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Chapter 9

Partial Fractions
9.1 Introduction: A fraction is a symbol indicating the division of

. 13 2 .
integers. For example, s gare fractions and are called Common

Fraction. The dividend (upper number) is called the numerator N(x) and
the divisor (lower number) is called the denominator, D(x).

From the previous study of elementary algebra we have learnt how
the sum of different fractions can be found by taking L.C.M. and then add
all the fractions. For example

) 1 2 3 x
i) — +—— = = -
x—1 x+2 (x—1)(=x+2)
0 2 N 1 N 3 9x% +5 x—3
ii ) — = ;
x+1 (x+1)2 x—2 (x+1)% (x-2)

Here we study the reverse process, i.e., we split up a single fraction into a
number of fractions whose denominators are the factors of denominator of
that fraction. These fractions are called Partial fractions.

9.2 Partial fractions :

To express a single rational fraction into the sum of two or more single
rational fractions is called Partial fraction resolution.

For example,

x+x-1 1 1 1
x(x2-1) x x-1 x+1
X+ X>— 1. _ 1 1 .
————Is the resultant fraction and —+ ——— are its
X(x“—1) X X-1 x+1

partial fractions.
9.3 Polynomial:

Any expression of the form P(X) = ax" + anq X' + ..... + ap®+
ai;X + ap where ap, an1, ....., ap, a1, ag are real constants, if a, # 0 then P(x)
is called polynomial of degree n.
9.4 Rational fraction:

We know that E, g # Ois called a rational number. Similarly

the quotient of two polynomials % where D(x) # 0, with no common
X

factors, is called a rational fraction. A rational fraction is of two types:
9.5 Proper Fraction:
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A rational fraction % is called a proper fraction if the degree
X
of numerator N(x) is less than the degree of Denominator D(x).
For example
0 9x* — 9x+6
x=-D2x-1(x +2)
. 6x + 27
(i) ————
3X° — 9x

9.6 Improper Fraction:

A rational fraction % is called an improper fraction if the
X
degree of the Numerator N(x) is greater than or equal to the degree of the
Denominator D(x)

For example
(0 2x3 —5x2 —3x —10
x?-1
3 Ey2
(i) 6X : 5x° -7
3xX°—-2x-1

Note: An improper fraction can be expressed, by division, as the sum of a
polynomial and a proper fraction.

For example:
3 2
+ — 8x — 4

6x2 5X 7:(2)(+3)+ :

3XxX° —-2x -1 X* —-2x -1

Which is obtained as, divide 6x? + 5x° — 7 by 3x? — 2x — 1 then we

: _ 8x — 4
get a polynomial (2x+3) and a proper fraction —
X- —-2x -1
9.7 Process of Finding Partial Fraction:
A proper fraction % can be resolved into partial fractions as:
X
()] If in the denominator D(x) a linear factor (ax + b) occurs

and is non-repeating, its partial fraction will be of the form

b .where A is a constant whose value is to be determined.
ax

) If in the denominator D(x) a linear factor (ax + b) occurs
ntimes,i.e., (ax+b)", then there will be n partial fractions of the
form
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A A, A, A

+ 5+ 3 e +—"
ax+b (ax+b)* (ax+bh) (ax + b)"

where Ag, Ay, Ag--------- A, are constants whose values

are to be determined
(11)  If in the denominator D(x) a quadratic factor ax®+ bx + ¢

occurs and is non-repeating, its partial fraction will be of the form

AxX+ B

ax’> +bx +c¢
be determined.

, Where A and B are constants whose values are to

(IV) If in the denominator a quadratic factor ax® + bx + ¢
occurs n times, i.e., (ax* + bx + c)" ,then there will be n partial

fractions of the form

AX + B, AXx + B, Azx + By
2 + 2 2+ 2 3
ax“ +bx+c (ax® +bx+c)” (ax® +bx+c)
A x+B,

(ax?® +bx +¢)"

Where Az, Ay, Ag-------- A,and By, By, B3 ------- B, are

constants whose values are to be determined.

