul (im;;ro’ber fraction)
3/ 7X_
L) . ' 2X+3
X _2x— 1>6x +5x2 -7
+6x° F 4x° F2X
9x? +2x—7
+0x° F6XF3
8x-4
6x> +5x* -7 _ 8x—4
=5 = 2X+3+t————
3x°—=2x-1 3X°—2x-1
= 2x+3+28X—_4
33X —-3x+x-1
= 2X+3+ 8x—4
3x(x—1)+1(x-1)
:2x+3+8x—_4—>(i)
(x—1)(3x+1)
Consider
8x—4 A B -
— (ii)

(x—l)(3x+1) X— 1 3x+1
Multiplying by (x—1)(3x+1)
8x—4=A(3x+1)+B(x—1)— (iii)
Put x—1=0 or x=1 in equation (iii)
8—4=A(3+1)+B(0)

4=A(4 )+0 ey
4: 'A " | .'IH,':- - :-jx_ A

ol B L0, or :-,:_% in equation (iii)

ST

~1-3)

812 A(0)+ B(—

3

—§:0+ B(—ij
3 3
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_0_ 4,
3 3
3\ 4
5=8B
Or B=5
Now puttirig valursin equatior. \u)
_ &4 LA B
(x=1)13k+1) N—Li Ix+1
| Pt tte Vailes in equation (i)
6x° +5x* 7 5
> ——F—F———=2X+3+——+
3X°—2x-1 x—=1 3x+1
Example: (Page # 79) (A.B)
Resolve + into partial fractions.
(x-1)"(x-2)
Solution:
Let, 21 = A + B >+ ¢
(x-1f (x-2) x-1 (x-1f x-2
Multiplying both sides by (x—1)°(x—2),
we get
1= A(x-1)(x—2)+B(x-2)+C(x~1)°

A(X*=3x+2)+B(x=2)+C (% - 2x+1) =1 (i)
Since (i) is an identity and is true for all
values of x

Put Xx—-1=0 or
B(1-2)=1 = -B=1or B=-1
Put x—2=0 or x=2 in (i), we get
C(2-1’=1 = C=1

x=1in (i), we get

Equating coefficients of x* on both sides of (i)~
A=-C sofA=-1 "=

A+C=0 =
Hence required partial fractions.arg | / /

AN R 1 1

(x-17(x=2) x+2 (x-1) (x-1)

S tion:

Resolve into partial fractisis: —
_\.Qy I M L
o1 KEEN] [ o)

((—1)"x—2)

2“3%+1 A B C
Let . =—+ =+ (i)
(1) () xL () x2
Multiplying by (x—l)2 (x—2)
X*=3x+1= A(x=1)(x~2)+B(x~2)+C(x~1)" - (i)
X =3x+1= A(X -3%+2)+ B(x-2)+C(x" - 2¢+1)
= AX* —3Ax+2A+Bx—2B+Cx* —2Cx+C
= AX* +Cx* —3Ax+Bx—2Cx+2A+C-2B
= X’ -3x+1=(A+C)x*+(-3A+B-2C)x
+(2A-2B+C)

By comparing coefficients of alike powers
of x

1=A+C — (iii)
-3=-3A+B-2C > (iv)

1=2A-2B+C > (V)

Put x—1=0= x=1 in equation (ii)

(1) -3(2)+1= A(1-1)(1-2)+B(1-2)+C(0)

1-3+1=0+B(-1)+0
-1=-1B
B=1
Put B=x-2=0= x=2 in equation (ii)
(2)-3(2)+1=A(2-1)(2-2)+B(2-2)+C(2-1)

4-6+1=A(1)(0)+B(0)+C(1)°

-1=C e
Or C— - )

VPuty T --—1 nnqdctnn\l}
ARRRYE VAT

'-_ __.I."I_.I. A

ST A=2

Now putting values in equation (i)

X2 —=3x+1 2 1 -1
> = + =+
(x-1)° (x-2) x-1 (x-1) (x-2)

2 N 1 1

(x-2)

x-1" (x-1y
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2
Q.2 _X47x+11 (A.B)

(x+2)2 (x+3)
(LHR 2016, SGD 2016, RWP 2015)
X2 +7x+11

Solution; —8M——
(x+ 2) (x+3)

Consider ny ~
X +7x+11 17 LA Byt o

AP, )

2 (Y+Z) X+3

(x+”\ 1‘<+3)

i 1'1|p.\! ng by (x+2) (x+3)
X 4Tx+11= A(x+2)(+3)+ B(x+3)+C (x4 2f - (i)

= A(X* +5x+6)+B(x+3)+C(x* +4x+4)
= AX* +5AX+6A+Bx+3B+Cx* +4Cx+4C
= AX” +Cx’ +5AX + Bx+4Cx +6A+3B +4C
=(A+C)x*+(5A+B+4C)x+(6A+3B+4C)

By comparing coefficients of alike powers
of 'x'

1=A+C (iii)
7=5A+B+4C (iv)
11=6A+3B+4C (v)

Put x+2 = x=-2 in equation (i)

(-2)" +7(-2)+11= A(-2+2)(-2+3)
+B(-2+3)+C(-2+2)°

4-14+11=A(0)(1)+B(1)+C(0)' ~10+11=B
1=B
Or B=1

Put x+3=0= x=-3 in equation (ii)

(-3)° +7(-3)+11= A(-3+2)(-3+3)
+B(-3+3)+C(-3+2)°

9-21+11= A(-1)(0)+B(0)+C(=1)’
~1=0+0+C \
C=-1
Put C = -1 in eguaiion i
1=A+(-1)

1+ -.—A

_._‘ 3 [A._|,> |

Iy O  putting the values of A,B,C in (i)
X2 +7x+11 2 1 -1
+ +

(x+2)2(x+3) X+2 (x+2)2 X+3

\Solttion:

-\.-"\. — J - 1 \ b \ 'u_ 5, k
7 ... | | ._I'"‘\ S

2 11
X+2 {x572) XJ._E'
03, = —=roo N (2 N O@AB)
N (x 1}(>+7)
(SWL-2014, RWP 2017, SGD 2015)

9 A B C

Let > = + +
(x-1)(x+2)" x-1 x+2 (x+2)

