PARTIAL FRACTIONS

An expression of the forma x"+a x™' +a x"?
+...+a_, where nisapositive 1nteger anda,a,
a_arereal numbersand a, = 0 is called
apolynomial of 'n'th degree in x.

RATIONAL FRACTION: The quotient of two
polynomials f(x) and @ (x) where @ (x) = Ois
called a rational fraction.

PROPER FRACTION: If the degree of f(x) is
less than the degree of @ (x) in a rational fraction

J&)
D (x)
fraction.

IMPROPER FRACTION: If the degree of f(x)
is greater than or equal to the degree of @ (x)ina

, then the rational fraction is called a proper

rational fraction —_, ., then therational fraction

(x
D(x)°

is called an improper fraction.

If an improper rational fraction o ( ) is given, for

splitting into partial fractions, then (JIF)E ; should
S (x)

(x)

be expressed in the form = quotient +

R(x)
% where R(x) is the ramainder of lower de-
gree than @ (x).

If the polynomial f(x) is divided by x-a, then the
remainder is f(a). If f(a) =0, then f(x) is divisible

NUMBER OF PARTIAL FRACTIONS:

Case (ii): When ¢ (x) contains repeated and
non - repeated linear factors only

S (%)
(a;x + bl)z(azx +b,)

Al AZ A3
+ +
ax+b  (ax+b) ax+b,
Case (III): When ¢ (x) contains non
- repeated irreducible factors only.
fx) Ax+B  C

(@2 +hx+6) (@x+b) (X +hx+g)  ax+b,
Case (iv): When @ (x) contains repeated and
non-repeated irreducible quadratic forms only.

e )
(ax* +bx+c,) (a,x* +b,x+c,)
Ax + B, A,x+ B, A,x + B,
(a, x> +bx+c) (ax>+bx+ec)’ (a,x>+b,x+c,)
FORMULA :
f(x) f(=a) f(=b)

(x+a)(x+b) (x+a)-a+b)  (x+b)(—b+a)
STANDARD PARTIAL FRACTIONS:

° 1 _ 1 ( a ¢ j
(ax+b)(cx+d) ad—-bc\ax+b cx+d
1 1 1 1 1

.x(x+a) ax ax+a963 a(x+a)

1 1 | 1
® P+ —az)((xz +dd) (P +b2)j
1 1 - 1
@ (P+ad)) (P +b)(P+c?) B -ad)P —aP ) +ab)

1 1
—bH)(x* +b?) " (@* =) (B =) (x* +c?)