Note: The evaluation of the coefficients of the partial fractions is based

on the following theorem:

If two polynomials are equal for all values of the variables, then the

coefficients having same degree on both sides are equal, for example , if
p+gx+a=2x’—-3x+5 VX ,then
p=2, q=-3 and a=5.
9.8 Typel

When the factors of the denominator are all linear and distinct i.e.,

non repeating.

Example 1:
X — 25 . . )
Resolve into partial fractions.
x —3)(x -4
Solution:
x — 25 A B

= +
X -3)(x —-—4) x-3 x-4
Multiplying both sides by L.C.M. i.e., (X — 3)(Xx — 4), we get
X —25=A(X—-4) + B(X — 3) -------------- (2
7x—25=Ax—-4A +Bx-3B
X—25=Ax+Bx—-4A-3B
7x—-25=(A+B)x-4A-3B
Comparing the co-efficients of like powers of x on both sides, we have
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7=A+Band
-25=-4A-3B

Solving these equation we get
A=4 and B=3

Hence the required partial fractions are:

x-25 4 N 3
x-3)x-4) x-3 x-4

Alternative Method:

Since 7x-25=A(x—4)+B(x-3)

Put x-4=0,=x=41Iin equation (2)
7(4)-25=A(4-4)+B(4-3)
28-25=0+B(1)

B=3

Putx—-3=0 = x = 3 in equation (2)
7(3)-25=A(3-4)+B(3-3)
21-25=A(-1)+0

—4=_A
A=4
Hence the required partial fractions are
X — 25 4 3

(X — 3)(x — 4) x—3+x—4

Note : The R.H.S of equation (1) is the identity equation of L.H.S
Example 2:

7xX—25
(x—=3)(x—4)

X —25 i
(x—=3)(x-4)
/x-25 _ A B

(x-3)(x—4) x=3 x4

write the identity equation of

Solution : The identity equation of

Example 3:
1
Resolve into partial fraction: Zo1
A B

Solutios: o1 x-1 7 x+1
1 = Ax+1)+B(x-1) Q)
Put x-1=0, = x =1 in equation (1)
1
1=A(1+1)+B(1-1) = A=5
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Put x+1=0, = x = -1 in equation (1)
1=A(-1+1) + B (-1-1)

1
1=-2B, = B=5
1 1 1
X“-1 ~ 2(x-1) " 2(x+1)
Example 4:

6x> +5x% — 7

Resolve into partial fractions 5
X°—-2x -1

Solution:

This is an improper fraction first we convert it into a polynomial
and a proper fraction by division.
3 1 Ey2_ B
6x2 5xX°—7 _ (2x+3)+ 28x 4
X -2x -1 X°-2x — 1

8x-4  8&-4 A N B
x2-2x —1 (Bx+1) x-1 3x+1
Multiplying both sides by (x — 1)(3x + 1) we get
8x-4=ABx+1)+B(x-1) m
Put x-1=0, = x=1in(l), we get
The value of A
8(1)-4=AB1)+1)+B(1-1)
8-4=A(B+1)+0
4 = 4A
= A=1

Let

Put3x+1=0= x:—% in (1)

_20_ 4
3 3

= Bzgx E =5
3 4

Hence the required partial fractions are
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3 2
6x2+5x 7: (2x + 3)+ 1 N 5
xX“-2x — 1 x-1 3x+1

Example 5:

8x— 8
x3—2x? — 8x

8x-8 = 8x-8 _ 8x-18
x2—2x% — 8x X(X°—2x — 8) X(Xx—4)(x+2)