Multiplying by (x—l)(x+2)2

9= A(x+2)" +B(x=1)(x+2)+C(x~1) - (ii)

9= A(X* +4x+4)+B(x* +x—-2)+C(x-1)

0X* +0x+9= AX’ +4AX+4A+Bx* +Bx—2B+Cx-C

0x* +0x+9 = Ax® + Bx* + 4Ax+ Bx
+Cx+4A-2B-C

0x* +0x+9=(A+B)x*+(4A+B+C)x
+(4A—ZB—C)
By comparing coefficients of alike powers
of 'x’
0=A+B— (iii)
0=4A+B+C — (iv)
9=4A-2B-C - (V)
Put x—1=0= x=1 in equation (ii)
9=A(1+2)" +B(1-1)(1+2)+C(1-1)
9=A(3)"+B(0)+C(0)
9=9A+0+0
9=9A
Oor A=1

Put x+2=0= x=-2 in equation (ii)

nd()

9=A(-2+2)+B(-2-1)(- 2+2)+C(—?—1_)._ A -~

9=A(0)+B( 3)(0\ 5 C [ 3; _
 O=T o3 | (o \oE
VA GRADD
¢ C=-3 -
Put A = 1 in equation (iii)
0=1+B
Now putting the values in equation (i)

9 1 -1 -3
= =t ——+ .
(x-1)(x+2)" x=1 x+2 (x+2)
1 B 1 B 3
Cx—=1 X+2 (x+2)2
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x* +1
Q4 x*(x-1)
Solution:
Kl Xl (impropér "ractio;‘-‘-'
X (x-1) xX’-x° \ 7\

(K.B + A.B)

X* +1 A+ B
x*(x-1) x x°
x> +1= Ax(x-1)+ B(x—1)+C(x2)
X* +1= Ax* — Ax+Bx—B+Cx®
X* +0x+1= Ax* +Cx* + Bx— Ax—B
=(A+C)x*+(B-A)x-B
By comparing coefficients of alike powers
of 'x'

Let +— ¢ — (i)
x-1

1=A+C— (iii)
0=B-A—> (iv)
1=-B — (V)

From equation (v)
B=-1

Put in equation (iv) — )

0__1 A o 1

A=-1 = \ )

Put in equatiar Unl'_

1=-1+C VoL
-.]l ‘1.-'

.

NINIS \J\N

Now putting the values in equation (ii)

(x-=1) X xz_—J
___.1-_;1'_*_2"

VX R x=T
Mow.puiting the values in equation (i)
X4+1 —X+l_1_i i
x?(x-1) X xX° X-

Q5 xvd (A.B)

(3x+2)(x+1)
Solution:
Let Tx+4 > = A + B + ¢ (i)
(3x+2)(x+1) 3x+2 x+1 (x+1)

Multiplying by (3x+2)(x+1)2
Tx+4= A(x+1) +B(x+1)(3x+2)+ C(3x+2) - (ii)
0X* +7x+4=A(X* +2x+1)

+B(3x2 +3x+2)+3Cx+ZC

= AX? + 2Ax+ A+3Bx* +3Bx + 2B + 3Cx + 2C
= Ax® +3Bx? + 2Ax+3Bx +3Cx+ A+ 2B +2C
0x? +7x+4=(A+3B)x*+(2A+3B+3C)x

+(A+2B+2C)

By Comparing coefficients of alike powers
of x
A="?
0=A+3B — (iii)
7=2A+3B+3C — (iv)
4=A+2B+2C > (V)
Put x+1=0, x=-1 in equation (ii)

) e v _—
7(-1)+4=A(-1+1) +B(-L+2 0[3(_;_1).4 A0
. —7+4 0+ .L( 3.+ ?) \ W
| Sfatega AN [ N
i 'O 7,:3 =
Pur A=251n equatlon (|||)
0=-6+3B
6=3B
Or B=2
Putting all the values in equation (i)
7X+4 6 2 3

= + +
(3x+2)(x+1)2 3X+2 x+1 (x+1)2
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1

°0 ey (A-8)

Solution:
1 A B

et 5 = + - T

(x=1)"(x+1) x-1 (x-1) qul
Multiplicatior! b\ (XD X%
1= A(x-1)(x+1)+"

%2 [ A( -_,(x+1)+B(x+l)+C(x—1)

Nk onri- A(x ~1)+B(x+1)+C(x* - 2x+1)

= AX* +Cx* + Bx—2Cx— A+B+C
=(A+C)x*+(B-2C)x+(-A+B+C)
Comparing coefficients of powers "x'

0=A+C (iii)
0=B-2C (iv)
1=-A+B+C (V)

Put x—1=0= x=1 in equation (ii)
1= A(0)(1+1)+B(1+1)+C(0)’
1=0+B(2)+C(0)
1=28B
Or le

2
Put B :% in equation (iv)
ozé—zc
2c=1

C=

O I
NS

Put ‘11 in equation (iii)

0: A—l—l .“:‘:: .'.. ._-....-'.'%:'H.- I__
4 \

1_

A
1\c>w pLLing the values in equation (i)

1t h N

(x—l)z(x+1) x=1 (x- 1) X+1

A:

3 (D e )

. Sclution:

f'(x+’712

LT \

1 -1 1 1
(1 (x+1) A1) 2beerr - A(3
- T\ L= /

AE3IRK6% |

—_— e

(A.B)

3x? +15x+16
(x+2f

_ 3x*+15x+16
X*+4x+4

(improper fraction)
3
X%+ AX + 4)3x2 +15x +16
+3x° £12x +12
3x+4
3Xx+4 .
_ i
X2 +4x+4 T ®

3x* +15x+16
(x+2)°
3x+4 A B
+

Let > = >
(x+2)° X+2 (x+2)

Multiplying by (x+2)°
3x+4=A(x+2)+B

3Xx+4=Ax+2A+B

By comparing coefficients of powers of 'x'
3=A (iii)

4=2A+B (iv)
From equation (iii)

A=3

Put in equation (iv)
4=2(3)+B

4=6+B )
4-6=B A

B2~ [ 75 | =

Now put*mg V('IU"‘S in equafmfi i)

y By s\ A )

i A 2L
x+2 (x+2)
32
X+2 (x+2)2
Now putting the values in equation (i)
3x*+15x+16 3 2
= =3t ;
(x+2) X+2 (x+2)
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1

