Mathematics - IIA

AIMSTUTORIAL

DEFINITIONS, CONCEPTS AND FORMULAE

x+4 _A,B _ C
T x-2)x+2)(x+1) x-2 x+2 x+1°
x2+5x+7

2. W put x-1 =y.

1 _A,B,C,D
3. x3(x+2) x x2 x> x+2°

x>+1  _Ax+B_, C
4. +

(x2+4)(x-2) x2+4 x-2°

x*  _Ax+B, Cx+D
5. 2,42 2 2,412 -
(x“+1)y  x°+1  (x“+1)

4

X _ 2 15x-14
T A X EX T A

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

15x-14 A B

= +

x-1)(x-2) x-1 x-2-

x3 _1/2, A, B ,C
7. =—* i :
(2x-1)(x+2)(x-3) 1  2x-1 x+2 x-3

LEVEL - 1 (SAQ)

. Resolve

x+4
1. Resolve (xz -4 (x+1) into partial fractions.
x+4 = A + B + C
A I'et(x-Z)(x+2)(x+1) X-2 x+2 x+1
x+4
=

(x-2(x+(x+1

=A(x+2(x+1)+B(x-Z(x+1)+C(x-2)(x+2

(X-2(x+(x+1)

S x+4=AX+2) (x+1)+B(x-2) (x + 1) +
C(x - 2) (X + 2) wooemeeeee (1)

Put x =2 in (1), we get
6 =A(4) (3)

1
A=
2
Put x =-2in (1), we get
2=B(-4)(-1)
4B =2

Put x =-1in (1), we get
3=C(-3)(1)
~C=-1
x+4 1 1 1

= +

T E-a)(x+1) 20x-2) 2(x+2) x+1

x2 +5x+7

( 3)3 into partial fractions.
X=-

:Putx-3=y

=>X=y+3

x> +5x+7 _(y+3)Y +5(y+3)+7
(x-3)° y’

Now

y2 +6y+9+5y+15+7

= 3
y

y2 +11y +31

Partial Fractions
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x? +13x +15
2 into sum of partial

3. Resolve 5
(2x +3) (x +3)

fractions.
x> +13x+15 A B C
Let o * * 2
(2x+3)(x+3)> 2x+3 Xx+3 (x+3)

x? +13x +15

(2x+3)(x+3?
_A(Xx+3°+B(2x+3)(x+P+C (2x+3)
) (2x+3(x+37

=>

=x2+13x+15=A(x +3)?+B(2x +3) (x + 3) +
C(2x + 3) ---—--- )

Put x =-3in (1), we get
9-39+15=C(-3)
=-3C=-15
. C=5

-3
Put x = E in (1), we get

9 39 9
4 27 15=A(Z)
9A 9
4 4
S A=-1
Equating the coefficient of x2, we get
A+2B=1
-1+2B=1
B=1
x*+13x+15 _ 1 1 5

= +
T @2x+3)(x+3)% 2x+3 x+3 (x+3)?°

3x-18
4. Resolve x3(x+3) into partial fractions.
3x-18 A B C D
A: Let =TTt

x> (x+3) x x? x* x+3

3x-18 _ AX®(x+3)+Bx(x+3)+C(x+3)+Dx’

x> (x +3) x> (x +3)
= 3x - 18 = Ax(x + 3) + Bx(x + 3) + C(x + 3) + Dx® —(1)

3x-18=A(X® + 3x2) + B(x? + 3x) + C(x + 3) + Dx® -——-- (2)
Putx=0in (1), we get

-18=C(3)
. C=-6
Put x =-3in (1), we get
-9-18=D(-27)
D=1
Equating the coefficient of x® on both sides in (2),
0=A+D
A+1=0
A=
Equating the coefficient of x2 on both sides in (2),
0=3A+B
B=-3(-1)
. B=3.
3x-18 =-71+3_6+ 1

"x3(x+3) x x2 X

Xx+3"
x?-3

— 5 __into partial fractions.
(x+2)(x” +1)

5. Resolve

x% -3

_ A +Bx+C
Let -
(x+2)(x2+1) x+2 x

2

+1

x% -3

(x+2)(x* +1)