8x— 8 A B C
Let 3 5 =—+—F
X°—=2x° —8x X x-4 x+2
Multiplying both sides by L.C.M. i.e., X(Xx — 4)(x + 2)
8X—8=AKX-4)(x +2) +Bx(x +2) + Cx(x—4) ()
Put x = 0 in equation (1), we have
8 (0)-8=A(0—-4)(0+2)+B(0)(0 + 2)+C(0)(0 - 4)
—-8=-8A+0+0
= A=1
Putx-4=0 =  x=4inEquation (I), we have
8(4)-8=B@4)(4+2)
32-8=24B
24 =24B
= B=1
Putx+2=0 = x=-2inEq. (I), we have
8(-2) -8 =C(-2)(-2-4)
-16 -8 = C(-2)(-6)

Resolve into partial fraction

Solution:

—24=12C
= C==2
Hence the required partial fractions
8x— 8 1 1 2

x3-2x%2 —8x X X-4 x+2
Exercise 9.1

Resolve into partial fraction:

2X+ 3 2X+5
1l @ —— 2
° (X —2)(x +5) ° X2 +5x + 6
2
03 3X“—-2x-5 0.4 xX-D(x-2)(x-3)

(X —2)(x + 2)(x + 3) (x —4)(x-5)(x—6)
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Q5 X Q6 L
(x —a)(x—b)(x—c) (1-ax)(1—bx)(1—-cx)
3,2
Q7 2X° —x+1 0.8 1
(x+3)(x-1(x +5) (1-x)(1-2x)(1-3x)
6x + 27 9x* —9x + 6
9 A0
0 4x3 —9x ° (x=1)(2x —1)(x + 2)
4 3 2
Q.11 X Q.12 2X7+X°—x-3
X-D(x-2)(x-3) X(x =1 (2x + 3)
Answers 9.1
1 1 1 1
Q1 X—2 Xx+5 Q2 X+2 x+3
03 3 1 N 28
20(x—2) 4(x—2) 5(x+3)
Q4 1+ 3 - 24 + 30
X-4 X-5 X-06
a b C
Q5 + +
(@-b)a-c)(x—a) (b—-a)(b—-c)(x—b) (c—b)(c—a)(x—c)
a’ b? c?
Q.6 + +
(@-b)(@a-c)(1-ax) (b—a)(b-c)(1-bx) (c—b)(c—a)(1—cx)
07 2+ 31 N 1 W37
' Ax+3) 12(x-1) 6(x+5)
08 1 4 N 9
T 2(1-x) (1-2x) 2(1-3x)
Q.9 §+ 4 + 2
X 2x-3 2x+3
Q.10 2 3 . 4
x-1 2x-1 x+12
Q11 x+6+ ! 16 81

— +
2(x-1) x-2 2(x-3)
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Q12 1+ E— 1 — 8

X 5(x-1) 5(2x+3)
9.9 Typell:

When the factors of the denominator are all linear but some are
repeated.
Example 1:
. . . x2-3x+1
Resolve into partial fractions: 5
x=-1D°(x-2)
Solution:
x2-3x+1 A B C

= + +
(x-1)?(x-2) Xx-1 (x-1°> x-2
Multiplying both sides by L.C.M. i.e., (x — 1)* (x — 2), we get
X2 —3x+1=A(X—1)(x—2) +B(x—2) + C(x — 1)* (1)
Puttingx—-1=0 = x=1in(l), then
(1)*-3(1)+1=B(1-2)
1-3+1=-B
-1=-B
= B=1
Puttingx—-2=0 = x=2in(l), then
(2°-3()+1=C(2-1)>°
4-6+1=C(1)>
= -1=C
Now x* —3x + 1= A(x* - 3x + 2) + B(x — 2) + C(x* — 2x + 1)
Comparing the co-efficient of like powers of x on both sides, we get
A+C =1

= A=2
Hence the required partial fractions are

X% —3x + 1 2 1 1

5 = + 5+
x-D°(x-2) x-1 (x-1)° x-2
Example 2:

Resolve into partial fraction ————
X" (x+1)

Solution
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1 __A,B C D E
x*x+1) x x* x* x' x+1

Where A, B, C, D and E are constants. To find these constants
multiplying both sides by L.C.M. i.e., x* (x + 1), we get
1=A) X+ 1) +Bx* (x+ 1)+ Cx (x +1) + D(x + 1) + Ex*

)
Putting x=-1inEq. ()

1=E(-1)*

= E=1

Putting x = 0 in Eq. (I), we have
1=D(0+1)
1=D

= D=1

1= A+ x3)+B(x® + x2)+C(x* + x)+D(x + 1) + Ex
Comparing the co-efficient of like powers of x on both sides.
Co-efficientof x*: A+B=0 ...