(Cz _bz)(az

x? 1 a’ a b?
Vox? +a®Wx*+b%) a*-b* | x*+a* x*+D°

MULTIPLE CHOICE
LEVEL-1

by x - a. . . 2x+3
. ) ) o 1)  Number of Partial Fractions of m
€ CI)( ) € aproper iraction : 1) 5 2) 7 . 3) 8 4) 6
Case (i): when @ (x) contains non-repeated 2)  Number of Partial Fractions obtained from
liner factors only R S
() x'(x +1)
= 1)7 2)8 3)4 4)3
(ax+b;)@x+b,)....@.x+b,) 3. Number of partial Frctions obtained
4, 4, 4, A 3x-5
+ +....+ L from 3,2 2
ax+b, ax+b, ax+b, ax+b, (x+1)°(x"+1)
1)5 2)4 3)6 4)3
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4 Numberof Partial Fractions of x4 9 P o
. umber of Partial Fractions o & +1) 15. (x—3)(x+1) 4(x—3) 11 p
1)4 2)3 3)2 4)1
) 1 1 7
) ) 3x"+70x+93 1) — 2)——  3)-— 4) —
5. Number of Partial Fractions of W 4 4 4 4
1)2 2)4 3)3 4)5 3x+7
16. —————==
: . X +xt e+l x*—3x+2
6.  Number of Partial Fractions of —————1s
1)2 2)3 3)4 x4+§c+1 1i+ 8 2 B 10
) ) ) ) )x—l x—2 )x—2 x—1
NON-REPEATED LINEAR FACTORS:
— —
2x -1 _ 1 N k ke 3) x—-1 x-2 4) x—-1 x-2
7. (x-D2x+3) 5(x-1) 512x+3) 1
1)6 2)7 3)8 4)9 17. —— =
x _l{ a b }:} . a=x
8 (x+a)(x+b) klx+a x+b 1 + 1
)asb  2)atb  3)ab )l D aa=x " 2ata+x»
9. 5 x4 = 4 + B +£:>A+B+C: 1 1
" —dEx+D) x-2 x+2 x+1 2) +
1)2 2)0 3)-1 4)1 3a(a—x) 2a(a+x)
2x+1 _ 5 3 — (a.b) =
0. X or-1)  x+a br-1 T 3) L 1
) 2,-1) 2)(-2,-1) 3)(-2,1) 4)(2.,1) 2a(a—x) 2a(a+x)
3x 2 1
1. (x—a)(x—b) :x—a+x—b:>a:b: 4) 2a(al—x)+a(a1+x)
H2:1 2)-2:1 3)1:2 4)-1:3
mx+n ma+n x+2
12. = +k=k= 18. — =
(x—a)x+b) (a+b)(x—a) X —x
—mb+n mb—n 1 3 o)
(a+b)(x+b) (a—b)(x+b) 2x+1) 2(x-1) «x
mb+n mb—n
3 arb)x+b) P (a+rb)x+b) =2
2 10x43 2(x+1) 2(x—1) «x
B GoG-2)6-3) p 3 2
39 10 ) 2Ge+1) 2(e-1) x
1) + +
x-2 x-3 x-1 1 . 3 +2
13 9 3 4) -
— - 2(x+1) 2(x-1) x
2) x-2 x-3 x-1 ( ) ( )
9 13 3
3) - + REPEATED LINEAR FACTORS:
x-3 x-2 x-1 )
4) B + 3 19. LfﬁzéJrﬁﬁ%:/HB—C:
x=2 x-3 x-1 x x X x
Sy 41 4 B . 1)6 2)3 3)1 40
4 G-y x+2 x-d 20 3x+4 4 B C .
1A 2)2A 3)3A 4) 4A T (x=D(x+1)* x-1 x+1 (x+1)°
)= D, D, oy
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1 A Bx+C Dx+E g 31 xz—x—l_ A N Bx+C 4+ B=
2L 3@+ x3 2l P4 T X8 x—2 x +2x+4
| | 0 1)0 2) 1 3) -1 4)2
Do 210 Y10 Y00 1 L A4, e B
T (DT +2x+2)  x+1 (x+1)+1
ax+b _ 1 3 1)2 2) -1 3)1 4)0
22 M3 47 " 3x+4 (3x+4) thenatb= Ses 4 Bac
33. = + =24+B+C=
)3 2) 4 3)5 4)6 Pl ael Paxil
23. If 1 ;=A+B+ C2+ D; Do 2)4 3)?2 96
(x=2)x-3)° x-2 x-3 (x=3)° (x-3) 9 il AvB €
then B = T HH)(-2) X4 x-2
1
D1 -1 3=z 40 N T T
25 ) )5 ) 3 )
2
a1 3x2+4 _ 4, B C 2 is (x+1) _A Bx+C A
: (x+1F(x=1) x-1 x+1 (x+1) T ¥ax x x4l
then A = T Vs Vs Vs
1) -12 2)15/4 3)7/4  4)-1/4 De 237 I3 95
NON-REPEATED QUADRATIC FACTORS: p 1P A BxCo COS-I(ij:
36. x(x2+1) X x2+1 C
Ax—1 X 1 i T T T
= — A= ol - - -
23. (I-x+x)(x+2) 1-x+x’ x+2:> 1) 6 2) 4 3) 4) 2
D3 2)2 3)4 4) 1 1 A+Bx+C
v 41 ~ y +BX+C:C_ 37. Ifx(xz+a ) ¥ X +a2 then
26 D+ a1 41 (4
D0 212 3)-12 452 B
2x* +3x+4 A Bx+C RY/4 Vs T T
= + — B= — 2 3)-- b3
T oD 42) a1l 42 4 4 4
- - 41 Ax+B  Cx+D
)3 2) -1 3)-2 4)1 38. If 4x = zx + Z)i then
2 . b2 x'+x"+1 xT+x+l x"—x+1
= — k= A+C:
28. (x2+a2)(x2+b2) |:x2+a2 x2+bz}:> 1) B+D 2)B+D-1
3))B+D+1 4HB+D+2
1 1
D1 2) 4+ b2 3) 4 —b2 4) b’ —d? 39 1 _
Toxt 41
x*+1 1 1 r N NG
29. 22221=k22+221:>k: { x++/2 B x++/2
(7 +2)(2x" +1) o i )_Zﬁ(x2+\/5x+1) 2\/5(x2—\/5x+1)
1 l 2 l 3 l 4 l I X+\/§ X+\/§
)% )3 )53 )2 2) -
_x2+\/5x+l (xz—\/ExH)
30. 5 xzz = 2A + ZB = A+B= 3 I x+~2 B 2y
(C+D(x7+4) P+l X7 +4 )72\5(#“5“1) vz —V2xe1)
10 2)1 3)2 4)3
x+ N2 VI - x
4)2\/> (x +\Fx+1) (xz—ﬁx+l)
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5x% +1 X’ X +2
= ———=x+k-|——|= k=
40- x’ -1 B L{z—x+2}
. 3 N 2x+1 5 4 N S5x+1 A 22 I 43