(x*=1)(x+1)

Solution:

Q.8 (K.B + A.B)

1
(xz—l)(x+\ \x+1\(x ;}(x+) /

7

'J,' h_'t‘t-/—_—;l' 2:' ALEB L C > (i)

(x-1)(x+1)" x-1 (x+1) (x+1)
Multiplication by (x—1)(x+1)°

1= A(x+1)+B(x—1)(x+1)+C(x—1) > (ii)

Put x—1=0= x=1 in equation (ii)
1= A(1+1)" +B(0)+C(0)
1=A(2)’

1=4A

:>A:l
4

Put x+1=0= x=-1 in equation (ii)
1= A(-1+1)+B(-1-1)(-1+1)+C(-1-1)
1=A(0)+B(0)+C(-2)
1=-2C
1

=>C=-—=

Equation (ii)

0x*+0x+1= A(x+1)" +B(x~1)(x+1)+C(x-1)
= A(x2 +2x+1)+ B(x2 —1)+Cx—C
= AX* +2Ax+ A+Bx*-B+Cx-C

— AX? +BX® + 2Ax+Cx+ A-B—C () _
(A+B)x +(2A+C)x+(A-BACY |
By comparind._ (;J=ﬁac|c*'its of al k= pr)vve\:

Of X T | .'
0= A% _-__'-._'-_'-.j_';'ii-J),-- '
A oI ()
NP AE=C ()

Put A:% in equation (iii)

(D (x+1)

O=E+B
4

B—_1
4

\ NGw putting val! Jec i equat.ion (1)
P b bl
X— 1 X+1 (x+1)
- 1 1y 1
(x=1)(x+1)° 4(x-1) 4(x+1) 2(x+1)’

Example: (Page # 80) (A.B)

11x+3

Resolve ————— into partial
(x —3)(x2 +9) P
fractions.
Solution:
11x+3 A Bx+C
Let, =

(x—3)(x2 +9) - (x-3) 9
Multiplying both the sides by
(x—=3)(x*+9)on both sides

= 11x+3=A(x2+9)+(Bx+C)(x—3)

11x+3= A(x2 +9)+ B(x2 —3x)+C(x—3) — (i)
Since (i) is an identity, we have on
substituting x =3

33+3=A(9+9)
= 18A=36
= A=2
Comparing the coefficients of x_z_ ,

and x on both sides.s<%), we gat
A+B:0 - y | ,I'H'-_- A1 .. .\“
—3%+L -—11
| --:>—3(—2)+C 11
=C=5
Therefore, the partial fractions are
2  -2X+5
—
x-3 x°+9
11x+3 2 +—2x+5
(x=3)(x*+9) x-3 x*+9

Thus
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Partial Fractions

Resolve into partial fractions.
3x-11
dl —
Q (x+3)(x2 +l)
Solution:
Letﬂ';-__: ._A S
(x+3)(x* 5} | %¥3
Multinlying by (x'+'3\.)"( X +4]
;3*/-—_11% A('x" +i)+(Bx+C)(x+3) — (ii)
3x—11= Ax* + A+ Bx* +3Bx +3C +Cx
3x—11= Ax* + Bx* +3Bx+Cx+ A+3C
0x* +3x—11=(A+B)x*+(3B+C)x+(A+3C)
By comparing co-efficient of alike powers
of x

0=A+B (iii)
3=3B+C (iv)
-11=A+3C (V)

Put x+3=0= x=-3 in equation (ii)

3(-3)-11= A|(-3)" +1]+(B(-3)+C)(-3+3)

—9-11=A(9+1)+(Bx+C)(0)

—20=A(10)+0

Or A=-2

Put in equation (iii)

0=-2+B

B=2

Put in equation (iv)

3=3(2)+C

3=6+C

3-6=C )

-3=C '

C=-3 "'-. \ _-;--v'l-

Now putting in e(uatlnu) A
2l 0 Ll ex =3

RN =k e
.._(,<+I O J-lj “x+3 X +1

3x-11 _2x-3 2
(x+3)(x2+1) x*+1 x+3

. ;}%;?

3X+7
2 - A.B)-
Q (x2+1)(x+3) . (' A
_ _ L (SWe 2015 M 285
Soluticn: -
- Ltl 3% _'-_I_'. - A\; + B ( )
) \x '\..}(X-FS) X2 +1 x+3

B Multlplylng by (x +1)(x+3)

3x+7=(Ax+ B)(x+3)+C(x2+1)—>(ii)
0x? +3x+7 = AX* +3AX+Bx+3B+Cx*+C
= Ax®* +Cx? +Bx+3Ax+3B+C
=(A+C)x*+(B+3A)x+(3B+C)
By comparing coefficients of alike powers
of x

0=A+C (iii)
3=3A+B (iv)
7=3B+C (v)

Put x+3=0 = x=-3 inequation (ii)
3(-8)+7=(A(-3)+B)(0)+C| (-3)" +1]
~9+7=C(9+1)
~2=0+C(10)
2 _¢
10
:>C:—1
5
Put in equation (iii)
0=A-=
5
Or A:1 P
.-5 | ™
Put in-equation (iv) ~ -
3 3(1\;3' i AN
—a

- 3==+B
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.'-. "-.