(i)
Co-efficientof x¥*: B+C=0 ...
(ii)
Co-efficientofx : C+D=0 ... (iii)
Putting the value of D = 1 in (iii)
C+1=0
= C=-1
Putting this value in (ii), we get
B-1=0
= B=1
Putting B =1 in (i), we have
A+1=0
= A=-1
Hence the required partial fraction are
1 _ _1+ 1 1 1 N 1
x*x+1) x x* x* x* x+1
Example 3:
: : . 4+ 7x
Resolve into partial fractions 5
(2+3x)(1+x)
Solution:
4+ 7X A B C

2 = + + 2
2+3x)(1+x)* 2+3x 1+x (1+Xx)
Multiplying both sides by L.C.M. i.e., (2 + 3x) (1 + x)?
Weget 4+ 7x=A(L+x)*+B(2 + 3x)(1 +x) +C(2 + 3x) .... ()
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Put2+3x=0 = x:—gin(l)

2.1,
3 9
= A::gxgz—G
3 1
A=-6
Put 1+x=0 = x=-lineq. (), we get
4+7(-1)=C(2-3)
4-7=C(-1)
-3=-C
= c=3

4+ 7x = A(X* +2x + 1) +B(2 + 5x + 3x%) + C(2 + 3X)
Comparing the co-efficient of x* on both sides

A+3B=0
-6+3B=0
3B=6
= B=2
Hence the required partial fraction will be
—6 2 3

+ -
2+3x 1+Xx (1+x)?

Exercise 4.2

Resolve into partial fraction:

Q.1 A : 4 Q2. L 5
x—2)°(x+1) (x+1)(x°-1)

3

03 42X . Q4 2x+1 .

(x+1)°(x“-1) x+3)(x-1)(x+2)
2 _ 2

Q5 6x° —11x 322 Q.6 X —X 33

(X+6)(x+1) (x-1)
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5x2+36x — 27 4x? —13x
Q.7 2 3 3 Q.8 7
X" —6X" +9x (x+3)(x-2)
4 3 _qy?
0.9 ;( +1 Q.10 X~ —8x +137x+1
X“(x=1) x=3)
2
Q.11 A Q.12 2x+1 .
(x-D7(x+2) (X +2)(x-3)
Answers4.2
1
Q. 3(x—-2)  (x—-2)2  3(x+1)
0.2 1 1 1
4x-1) 4(x+1) 2(x+1)>
03 1 N 7 5 - 2 :
2(x-1) 2(x+1) (x+1)° (x+1)
0.4 5 N 1 4 N 1 :
4x+3) 12(x-1) 3(x+2) (x+2)
05 0 4 3
X+6 x+1 (x-1)>
06 L, 1 _ 3 3
Xx-1 (x-1)° (x-1)
07 g_%_ 2 N 14 :
X x° (X=3) (x-3)
08 3 N 1 2 :
X+3 Xx-2 (x-2)
1 1 2
9 X+l -———+—
Q X x> x-1
Q.10 1+ 1t __ 4 =+ ! -
X-3 (x-3)° (x-3)
Q.11 4 0 =+ ! - 4
27(x-1) 9(x-1)* 3(x-1)°> 27(x+2)
0.12 3 3 7

— + +
25(x +2)  25(x—3) 5(x—3)°
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9.10 Type IlI:
When the denominator contains ir-reducible quadratic factors
which are non-repeated.