4
) x—1 x*+x+1 x—1 x*+x+1 49. %zﬂzwﬂﬁ%_ 2130_
X — X — X — X —
x—=1 x"+x+1 x—=1 x"+x+1 4 — 121413
X —12x+
REPEATED QUADRATIC FACTORS: 50. 4x* —16x+15
2 1) 1+ ! 2
3x"+5 A B -
41. — = +———>=(4,B)= 2x-5 2x-3
(x*+1)” (x"+1) (x"+D) ) 4
1) 23) 2)32) 3)2-3) 4(-23) 2) 1+2x—5+2x—3
x4+24x2+28_ 3 1+ 12
42. (x* +1)° ) 2x—-5 2x-3
1 N 22 N 5 4)1+2 5—223
Dy oy oy x=5 2x-
51 If x’ _ A B C
1 22 + 5 (x—a)(x—b)(x—c) 1+x—a+x—b+x—c
D @4 Pty then A=
3 a3
3 ! + 22 + 28 D (c—=b)(c—b) 2) (b-c)b—-a)
) 21 (1) (P41
3
a
" 1,23 4 3) (@a=bya-c) 4)1
41 (X +1D) (1) (x— )(x—b) )
=K+—+ =
x> +5 _ 1 N k k= S2.If (x—c)(x—d) x—c x-d then k=
Bo@r 2 (@1of 1 2)2 3)3 4)4
2
D1 22 )3 45 53 a = o k=123, m(zj
k(k+1) k=1
IMPROPER FRACTIONS: " 16
1) 2) ;
2 -1 +1
44. LX+21:A+£+L2:A+B+C: " (1)
(x+1) x+1 (x+1) i .
n3 2 3)0 41 3) o1y D 1y
( 1))6(4 2)2x2+3x+ i+ 162_%3;{: REMAINDER THEOREM:
x=D(x— x=2 x-
45. 1)8 21 3)9 47 54. The remainder obtained when the polynomial x*-
3x3+9x%-27x + 81 is divided by x - 3 is
x g A, B L C 1)0 2)3 3) 81 4)27
46. (x-a)x-b)x—c)  x—a x—b x—c 55. The remainder obtained when the polynomial
3 9 27 81 243 3 11 1
I)abe  2)atbtc 3)abtbotca 4) 1 i)ﬂl‘“ X ;‘ X +X3) SSd‘“dZ‘;t;yX'“S
47. X—4—p( N+ e B L C - 56. The remainder obtained when x* + x*’ + 1 is
Galxblix-e) T xma xb x-o divided by x + 1 is
l)X 2) X+a 3) x+a+b 4) x+a+b+c 1) 3 2) 2 3) 1 4) -1
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57. Ifthe remainders of the polynomial f(x) when di-
vided x+1 and x-1 are 3, 7 then the remainder of 23222 23 243 251
- ) 262  27)2 283  29)2  30)2
f(x) when divided by (x?-1) is
31)2 324 33)3 34)2 351
Dx+4 2)2x+3 3)2x+4 4)2x+5
. : . 36)3 37)3  38)2 394  40)3
58.  The remainders of polynomial f(x) when divided
. 41)2  42)1  43)3  44)4  45)4
by x-1, x-2 are 2,3 then the remainder of f(x) when
7 . 46)4 474  48)3  49)2  50)4
divided by (x-1) (x-2) is
51)3  52)1 534 54)3  55)4
1)0 2)1 3)2 4)x+1
. . . 56)3 574 584 59)2  60)3
59  Iftheremainders of the polynomial f(x) when di- 61)1 622 63)1 643  65)3
vided by x-1,x-2,x-3 are 1,3,7 then the remain-
der of f(x) when divided by (x-1)(x-2)(x-3) is
D11 2)x2-x+1 3)x*+x+1 4)12 HINTS
60 If a-1is factor of a’ - a* - 4a° + 4a>+4a+k then | 6.  Factorsof
k= x4+x2+1:(x2+x+1Xx2—x+1)
1)4 2)2 3)-4 4) -2 23.  Putx=2then A=-1,comparing x*> Coefficient:
A+B=0,B=-A
LEVEL-II 36. Putx=0then A=1, compare x Coefficient:
x—4 C=2: A = 1
61. The coefficient of X" in 7 _5c16 S *C 2
1 L 37 x* Coefficient A+B=0, = = —1
D 3m =5 2) gt o ' "B
38. Compare x* Coefficient: A+C=0
3) + 4) 1 + 1 Compare Constant term: B+D=1
st 53 39.  Putx=0and verify options
2041 A Bric _ A-B _ 42. Putx*+1=y
62. (x-D(x>+1) x-1 x>+1 c 51. Putx=a
1)8 2)6 3)4 4)2 2
1 1
x)+3 A B C D E 530 2 e
63. 1f— "3 < 2ttt
xT(x+3) X+3 X x% x7 x 59. Putx=1,2,3 and verify options
then C= 63. Putx=0, compare constants, E=1
1)4/9 2)4/7 3)4/58  4)3/7 , -1
Compare “x” coefficients, D= 3
x? Ax+B Cx+D
64. If— 2 2.1 2 29 - _4
x“+D(x“+2) x“+1 x“+2 compare “x*” coefficients, C—g
then (A,C) = 65 2 _ 2
DD LD 3)00)  4)12) B
2 (x+2)(x+3)—5
65 x“+o5x+1 (x+1)(x+2)(x+3)
' (X+1)(x +2)(x +3) 1 0 . (=5)
A B C _(x+1) (x+1)(x+2) (x+1)(x+2)(x+3)
X +1 " x+D(x+2) " (x+D(x+2)(x+3)
then B = NEW PATTERN QUESTIONS
DI 25 30 410 W H0x+13_ A
1. If ' 2
KEY (x=1) (x=1)
1)3 23 3)1 43 5)3 B _,_C _
6)1 7)3 8) 1 9)2 10)3 (x B 1)3 (x _ 1)4 then descending order of A,
11)2 12)4 13)2 14)2 15)1 )
16)2 17)3 18)1 194  20)3 B,Cis
1.A,B,C2.C,B,A3.A,C,B4.C,A,B
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. . X x4+l
2. I:Number of partial fractions of ————— is 4.
X +x"+1