:>B:E
5
Now putting values in equation (i)
1. 12 1
x+7 55 5
(x2+1)(x+3:)_ X+l x5
“(412) =
AT T B(e)
N RS _ox+12 1
- (x2+1)(x+3) 5(x2+1) 5(x+3)
1
3 — A.B
Q (x+1)(x2+1) (A-B)
Solution:
Let 1 __A Bx+(1:_(i)

(x+1)(x2+1) x+1+ X% +
Multiplying by (x+1)(x*+1)
1:A(x2+1)+(Bx+C)(x+1)_(ii)

= Ax* + A+ Bx? + Bx+C +Cx

= Ax* + Bx? + Bx+Cx+ A+C
0x* +0x+1=(A+B)x*+(B+C)x+(A+C)
By comparing coefficients of alike powers
of x

0=A+B (iii)
0-B+C (iv)
1= A+C (v)

Put x+1=0— x=-1 in equation (ii)
1= Al (1) +1]+(B(-2)+C)(0)

1=A(1+1)+0

1=A(2) o,
or A== T\ o~ VL
2 AN T, v | . T, \ ]
Put in equation)(iii, |\ W
Q_: "'.‘.-‘_ E gy
EANIAN
'.-.r %, 1.
B=-—=
2

Put in equation (iv)

.. (_x:l)(x2 +1) - 2(x+1)

(O Janey

V1] 1 1
—L4 X+
2 n 22 2
X°+1

1 R U

(x+1)(x*+1)  2(x+1) )
1 1

x-1
- (x+1)(x* +1) T 2(x+1) 2(x* +1)
Ox—-7
(x+3)(x2+1)
Solution:
9x -7 A
Let =
(x+3)(x*+1) x+3
Multiplication by (x+3)(x*+1)
9x—7 = A(X* +1)+(Bx+C)(x+3)__(ii)
= AX* + A+ Bx? +Cx+3Bx+3C
= AX* + Bx* +3Bx+Cx+ A+3C
0x* +9x—7=(A+B)x*+(3B+C)x+(A+3C)
By comparing coefficients of alike powers
of x

Q.4 (A.B)

Bx+C )
i
x?+1 —®

0=A+B (iii)
9=3B+C (iv)
—7=A+3C (v)

I 7= a8 Ao

27 Al e |

34
10
17
5
Put in equation (iii)

O=—£+B
5

A=
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B2/
5

Put in equation (iv)

9= 3[17} +C
5

9_.5,]_' =C!

c=-2
5

Now putting the values in equation (i)

7 M-8
9x -7 B 5 5 S

(x+3)(x2 +1) __(x+3)Jr x* +1

1
7 (17x-6)
+

5(x+3) x?+1
17 17x-6
5(x+3) 5(x2+1)
9x -7 _17x—6_ 17

(x+3)(x2+1) 5(x2+1) 5(x+3)

3X+7
5 _—
Q (x+3)(x2+4)

=

(A.B)

(SWL 2015, MTN 2015)
Solution:

3X+7 A Bx+C

Let AT L iy

(x+3)(x2+4) X+3

3\(\& -Fv41

3X+7= A(x 14 (B(+C)(»ua) ()
I' AX LLA+h,/<+3Bx+Cx+?>C

Multiplying ty i

"-.ﬁjl = AX? +BX® +3Bx+Cx+4A+3C
0x* +3x+7=(A+B)x* +(3B+C)x+(4A+3C)

By comparing coefficients of alike powers
of X,

™ \

0=A+B (iii)
3=3B+C _______—(iv)
7=4A+3c~ [ [~ \w){

L RUt X 43720 Tix = 5:3Nn equat;or )

- 3(43, +7—,\[\ 144 (B(-8)+C)(-3+3)
A 9T 7 = A(9+4)+0

—2=A(13)
__2
13
Put in equation (iii)
0--28
13
_2
13
Put in equation (iv)
3=3{3}+C
13
3=£+C
13
3—£+C
13
39-6
13
33 _
13
33
13
Now putting the values .||.w0 qtlon (F)
_,-;?-3§.+_‘-?F-._-f._ |\ s bas” utl
(> L3)(ﬁ_>(__2"+4 B(N+38)  x*+4
L 2x+33
) 5 +13( X +33)
13(x+3) X*+4
3x+7 2X+33 2

- (x+3)(x*+4) :13(x2 +4) 13(x+3)
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X2

.6 A.B
Q (x+2)(x2 +4) (A-B)
Solution:

2 o
Let X A Bx +C, (iv-

= + —
(x+2)(x*+4) x+2 X+ 77
Multiplying by_,('><-.+;?.}(x.Z 54.\;' ' '
X2 = A(x2 4 4) =(Bx4C) X+ ’)_ i)
A L A3t £ 1Bx2 ¥ 2Bx + Cx+ 2C
I /| = AX® 4+ BX? +2Bx+Cx+4A+2C
X*+0x+0=(A+B)x* +(2B+C)x+(4A+2C)
By comparing coefficients of alike powers

of x
1=A+B (iii)
0=2B+C (iv)
0=4A+2C (v)

Put x+2=0= x=-2 in equation (ii)

(=2 = A[(_zf +4]+[B(_z)+cj(o)

4=A(4+4)+0
4=A(8)
4=8A
A=
2
Put in equation (iii)
1:£+B
2
1—l= B
2
2-1_g
2
_1 : )
5 .

Put in equatipn (iv). -

S\ 0

gl
! sow putting values of A,B,C in equation (i)

XZ - ;_X‘l‘(—l)
(x+2)(>_(2+__4.}: X1) “_,\)_Jr4_ :
1 §(X‘2)
2(x+2)  (x*+4)
- x? _ 1 . X—2
(x+2)(x2+4) 2(x+2) 2(x2+4)
Q7 1t (K.B + A.B)
x*+1
Solution:
1 _ 1
x®+1 (x+1)(x2—x+1)
1 A Bx+C .
Let =
e 1_(|)

(x+1)(x2—x+1) X1 X —x+
Multiplying by (x+1)(x* —x+1)
1= A(xz—x+l)+(Bx+C)(x+l) (i)

1= Ax* — Ax+ A+ Bx? + Bx+Cx+C

1= Ax?+Bx? + Bx+Cx— Ax+A+C
0x*+0x+1=(A+B)X’ +(B+C-A)x+(A+C)
By comparing coefficients of alike power of x

0=A+B (iii)
0=B+C-A (iv)
1=A+C (V)

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

1= Al (-2 —(—1)+1]+[B(—1)+C:|(—1+.1.) e

1= A(1+1+1)+(Bx+C)(B8) ™,
1=A(3\+0, . | VoL =

N |

|\ “~Ru ifrequation (i)