Example 1:
Resolve into partial fractions e _Z
(x +3)(x°+1)
Solution:
Ox -7 A Bx+C

= +
(x+3)(X>+1) x+3 x2+1
Multiplying both sides by L.C.M. i.e., (x + 3)(x* + 1), we get
Ox —7=A(*+1) + (Bx + C)(x +3) (1)
Put x+3=0 = x=-3inEq. (I), we have
9(=3) =7 = A((-3)* + 1) + (B(-3) + C)(-3 + 3)
—27-7=10A+0 17

34 =
A= —— = A 5

Ox — 7 = A(X* + 1) + B(x* + 3x) + C(x + 3)
Comparing the co-efficient of like powers of x on both sides

A+B=0
3B+C=9
Putting value of A in Eq. (i)
17 17
-—+B=0 =BT
5 5
From Eq. (iii)
C=9-3B =9-3 E)
4
:9—2- = C= —9
5 5

Hence the required partial fraction are
=17 17x -6

+
5(x +3) 5(x% +1)

Example 2:
X2 +1

4

Resolve into partial fraction 5 -
XT+x°+1

Solution:
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x% +1 x% +1
Let 2 2 =2 2
X" +x°+1 (X°—=x+1)(X°+x+1)
x2 +1 Ax + B Cx+D

(X% =X + 1)(x? + x+1) B (X% —x +1) ’ (X% + x+1)

Multiplying both sides by L.C.M. i.e., (x* =X + 1)(X* + x+1)
X2+ 1=(Ax+B)(x*+x + 1)+ (Cx + D)(x* —x + 1)
Comparing the co-efficient of like powers of x, we have

Co-efficient of x> : A+C=0 ... (i)
Co-efficient of x* A+B-C+D=1......... (ii)
Co-efficient of x : A+B+C-D=0.......... (iii)
Constant B+D=1 ... (iv)
Subtract (iv) from (ii) we have
A-C=0 (v)
A=C (vi)
Adding (i) and (v), we have
A=0
Putting A = 0 in (vi), we have
C=0
Putting the value of A and C in (iii), we have
B-D=0 (vii)
Adding (iv) and (vii)
2B=1 = B= %
from (vii) B = D, therefore
D=+
2
Hence the required partial fraction are
Ox + 1 Ox + 1
2 2
(x> =x+1) (X% +x+1)
. 1 1
i.e., 5 +—
2(xc—=x+1) 2(x“+x+1)
Exercise 4.3
Resolve into partial fraction:
2 Loy 2 v+
o1 X +3x-1 0.2 X°—X+2

(X —2)(x*+ 5) (X + 1)(x*+ 3)
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03 3+ 27 Q4 31
(x+3)(x°+1) (x°+ 1)
1 3X+7
Q.5 > Q.6 > >
(x+1)(x° +1) (xX“+x+1)(X“—4)
X2 -x+1 X +a
Q.7 3 Q.8 3 I
(x+1)(x“—x+3) X“(x—a)(x“+a“)
5 2
X X“+x+1
Q.9 Q.10
x* -1 (x> —x-2)(x*-2)
2
Q.11 31 Q12 —— 3X,: 3
X" -1 (X =1)(x°+4)
Answers 4.3
1 3 1 1
1 + 2 —
Q Xx-2 x%+5 < X+1 x2+3
1 ®+12 1 (x —2)
Q3 — > — >
S(x+3) S{xc+1) 3(x+1) 3(x*—x+1)
Q5 1 B x2—1
2(x+1) 2(x“+1)
6 13 1 gX+31
Q. 28(X-2) 12(X¥+2) 21(X%2+X%+1)
1 2X —2
g +
Q X+1 x2 —-X+3
s L[+ -2 2
Q a’ Lx—a X2+ q2 X X2
09 x4+t 4 Lt A
4x-1) 4(x+1) 2(x“+1)
Q.10 1 N 7 3 3x2+ 2
3x+1) 6(x-2) 2(x°-2)
Q.11 1 B )2( +2
3(x=1) 3(x°+x+1)
0.12 7 1 3x-1

10x-1) 10(x+1) 5(x2+4)
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9.11 Type IV: Quadratic repeated factors
When the denominator has repeated Quadratic factors.
Example 1:

2

(1-Xx)(1+x?)?