II : Number of partial fractions of

3x+5
(x B 1)2 (xz + 1)3 is 5 which of the above state-

ment is true.

l.onlyl 2.O0nly Il

3.BothIand Il 4. Neither InorII
3. Match the following with L, I, III

xz—x+3_ A N Bx+C

If 3 (x—l) (x2+x+1) then
) A= 2) 0

B = b) 1

1) C = ¢)-2

l.a,b,c 2.b,a,c 3.b,c,a 4.a,c,b

4.  Assertion (A) : The remainder obtained when the
polynomial y* —3x* +9x2 —27x +81 isdivided
by x—3 is 81.
Reason (R) : The remainder obtained when the
polynomial f'(x) isdividedby x—a is f(a).
1. Both A and R are true but R is correct explana-
tion of A
2.Both A and R are true but R not correct expla-
nation of A

3. Aistrue and R is false
4. A is false and R is true

x*+3x+5
(x+l)(x+2)(x+3)
B

A N N C
(x+1) (x+1)(x+2) (x+1)(x+2)(x+3) then

ascending order of A, B, C is

8

ba- 4
)A= 25
IHC= b hd
)C= ) 57
1) B= 1
)B= ©) 73
IV)E= d 4
JE= 27
V)D= e) 1
1.b,a,d, e, c 2.b,a,e,d,c
3.d,b,e,a,c 4.ab,c,d,e
. Assertion (A) : If
S5x+1 A B