) LT \

O:E+B
3

B=—2
3

Put Azé and Bz—% in equation (iv)
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O:—E+C—E
3 3
C:1+1
3 3
.2
3 1Y
Now putting \,qlues In cquqtlcn (U
ARLARREMY
_ A AN s 3
J (¥ I—J.\IX Lxi ) (x+1) X -x+1
TR 1
1 —é(x—Z)
= +
3(x+1)  x*-x+1
N 1 1 x-2
(x+1)(X* —x+1) 3(x+1) 3(x*—x+1)
2
Q8 X* (K.B + A.B)
X*+1
Solution:
x*+1 X*+1
X +1  (x+1)(x* - x+1)
2
Let X“+1 _ A N Bx+C —>(i)

(x+1)(x2—x+1) X+1 X2 —x+1
Multiplying by (x+1)(x2 —x+1)
X? +1= A(X* = x+1)+(Bx+C)(x+1) __ (i)
= Ax? — AX+ A+ Bx* + Bx+Cx+C
= AX* + Bx®* — Ax+Bx+Cx+A+C
X* +0x+1=(A+B)x*+(B+C—A)x+(A+C)
By comparing coefficients of power of x

1=A+B (iii)
0=B+C_A (iv) )
1=A+C (V) '

Put x+1=0=>x =21 in equation (i) /
(—1) + (L AT( 12-4:1 +1J+[3 1‘#(‘?\

A!l +1+1)+ 0.

2
3
Put in equaticn || )

_1:<-.—+_E

A=

I\J

Putting the values in equation (i)
2 x 1
X+l 3  3'3
= -
X*+1 3(x+1) x*-x+1

1
5 5(x+1)
= +
3(x+1) X2 —x+1
NG +1 2 X+1

Tl 3(x+1) 3( x+,)

m! :. (?;_.._ b,

) i

. —2X7 2
- Rﬂ*ohve- —r——= [injo partlal fractions

g . X2 -1—1)
- Sdfutlon.
x® —2x% —
(x2 +l)2
degree of numerator is less than the
degree of denominator.

is a proper fraction as
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x*-2x*-2 Ax+B Cx+D 1=A (i)
et = = T v 0=B G
(x*+1) (x*+1) 0=4ATC— [ |~ (W)
Multiplying both the sides by (x* +1)", GdB4 D (O (v
\ ~rorn equation {iir) and (iv)
we have PR
x*—2x% =2 = (AFB) (X + =T +D [ N .
1R \ A Put A =1 in equation (v)
X! —2x* = 2= A X I—))ﬂ—t%('Xz.i—:;)-l_(:X'i-D 51) 0=4(1)+C
Equating-thi: coefficitrits|ofd constant on 0=4+C
_ meb;tn‘::';iue_sw."(i). ' C=_4
. JI Joafficients of x*:  A=1 PutB =0 in equation (iv)
Coefficients of xX*: B=-2 0=4B+D
Coefficients of x: A+C=0=C=-1 0=4(0)+D
Constants: B+D=-2—(ii) D=0
Putting the value of B in equation (ii) Putting the values in equation (i)
D=-2-B x> x40 . —4x+0
=-2-(-2) (+a) X +4" (2 sa)
=-2+2=0
5_0 . X X 4x
- = — —
ThUS, (X2 + 4)2 X2 +4 (X2 + 4)2
x2—2x2—2 X-2 —x+0 41 3x2
: : 02 X" +3x"+x+1 (K.B + A.B)
2 T (2 2 1Y
(x*+1) (x*+1) (x+1)(x* +1)
XP-2x2 -2 x-2 X Solution:
2 T2 o 2 4 2
(XZ +1) X“+1 (x2+1) LetX +3X erx+}: A1+B>§+§:+ D2><+E2 ()
x+1 X2+
(1) 41 [+
Resolve into partial fractions. Multiplying by (x+1)(x2 +1)2
X3
Ql ——= (K-B + A.B) X +3x* + x+1=A(X’ +1)2
(x*+4) _ -0
2 el )
Solutions: (Bx+C)(x+1)(x +1)—\ 3 _.».__)\X+L)—>f !):
’ —— | A{ 042 1) (+Tx
Lot X 2:A>2(+B+CX+D7 @D __ ?<+ 1+-r_x +B+ X8 (X + )
(x2+4) X*+4 (x2+4) = aVila Wi W+ D+ Bt E
. — Nt FARVAEY I x4+l
Multiplying bi7 [ix? 4, 4). - \ S
PYIng (; VAV ey U “\ = Ax* + Bx* + Bx® +Cx* + 2Ax* + Bx® +
‘(AX+B)(' ) C T L ity Cx? + DX? + Bx+ Cx+ Dx+ Ex+ A+ C +E
_ !\l WA, R 4B 4+ Cx+ D =(A+B)x*+(B+C)x*+(2A+B+C+D)x*
J' I" *OX3+UX +(B+C+D+E)x+(A+C+E)
. = AC+BX°+(4A+C)x+4B+D By comparing coefficients of alike powers
By comparing coefficients of alike X'
powers of “ X’
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1=A+B (iii)
0=B+C (iv)
3=2A+B+C+D (v)
1=B+C+D+E (vi)
1=A+C+E (vii)

Put x+1=0= x=-1 in equation(ii)
(-1 +3(-1) 22 Al () +i'_]2 :
+[B(-D+C (o)A DY 1) £ 0)

5, _IL.'t _3 \l) |—l-i-_l = /—‘\'\l+1) +0

4=4A
A=1
Put in equation (iii)
1+B=1
B=1-1
B=0
Put in equation (iv)
0+C=0
C=0
C=0
Put A=1,B=0 andC =0 in equation (v)
2(1)+0+0+D=3
2+D=3
D=3-2
D=1
Put A=1,C =0 in equation (vii)
1+0+E=1
E=1-1
E=0
Now putting the values in equation (i)
'3 +x+1 1 +0(X)+O+1(X)+0
(x+1)(X*+1)  x+1 x*+1

X +3x%+x+1 1 N >-'_
X+1 x¢11§ X+1 -

( + )( \;2-"'/._ ! "'. \ ".2( ) ""\.\
Q.3 A (KP¥AB)

N

Bhibtion)

X A Bx+C Dx+E

.Let = + + - (i)

(x+1)(x2+1)2 x+1 (X2+1) (x2+1)2

(x? +1)2

! .__.-"

(RN _P =

Multiplying by (x+1)(x’ +1)

X' = A(x +l)2 +(Bx 'r“\('l'{lr_.l‘jfx‘ +1)