Resolve into partial fraction

Solution:
x? A Bx+C Dx+E
= + +

L—)+x?)?  1-x (1+x7)  (1+x%)?

Multiplying both sides by L.C.M. ie., (L—x)(1+x?)?on both
sides, we have

X2 = AL +x3)?+ Bx+C)1-x)(1 +x)+(DXx +E)1-X) ...... )

X2 = AL+ 2x% +x% + (Bx + C)(1 — x + x>~ X*)+(Dx + E)(1 — X)
Putl-x=0 = x=1inegq. (i), we have
(L)’ =AWl + @)

1=4A = A= %
X2 = AL+ 2x% +x%) + B(x —x* + X3 = xH)+C(1 - x + x* = x%)
+DXX)FER =X)L (ii)

Comparing the co-efficient of like powers of x on both sides in Equation
(11), we have

Co-efficient of x* A-B=0 ... (i)
Co-efficient of x> B-C=0  .ccooeerrill (ii)
Co-efficient of x* 2A-B+C-D=1 ... (iii)
Co-efficient of x : B-C+D-E=0 ....... (iv)
Co-efficient term ; A+C+E=0................ (v)
from (i), B=A
1 1
= B=— A= —
from (i) B=C
= C= l = l
4 4
from (iii) D=2A-B+C-1

=2 1 _14_1_1
4) 4 4
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Hence the required partial fractions are by putting the values of A, B, C,
D, E,
1 1 1 1 1
4 4
+ 2\2
1-x  1+x° (@+x9)
1 (x+1) X+1
+ 2y 242
41-x) 4@1+x°) 2(1+x°)

4
=+

Example 2:
2
: : . X®+X+2
Resolve into partial fractions ————
X“(x°+3)
Solution:
L X *tx+*2 A B Cx+D Ex+F

x2(x% +3)? X2 s (x* +3)?
Multiplying both sides by L.C.M. i.e., X? (X2 +3)2, we have
X% +X+2=Ax(x* +3)? + B(x* +3)*
+(cx + D)X? (X% +3) + (Ex + F)(x?)
Putting x = 0 on both sides, we have

2=B(0+3)’
2=9B = B =

[1NN]

Now X2 + X +2 = AX(X* +6x° +9) + B(x* +6x° +9)
+C(X° + 3x?)+D(x* +3x?) + E(®) + Fx?
X% +x+2=(A+C)x° + (B+D)x* + (6A + 3C+E)x*

+(6B+3D+F)x? + (x+9B)
Comparing the co-efficient of like powers of x on both sides of Eq. (1), we
have

Co-efficient of x* A+C=0 ...
g?o-efficient of x* B-D=0 ...
gg-efficient of X* 6A+3C+E=0 ...
gg?efficient of X* 6B+3D+F=1 ...

(iv)
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Co-efficient of x 9%A=1
Co-efficient term ; 9B=1
(vi)
from (v) 9A=1
N A=t
9
from (i) A+C=0
C=-
= C :—l
9
from (i) B+D=0
D=-
= D=- g
9
from (iii) 6A +3C +E =
6[1}3(_1} E=0
9 9
g-3_6
9 9
= E= 1
3
from (iv)6B+3D+F =1
F=1-6B-3D
RS
9 9
:1_E+§
9 9
= F=:
3
Hence the required partial fractions are
1 2 1 2 1 1
9,9, 99, 3"3
~+<4
X x> x?+3  (x*+3)?
1 2 X+2 x-1

= —+4+ — —
9X  9x® 9(x*+3) 3(x*+3)

(v)
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Exercise 4.4
Resolve into Partial Fraction:

Q.1 ! Q2 X

' (X + 1)(x2 +2)? ' 1L+ X)(1 + x?)?
0.3 5X2 + 3x+9 04 4x* +3x3+6x° +5x

' X(x2 +3) ' (x —1)(x? + x +1)?
05 ox*—3x ~ax 06 X% —15x2 —8x —7

T (x+1)(x%+2)? ' (2x —5)(1 + x?)?
07 49 08 8x>

' (X —2)(x? +3)? ' (1—x2)(1+ x?)?
0.9 x*+x3+2x% -7 0.10 X% +2

T (X + 2)(XP + x+1)? T (XP+1)(X% +4)?