Ifx4(x+3)=(x+3) x 2 ©  x then

Match the following with L, I, III, IV, V

(x+2)(x-1) (x+2) (x-1) and
sin@ =(A+ B) then sin@ does not exist

Reason (R): sin@ € [-1,1]

1. Both A and R are true but R is correct explana-
tion of A

2. Both A and R are true but R not correct expla-
nation of A

3. Aistrue and R is false

4. Ais falseand R is true

KEY
1)2 3)2

6)3

2)2
71

41
8) 1

5)1

PREVIOUS EAMCET QUESTIONS

1.B,A,C2.A,B,C3.C,A,B4.B,C, A (EAMCET 82)
6. 1:1f (x—1) isa factor of 3x 2 . 1
x*—x* —4x’ +4x* +4x +k then f=—4 L. If(x—6)(x+a) x—6  x+a lena=
II: If the remainders of the polynomial f (x) 1.2 2.-3 3.3 4.2
(EAMCET 85)
when divided (x+1) and (x—1) are 3, 7 then X +24%2 +28
the remainder of /(x) when divided by (x2 - 1) 2. If (x2 ¥ 1)3
is(2x+5). _Ax+B Cx+D Ex+F
. . . T2 1 + 2 + 2 3 then A=
Which of'the following statement is true X"+ (X + 1)2 (X + 1)
1.only I 2.Only Il 1.1 2.-1 3.0 4.2
3.Bothland I 4. Neither I nor II
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(EAMCET 91)

1 1 1 1
3. Theremainder that obtains when L. 15 2. 6 3. 5 4. 3
14+ x4+ X3+ x° + x7 + x84 x2® isdivided by (EAMCET 2004)
x-11s
1.0 2.5 3.2 4.7 x—4
12. If ————— canbe expanded in the ascending
(EAMCET 92) X" =5x+6
4. Theremainder that obtains when 64 | x27 | 1 is powers of x, then the coefficient of »’
divided by x+1 is ~73 73 71 ~71
1.1 2. -1 3.0 4.2 1.@ 2.% 3.% 648
(EAMCET 94)
x+1 A N B
3x+4 A B C 13. -
= + + (2x—1)(3x+1) 2x—-1 3x+1
5. If (X+1)2(X—1) X—1 x+1 (X+1)2 then
— =164+9B =
1 U 2 1 3 10 4.1 - 2(iEfA‘MCE'i“‘;OOS) e
‘2 1 3 :
3
(EAMCET 96) d =
M o2 (x+2)(x-3)
6 3x+4 _A+B then (A Bl=
' x?-3x+2 x-2 x-1 en (A, B)= A+ B + C n D 3
1. (7, 10) 2.(10,7) (2x—1) (x+2) (x—3) then A=
3. (10, -7) 4.(-10,7)
(EAMCET 97,98) Lo, 2,2
2 50 25 25
1)’ (A
11 (x3+ ) _ A4 Bx+C . Sin 1(—j= (EAMCET 2007)
X +Xx x  x +1 C 3x 2 1
= + The
L= 22 3 4z 5 M (x—g)(x-b) x—a x—phenazb=
6 4 3 2
(EAMCET99) (E-2007)
1 A B 11:2 2)-2:1
8 WA ToxYt+3x) 1-2x  1+3xhen2B 3)1:3 4)3:1
1. A 2. 2A 3. 3A 4. '3A KEY
(EAMCET 2000) 1.3 2.3 3.4 4.1 5.1
X451 + K 161.21 17é 11 183 33 19431 }O 1
9. If (x2 +2)2 242 (x2 +2)2 then K= . - : -
1.1 2.2 3.3 4.4
(EAMCET 2002)
1-x+6x> 4 B C
10. If ———=—=—+——-+—— thenA=
X—X x 1-x 1+x
1.1 2.2 3.3 4.4
(EAMCET 2003)
11. Let a,b,c be such that
1 __a b L
(1I-x)(1-2x)(1-3x) 1-x 1-2x 1-3x then
a b c
—+—+—=
1 3 5
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