N [

(ux+ )\x+l

._x ks ﬁ(fg f1d 2% )+_(FJX+C)(X+1)(XZ+1)
~(Dx+E)(x+1)

x? = Ax* + 2AX° + A+ Bx* + Bx? + Bx® + Bx
+Cx®*+C +Dx*+ Dx+Ex+E

= 0x* +0x° + x> +0x+0

=(A+ B)x4+(B+C)x3+(2A+ B+ D)x2
+(B+D+E)x+(A+C+E)

By comparing coefficients of alike powers
of 'x'

A+B=0 (iii)
B+C=0 (iv)
2A+B+D=1 (V)
B+D+E=0 (vi)
A+C+E=0 (vii)

Put Xx+1=0= x=-1 in equation (ii)
(—1f==A[p4)2+1}-+[B(—1)+C](o)
D=2
+[D(1%*EMD)
= A(1+1)°+0+0
1:/W2f
1=4A
Aol

Putln equafmn |n-;~._' 5y

'—+B r) , R

i
4 - -
Put in equation (iv)

—1+C:O
4

1

S

Put A== and C :% in equation (vii)

1,
4
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Unit—4

Partial Fractions

—+—+E=0
4 4

Now, nutting the, vi | i} n hquation (i)
TR RN py

4

1 +—4(x 1)+2(x—1)
4(x+1)  x*+1 (x2+1)2
X 1 x1 o x-d
(x+1)(x*+1) 4(x+1) 4(x+1) 2(X2+1)2
2
Q.4 A (K.B + A.B)
(x=1)(x*+1)
Solution:
X? __A Bx+C Dx+E ()
- 2 2

(x—l)(x2+1)2 X=1 X7+l (x41)
Multiplying by (x—1)(x? +1)2
x? = A(x2 +1)2 +(Bx+C)(x—1)(x2 +1)

+(Dx+E)(x—1) —(ii)

xZ:A(x4+2x2+1) (Bx —Bx+Cx! (f)(x J,\}'. /
+Dx* —Dx + Ex= { \ W A
}

0x* +0x3 + X2 —Lx+') ‘\>+9Ax+A

+Bx? — RX’5 B_'+_Cx —-C'>( _Ox=C

+blx-~|L';'f [ =g
W ;
—("+B)x +( B+C)x*+(2A+B- C+D)

+(-B+C-D+E)x+(A-C-E)

By comparing coefficients of alike powers
of x e
0= A+B —, (i}

=B om0 N (N O,
- -1__2’3\__E C+D|_ (V)
oR-BACHD+E [ (vi)
0= A-C-E (vii)

“Put x—1=0= x=1 in equation (ii)

(1 =A@ +1}2

+(B(1)+C)(1—1)[(1)3 +1}+[D(1)+ E](0)
1= A(1+1)° +0+0

1=A(2)

1=4A

a=1
4
Put in equation (iii)
0:1+B
4

-1
4

Put in equation (iv)
0= —[—E} +C
4
O:1+C
4

:>C:—l
4

1

Put A_Z and C ——1 in Pq.ﬁtlon (yu) \Ya\

i | -
S §

Put in equation (vi)

Lo
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1 1 1 2
0==_>_D4+= 4x +42 :A)Z(+B+ Cx+D.A i)
4 4 2 (X2+2) X*+2 (x?-:.Hz_')‘._ o
:Dzl r zr f
2 \ I\f!r._llt,pl_\_/t'y__(xl -_—4) an potk-sides
Putin eq_gat!-?n W N { AR AE AKX+ B)(x2~'+.2)+Cx+ D
, - R—ﬂx—-_l1 AL 4x* +4 = AX® +2Ax+Bx* +Cx+D+2B
X A ‘-L 1\ SR ) 2 2
T \\\ ])_?T_if__xzﬂ +(x2+1)2 0X* +4x* +0x+4 = AX’ + BX’ + 2AX+Cx+D+2B
J ," '_i By comparing coefficients of alike powers
—1(x+1) 1(x+1) of 'x’
__1 +4 42
4(x-1) x°+1 (Xz+1)2 0=A (iii)
4=B (iv)
2
” 1X 1 4(><1 1) 4()>(<2+i1)+2 )(:112 OmEAre )
X=X+ X+
( )( ) ( ) 4=D+2B (vi)
4 . _
Q5 X i (K.B + A.B) Equation (iii) => A=0
(x*+2) Equation (iv) = B =4
Solution: Put A=0 inequation (v)
X X 0=2(0)+C
(X2+2)2 X' +4x* +4 —~C=0
(improper fraction) Equation (vi)
4=D+2B
1
x4+4x2+45 x* 4=D+2(4)
4 2
X" +4x°+4 A-D+8 _
2 T R ’
x4 — D.=4f*8'.;-_ N | 7 Wt
—(4x* +4) L\ ID—- { '_ AN
x* 1 A +4 ; ) B mlng the valucsm equation (ii)
2 AR - L ™ B
(¢ +2) AR 2'* ”“\ - 4°+4 _Ox+4 Ox-4
. A2 (X2+2)2 X" +2 (x2+2)2
= |-,~'."I. Xipl (4—+42 () . .
INTA (¢ +2) __4 4
) - X°+2 (X2+2)
Consider

Now putting the value in equation
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x* I
(x2+2) X +2 (x2+2)
N x* 4 o
(x*+2) X242 L2\ 9)
Q.6 OV (e e AE)
(/2 3 1) o | R
N ... h ! I . I
i {| Soidtion:
X5 _ X5

(XZ +1)2 Cxtr2x? 41
(improper fraction)

X

x“+2x2+1ix5
+x°+2x% + x
-2x3 —x
X° s —2x° —X
x*+2x% +1 x* +2x% +1
x° 2X3 + X )
2 =X 2 _ (@
(x2+1) X" +2x° +1

et 2X3 + X _ Ax+B+ Cx+D (i)
(x2+1) x*+1 (x +1)2 o

! -

Multiplying by (—:’2 +1)2__ .