1

1 ——

Q x4+ x%+1
Answers 4.4

1 7 . Tx—7 . Tx—7
Q. 9(x+1) 9(x%+2) 3(x%+2)?
Q.2 1 X -1 N x-1

AL +X) 4(L+X3) 2(1+x%)?

1 X 2X+3

3 =— +
0 X x2+3  (x*+3)?

. 2 2x—1 3
Q. x—1 x°4x+1  (x°+x+1)°
05 1 N 5(x—1) _2(3x—1)

O 3(x+1) 3(x*+2) (x*+ 1)
06 - 2 N X+ 3 N X—2

' 2x=5 1+x% (1+x%)?

1 X+2 Tx+14

Q7 x-2 x2+3 (x2+3)?
08 1 1 2 4

+ + —
1-x 1+Xx 1+x? (:I_+x2)2
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1 2X—3 1
Q.9 + > >~
X+2 (X“+x+1)° x“+x+1
Q.10 1 1 2

9@2+1)_9@2+4)+3@2+4f
(x-1) N (x+1)

Q11 -
2 =x +1) 2(x®+x+1)
Summary
_ N(X) .
Let N(x) # and D(x) # 0 be two polynomials. The D(x) is called a
X

proper fraction if the degree of N(X) is smaller than the degree of D(x).

For example:

N(x')

D(x)

or equal to the degree of D(x).
5

X

is a proper fraction.
X2+ 5X + 6

Also

is called an improper fraction of the degree of N(x) is greater than

For example:

7 is an improper fraction.
X' -1

In such problems we divide N(X) by D(x) obtaining a quotient Q(x) and a
remainder R(x) whose degree is smaller than that of D(x).

N(X)' R(x R(x)'
Thus NG =Q(x) + LWhere %) is proper fraction.
D(x) D(x) D(x)
Types of proper fraction into partial fractions.
Type 1: Linear and distinct factors in the D(x)
X—a A N B
(x+a)(x+b) x+a x+b
Type 2: Linear repeated factors in D(x)
X—a A Bx+C
2 L 12y t o2
(x+a)(x“+b°) Xx+a x“+b
Type 3: Quadratic Factors in the D(x)
X—a A Bx+C
2. 2 t o 2
(x+a)(x+b)* x+a x°+bDb
Type 4: Quadratic repeated factors in D(x):
X—a _Ax+B Cx+D Ex+F

+ +
(X2 + aZ)(XZ_l_ b2) XZ + a2 X2 + b2 (X2 + b2)2
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Short Questions:
Write the short answers of the following:
Q.1: What is partial fractions?
Q.2:  Define proper fraction and give example.
Q.3:  Define improper fraction and given one example:

Q.4: Resolve into partial fractions (X - 2) (X + 5)

Q.5:  Resolve into partial fractions:

X - X
X + 25 . . .

Q.6:  Resolve m into partial fraction.
1 : .

Q.7:  Resolve 2~ 1 into partial fraction:

X¥+1 . .
Q.8: Resolvem into partial fractions.