) A(x? +1)+(Bx +C) (x +2)
(x+2)(x* +1)

x2-3=A(x2+ 1)+ (Bx+C) (X + 2) - (1)
x2-3 =A(X2+ 1) + B(x2 + 2x) + C(X + 2) ~--------- (2)

Partial Fractions



Mathematics - IIA

AIMSTUTORIAL

Put x =-2in (1), we get
4-3=A@4+1)
5A =1

Equating the coefficient of x? on both sides in (2),
then

1=A+B
4
B=—
5

Equating the coefficient of x on both sides in (2),
0=2B+C

cualt

x-3 1 4x-8
T x+2)(x2+1) B(x+2) 5x*+1)

2x* +3x +4
6. Resolve ~— 5 into partial fractions.
(x-1)(x" +2)
2x*+3x+4 A Bx+C
AL +

et -
x-1)(x2+2) x-1 x?+2

2x* +3x+4 _ A(X* +2)+(Bx+C) (x-1)
= 2 - 2

(x-1)(x" +2) (x-1)(x" +2)
= 2x2+3x+4=A(x*+2)+ (Bx+C) (x-1)-----
-~(1)
2x2+ 3x+4=A(x*+2) + B(x?-x) + C(x - 1) -
~(2)
Put x = 1 in equation (1), we get

2+3+4=A(1+2)

3A=9

~A=3

Equating the coefficient of x? on both sides in (2),
weget 2=A+B= B=-1

Equating the coefficient of x on both sides in (2),
weget 3=-B+C

C=3-1

. C=2
2x% +3x+4 _ 3, (x+2)
T x-1)3+2) x-1 x2+2
3 (x-2)
- X-1-x2+2'

3
X

(x-a)(x-b)(x-c)

7.Resolve into partial fractions .

x> 1 A B C
(x-a)(x-b)(x-c) 1

A: Let

(x-a)(x-b)(x-c)+Ax-b)(x-c)+B(x-a)(x-c) +C(x-a) (x-b)
(x-a)(x-b)(x-c)

= x3=(x-a)(x-b)(x-c)+A(x-b)(x-c)+B(x
-a) (x-¢) + C(x-a) (x- b) - (1)

Putx =ain (1), we get
a®=A(a-b)(a-c)
a3
" (a-b)(@-c)
Put x =bin (1), we get
b*=B(b-a)(b-c)
b3
°% b-a)b-0)
Putx =cin (1), we get
c3=C(c-a)(c-b)

3
Cc

" (c-a)(c-b)

3 3
X a

=1+ +
(x-3(x-B(x-9 (a-b(a-9(x-a

3 3
b c

+
(b-a(b-9(x-b (c-a(c-B(x-9

Partial Fractions
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fractions of

8. Find the partial

3
X

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

3
X

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

is an improper fraction.

x> 1/2) A B C
+ +

+
2x-1 x+2

L ) x+2)(x-3) 1

x-3

X
@26
RN+ AK 3B - IHA2 Dk

B-x+2c-d

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

B(2x- 1) (x-3) + C(2x- 1) (x + 2)

4
X
9. Resolve m into partial fractions.
A:
x2-3x+2) x* (x2+3x+7
x4 - 3x3 + 2x2
3x3 - 2x2
3x3 - 9x? + 6x
7Xx? - 6x
7x?-21x + 14
15x - 14
x4 15x - 14
L =X+ 33X+ T+ T .
x-1)(x-2) (x-1)(x-2)

15x-14 A B
= +

1 Let i o v i
Putx=§ in (1), we get (x-1)(x-2)  x-1 x-2
15x-14 _ A(x-2)+B(x-1)
1 = -
1 =A[1+2] (1-3) X-1)(x-2)  (x-1)(x-2)
8 2 2
— 15% - 14 = A(X -2) + B(X - 1) ==-mmmmv (1)
1 (5] (-5j Put x = 1in (1), we get
s ~Al2) 12
8 15-14 = A(-1)
'1 . = -
e LA=-1
50 Putx=2in (1), we get
Putx=-2in(1 t
utx=-2in (1), we ge 30-14=B(2-1)
-8=B(-4-1)(-5
( ) (-3) B =16
-8
-B= 25 x* 1 16
T =X+ 3K+ T - + .
Put x = 3 in (1), we get (x-1)(x-2) x-1 x-2
27 =C(3) (5) . - . .
7 10.Find the coefficient of x* in the expansion of
. C=—.
25 o
(x-2)(x+1)"
X 1 1 8 27
- =5 ; * : 3x A B
(2-1)(x+2)(x-3) 2 502x-1) 25(x+2) 25x-3)" |\ - +
) (x-2)(x+1) x-2 x+1

Partial Fractions
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3x _ A(x+1)+B(x-2)
T (x-2)(x+1)  (x-2)(x+1)
=3x =A(X + 1) + B(X - 2) -----=-=-—- (1)
Putx =2in (1), we get

6=A2+1)

L A=2
Put x =-1in (1), we get

-3=B(-3)

. B=1.