1 |’ ¥ ']
14 1 o i % (5 '_- 1Y
AT L | ™
| L LT k& 1 , o

2x% + X= (A-._\( 4 13)';.’?(2 '-'1—1-_) _JE:('C-“x-"Jé L))
. |' \ Y -
NI\ RS R+ A+ B + B x4 D

2% +X=AC +Bx? + AX+Cx+B+D

2x3 +x = A + Bx? +(A+C)x+(B+D)

By comparlng cop"'-flcpnr* or aiike| pomewc

Yo O\ WM [ (O,
AL 2\ i)
R0 (iv)
A+C=1 (V)
B+D=0 (vi)
From equation (iii) and (iv)
= A=2
B=0

Put A =2 in equation (V)

2+C=1

C=1-2

C=-1

Put B =0 in equation (vi)
B+D=0

0+D=0

D=0

Putting the values in equation (ii)

2% + X 2X X

(1) X+L (x241)

Put in equation (i)

N\,
K
[

X § | "‘;
(4 | X N Dy (|
x 2xl | X

S — =Xt

(x +1) X"+ (x +1)
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Miscellaneous Exercise 4 _

Q.1  Multiple Choice Questions _ .
Four possible answers are given for the following question. Ficiz (+)) thi Ccoirect arsaess

(i)  The identity (5x+ 4)2 =25x% +40x+16 is irue for; (swiL2015) ' K3+ A.B)
(a) One value of x ' = () Twa v liiel of ¥
(c) All valsies of x / o _Xd, ilonear these

. . N |
(i) A funciion'of the forr 'f (s(\ = BE S ~with D(X) #0, whereN (X) and D(X) are
A ’ X

poivhomiaistin x1s called; (K.B + A.B)
() An 1dentity (b) An equation
(c) A fraction (d) Algebraic relation

(i) A fraction in which the degree of numerator is greater or equal to the degree of
denominator is called; (GRW 2017, RWP 2015, 17, FSD 2015) (K.B + A.B)
(a) A proper fraction (b) An improper fraction
(c) An equation (d) Algebraic relation

(iv)  Afraction in which the degree of numerator is less than the degree of the
denominator is called (GRW 2014, 15, 16, FSD 2017) (K.B + A.B)
(a) An equation (b) An improper fraction
(c) An identity (d) A proper fraction

v) 2 g (K.B + A.B)
(x+1)(x-1)
(a) An improper fraction (b) An equation
(c) A proper fraction (d) None of these

(Vi)  (x+3)"=x?+6x+9is; (LHR 2014, 15, 16, MTN 2015, SWL 2015, D.G.K 2015) (K.B + A.B)
(a) A linear equation (b) An equation
(c) An identity (d) None of these

wiip — X s, (K.B + A.B)
(x-1)(x+2) ) )
(a) A proper fraction (b) An improper fraction
(c) An identity (d) A constant term

(viii) Partial fraction ofx;2 are of the form; 1< <K\B -_il_'ALls_)_:' \

(x-1)(x+2) A XN 7o \o

A B W AWVE N N N
(@) 4 = Vo O A i A BN
Xx—-1 Xx+2 71 Xi=d W+2
A By+C S8 AXAB
ST L) () T
( ) X =55 I 2 _.x \ - ! x—1 X+2
(iX) _ Pargial fraction|oii————are of the form; (GRW 2014, RWP 2017) (K.B + A.B)
NN ~(x+1)(x* +2)
SR A B A Bx+C
M (@) —+ b) —+
@) X+1 x> +2 () X+1 x*+2
Ax+B C A Bx
C + d —+
© X+1  x*+2 @ X+1 x*+2

MATHEMATICS -10 151



[N D(x)

Unit—4

Partial Fractions

2

X +1
(x+1)(x-1)

(x)  Partial fraction of

are of the form;

(K.B + A.B}

nie
@~ B (M 14+ 1 B
X+1 x-1 (+1 o x-1
M L=
© 1+ B o2t BY
x5l I x=1 WA (x+1) x-1
|
cl|c|b]|d bl a|bjc
Q.2 Write short answers of the . 5x  6x*
following questions. For example: x+2 x+1 etc.
(i) Define arational fraction.  (K.B) (iv)  What are partial fractions?  (K.B)

Ans:

Rational Fraction

i N (x

An expression of the form ( ) where
D(x)

N(x) and D(x) are polynomials in x with real

coefficients is called a rational fraction. The

polynomial D(x) =0

X* +4
For example

where X # 2

(i)  What is a proper fraction?
Ans:

Proper Fraction

A rational fraction

(K.B)

N (x)
D(x)’
called proper fraction, if degree of the
polynomial N(x) is less than degree of the
polynomial D(x)
2 5x-3
X+1' x2+4

where D(x) = 0 is

For example: ——

Ans

improper Fractionl

‘d_lx
A H1|o1ci rra(LU‘ >

where D(x) 0 is

called an improper fraction, if degree of the
polynomial N(x) is greater than or equal to
degree of the polynomial D(x).

etc. \

(i)  What is A mproppr fr au'c*ﬂ (K B)

Ans:

(LHR 2016, FSD 2016, BWP 2014, RWP 2016, 17,

MTN 2016, 17, SWL 2017, SGD 2017)

Decomposition of resultant fraction into its

components or into different fractions is

called partial fraction.

(v) How can we make partial fractions
X—2

f—— — 7 K.B

° (x+2)(x+3) ( )
Solution:

X—2 A B .
Let =
¢ (x+2)(x+3) x+2+x+3 ~(0)
Multiply by (x+2)(x+3)

x—2=A(x+3)+B(x+2) — (i)
Put x+2=00rx=-2in equatlon (||)

—2-2=A(- 2+3\+B(u

| ‘-4 A\J.\ 0 L L P ..ﬁ_.
S AR N
_ Put x+? 05 x_—3 A equatlon (i)
A= A(0)+ (—3+2)
-5=0+B(-1)
-5=-B
=B=5
Now putting the values in equation (i)
X—2 —4 5
= +
(x+2)(x+3) x+2 x+3
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. 1 . . . 3=-2A
(vi)  Resolve ——into partial fractions. 3
-1 S A
(A.B + K.B) -2 s
Solution: Qrae 3
(LHR 2016, 17, GRW 2016, 17, SWL 2917, R '\/P AT
2017, BWP 2015, 16, 17, MTN 2017, St3D 2074, /| — '
15, 16, 17) . __ AL Put 1:’)'>"x Tin’ equal (ii)
LI AT A\ o) 3=A(0)+B(1+1)
ARG AR ABI = 3-0+28
L et -_-“1_—-: AR N 3=28
e ‘ \(—)-' x+1 x-1 E—B
I (| .E\Iul |ply(x+1)(x 1) on both sides 2