. N _ 8 x°
Q.9:  Write an identity equation of 1AL+ X0

. . . . 2X +5
Q.10: Write an identity equation of C+5x+6
X -5
(X + 1)(x° + 3)
L : 6x°+5x° -7
Q.12: Write an identity equation of 3 -ox -1

Q.13: Write an identity equation of (E(X;- 41))((;(_-3(2( x 323)

Q.11: Write identity equation of

. L . X
Q.14: Write an identity equation of71_—1

2x* - 3x% - 4
Q.15: Write an identity equation of (XX+ 1)3():(2 n ;()2

Q16. Form of partial fraction of _ IS
(x+1)(x-2)

Q.17. Form of partial fraction of 22L IS
x+1)°(x-2)

Q.18. Form of partial fraction of 5 L is
xc+1(x-2)

1

Q.19. Form of partial fraction of is
(X% + 1)(x —4)?
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: : 1 .
Q.20. Form of partial fraction of 3 5 is
(x*=-D(x“+1)
Answers
4 10 -1 1
Q4 7x-2) " 7(x +5) Q. Y X1
4 3 1 1 1
Q6. 3t x+4 Q7571 " 2x-1) " 2(x + 1)
1 A B Cx+D Ex+F
Q. 1+ 331+ %1 QI T Tax T 1+ T L+xP?
A B A Bx +C
Q0. 357 * x+3 QLL 551 *°%@+3

+
A B A B C
Q12_(2X+3)+X_1+3X+1 Q13. 1+4-4+X-5+X-6

B Cx+D A Bx +C Dx +E
Qld. Xx+35 7 *x+175@+1 QB 331 7 5@+ 2 + 5@+ 2y
A B
16. +— 17.
Q Xx+1 x-2 Q
A B C
+ +
Xx+1 (x+1)> x-2
AxX +B C
18. + 19.
Q x?+1 x-2 Q
Ax + B C D
2 + + 2
X“+1 x-1 (x-1)
+ +
Q20 A Bx+C Dx + E

: +—— +—
(xX-1) (x“+x+1) x°+1
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Objective Type Questions

Q.1  Each questions has four possible answers. Choose the
correct answer and encircle it.

1. If the degree of numerator N(x) is equal or greater than the degree
of denominator D(x), then the fraction is:

@) proper (b) improper
(© Neither proper non-improper (d) Both proper and improper
_2. If the degree of numerator is less than the degree of denominator,
then the fraction is:
(@) Proper (b) Improper
(© Neither proper non-improper (d) Both proper and improper
3. Thefraction 7 is known as:
X+ 5X + 6
@ Proper (b) Improper
(© Both proper and improper  (d) None of these
. . 6Xx + 27
_ 4. The number of partial fractions of ————are:
4x° —9x
@ 2 (b) 3
(© 4 (d) None of these
3 ay2
__ 5. The number of partial fractions of X" 3X +% are:
x-D(x+D(x° -1
(@) 2 (b) 3
(©) 4 d 5
__ 6. The equivalent partial fraction of x+11 5 I
(X +D(x-3)
A B A B
(a) + . (b) P
X+1 (x-3) X+1 x-3
+
© A+B+C2 ) A+Bx(§
Xx+1 Xx-3 (x-3) X+1 (x-3)
4
__7. Theequivalent partial fraction of — X 5 Is:
(x* +D(x°+3)
@ Ax+B+Cx+D ) Ax+B+ Cx
x2+1  x%+3 x2+1 x°+3
+ +
© 1+Ax B Cx+D @ AX N Bx

+
x>+1 x°+3 x> +1 x%°+3
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__ 8. Partial fraction of is:
X(X+1)
2 1 1 2
a —— b ——
@ X x+1 (®) X x+1
2 2 2 2
C - d —+
© X x+1 @ X x+1
__ 9. Partial fraction of ﬂ is called:
X—2)(x+5)
@ R ——
X—-2 X+5 X—-2 X+5
© CRE——
X—-2 X+5 X—-2 X+5
_10. The fraction X=DX=2)X=3) ;¢ ijeq:
(x—4)(x-5)(x-6)
@ Proper (i) Improper
(© Both proper and Improper ~ (iv)  None of these
Answers:
1. b 2. a 3. a 4. b 5.
6. c 7. c 8. c 9. d 10.