3x 2 1
. = +
T (x-2)(x+1)  x-2 x+1

2 1

[H;{gﬁgf{gﬁ ..... m}

Now, the coefficient of x* in the above expansion
-1
= — +1
16
15

% .

11.Find the coefficient of x" in the power series

x-4
expansion of — .
P x? -5x+6
x-4 _ A B
ALt o) x-3) x-2 x-3
x-4 _ A(x-3)+B(x-2)
T (x-2)(x-3)  (x-2)(x-3)
=>x-4=A(x-3)+B(x-2) - (1)
Putx=2in (1), we get
2=-A
LA=2
Put x =3 in (1), we get
-1=B
L B=-1
x-4 2 1

“(x-2)(x-3)  x-2 x-3

. Resolve

. Let

2 n
+WH§{9+ ....... (2 v w]
3

The coefficient of x" in the above expansion

-1 11
= —+ T
2" 3 3"

1 1

= 3n+1 -2n

LEVEL - 11 (SAQ)

2x% +2x +1
x3 +x2
2x°+2x+1 A B C
R S

X(x+1) X x?  x+1

into partial fractions.

2x* +2x+1 _ AX(x+1)+B(x +1)+Cx°

X2 (x+1) X2 (x +1)

Putx =0in (1), we get

1=B
~B=1
Put x =-1in (1), we get
2-2+1=C(1)
L C=1

Putx =1 in (1), we get
2+2+1=2A+2B+C

5=2A+2+1

2A =2

L A=1.
‘2x2+2x+1:1 1,1
T3 +x? X x2 x+1°

Partial Fractions
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3x-1
2. Resolve (1-X+X2)(X+2) into partial
fractions.
3x -1

_ Ax +B . C
A: (1—x+x2)(x+2) 1-x+x2 X+2-

31 _(Ax+B)(x+2)+C(1—x+x2)
(1—x+x2)(x+2)

= ( =

1—x+x2)(x+2)

:>3x—1=(Ax+B)(x+2)+C(‘I—x+x2) NG
3x—1=A(x2 +2x)+B(x+2)+C(1—x+x2) SN

put x =-2in (1), we get

3(y7+3y7 +3y+1)=-8(y” +1+2y)+10

4

¥

39 +9)° +9y+3-8y* -8-16y+10
- 4

¥

39 +y> =Ty +5

Y
1 5
=t -+
yo oy oy oy
3 1 7 5
- + - +

1
3(-2)-1=0+C(1+2+4) . Resolve (x _ 1)2 (x _ 2) into partial fractions.
7C=-7
1 A B C
C=-1 . Let > = + + - (1)
-1 -2 x-1 ~1) x-2
Equating the coefficient of x2in (2) (x=1)(x-2) ( ) (x=1) ,
0=A+C. = 1=AKX-1)(x-2)+B(x-2)+C(x-1)
LA=1. Put x =1 Putx =2
Equating the coefficient of x in (2)
1=B(1-2) 1=C(2-1)?
3=2A+B-C B=-1 C=1
3=2+B+1
B=0. comparing coefficient of x2on both sides
3x 1 1.x+0 1 8=ﬁ+$
= _— — +
(1—x+x2)(x+2) 1-x+x> x+2- A= -1
X 1
=1 >~ > 1 -1 1 N 1
-X+X° X+ = -
(x=1)(x-2) x=1 (x-1] x-2
3x®-8x*+10
3. Resolve (x-1)4 into partial fractions . kK kK *
3x* —8x* +10
A. Given 4
(x-1)
putx-1=y = x=y+1
3x° —8x +10_ 3(y+1) =8(y+1)" +10
Now (x—1)4 3
o Partial Fractions