1= A(x=1)+B(x+1) — (i) org=2
Putx+1=0= x=-1in equation(ii) 2

Now put the values in equation (i)
1= A(-1-1)+B(0)

1=-2A+0 3 _—3 §
1=-2A -2, 2
1 (x+1)(x— 1) x+1 x-1
=A== 3 3 .3
Put x—1=0= x=1in equation (ii) (x+1)(x— 1) 2(x+1) 2(x-1)
1=A(0)+B(1+1) 3 3( 1 1
_ 0 =2 -
1;2;28 r(x+1)(x—1) Z(X—l x+1)
—B :l (viii)  Resolve > into partial fractions.
2 (x—3)
Now putting the values in equation — (i) (A.B + K.B)
11 (FSD 2015, RWP 2014, D.G.K 2014)
1 5 3 Solution:
= + X A B .
(x+1)(x-1) x+1 x-1 Let > = + > — (i)
11 (x=3)" x=3 (x-3)
x2-1 2(x+1) 2(x-1) Multiply by (x — 3) on both s des -
(vii) Find partial fractions ofL XEAIFEE N | e
X+1)(x-Ly- ) A 2AHBY | N
_ (BWP 2015, SGD 2055, /| — X 0'= AX-\3A4 B} | |
Solution: (1L By kormibarig coefficient of alike powers of
Let 3 A A 7 __- »\& WM Tt T
(x+1)(x— ) VA EAEY ' 1=A — (i)
Multinh=hy i x 4, 1)f< l\cn J"oth S|des 0=-3A+B — (iii)
. J"..j_.,3-:—_-:|M\¥'--1)-+~(X+1) > (ii) A=1Put in equation i)
" Ot x+1=0=> x = —1in equation (ii) 0=-3(1)+B
3=A(-1-1)+B(0) 0=-3+B
3=-2A+0 OrB=3
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Now putting the values in equation (i)
X 1 3
2 + 2
(x=3)" x=3 (x-3)
(ix)  How we can make the partia! .fractinr_ls'

X E
(x+aM i—e) ™

| {A.B '+ KB + U.B)
- J I'- -‘-IS'..\i-JtiUll_l '
' X A B

Let =
© (x+a)(x—a) x+a+x—a

Multiplying by L.C.M i.e.(x+a)(x—a)

(x+a)(x—a)(

x+a)(x—a)

-(cra)(x-a) 2o (ora)(x-a) =

x=A(x—a)+B(x+a)—>(i)
Put x =—ain equation (i)
—a=A(-a-a)+B(-a+a)
—a=A(-2a)+B(0)

—a=-2aA

! -

Put x =ain equation (i) |

a=A{=-a)Bfa+al || ™ \

‘ aJ+B(4a) B
RN NIYGS
. o2
2a

—~ TixFa) (X -12)

14,

¢ W N . h
PR il Y T, =t

' E(_J:a) z(x;a)

\Ax), ~Whether (x+3)" =x*+6x+9is an

identity? (A.B + K.B + U.B)
(x+3)*=x*+6x+9
Let x=1
(1+3)°=(1)*+6(1)+9
(4> =1+6+9
16=16 (True)
Let x=25
(2+3)*=(2)*+6(2)+9
(5)°=4+12+9
25=25 (True)
Hence:
Given equation is an identity because it is

true for all values of variable ‘X’
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CUT HERE

|
|
I
|
|
I
|
I
|
|
!
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I
|
|
|
i

i

SELF TEST N
Time: 40 min ] 'y _ Marks. 75
Q.1  Four possible answers (A), (B), (C) &<D) to each-gUesian are given, | mark e
correct answer. \ S~ AW a2 C(7Tx1=7)
1 A functigi cf the farin () = -ES"?_,-.»"/itiﬂ_ 'D(x)+-0; where N(x) and D(x) are
polynorizls i s cailed:
(A pAn-iderticy (B) An equation
! ¢C) A fraction (D) None of these
. . X+2
2 Partial fractions of —————— are of the form:
(X+D(x"+2)
A B A Bx+C
A) —+ B) —+
A x+1 x*+2 B) X+1 Xx°+42
©) Ax+B+ 2C (D) A N sz
X+1 X°+2 X+1 X°+2
3 An improper rational fraction can be reduced by division to a:
(A) Rational fraction (B) Irrational fraction
(C) Polynomial and rational form (D) None of these
4 (x+3)2=x2+6x+9is:
(A) An identity (B) An equation
(C) A linear equations (D) None
5 A fraction in which the degree of the numerator is less than the degree of the
denominator is called:
(A) An improper fraction (B) An equation
(C) A proper fraction (D) None .
6 Partial fractions of ————— will befithe form "~ "% | (o \o~=""
(x+1)(x —1)_ ) BiaARIRER S "
(A) A.-.-f--§)§+c AWV VW Bl At ——+ [
XL X2 - L~ \ \ = Xx+1 (x+1)° x-1
(C) ~ A.__. +_E-+L— W (D) None of these
Y 1IN (+1 Wl =x-1
i Thédegree of the expression 4x° +2x+5 is:
(A) 4 (B)S
©)2 (D)3
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Q.2
()
(i)

(iii)

J I‘. '..

()7

(v)

Q.3

()

(b)

Give Short Answers to following Questions.

Define partial fractions.

What i difference between sonditional enzativi and icentiiy? |-

Resolve ~——) - q)_rnto Lartial frections -
- (X__‘ XA ] L . -

Pzéine fraprcier rational fraction.

3x>—2x-1

2

Convert into proper fraction: .
X°—x+1

Answer the following Questions.

5
: : . X
Resolve into partial fractions: ———.

(x*+1)

6x> +5x>—7

Resolve into partial fractions —;
3x"—-2x-1

(5><2:10)_ e

(4+4=8)

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.

o |
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