J. K. SHAH CLASSES SYJC: 2018 - 19 INDEFINITE INTEGRALS : BASED ON 6.4

o\
e@ REMEMBER THIS EXERCISE AS

ei px + q dx LINEAR
ax2 + bx + ¢ QUADRATIC
Express Numerator = A d(denominator) + B
dx
A d(denominator) + B dx
= dx

ax? + bx + ¢

A d (denominator) dx
= dx + B 1 dx
—
ax® + bx + ax‘ + bx + ¢
Where
I1 = A d (denominator) dx
dx Using f'(x) dx = log|f(x)| + c
ax? + bx + ¢C f(x)
= A.Iog|ax2+bx+c|+C1
I2 =

B 1 dx
ax? + bx + ¢ REFER : EX 3A
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v f'(x)dx = log | f(x) | + ¢
f(x)
v J f(x)dx =2 f(x) + ¢
,l f(x)
01.
I= r X+ 2 dx
x2 + 2x + 2

WE NEED TO EXPRESS

NUMERATOR = A d DENOMIANTOR + B
dx

x+2 =A dx2+2x+2)+8B
dx

X+ 2 = A(2x + 2) + B

X+ 2 = 2Ax + 2A + B

On comparing ;

2A =1 2A+B = 2
A =1 21 + B=2
2 2
1 + B=2
B=1
HENCE
X+ 2 1(2x + 2) + 1

Nl

BACK IN THE SUM

1@2x+2)+ 1
Jr 2 dx

x2+2x+2

—
1]

I = 1Jf 2X + 2 dx +r 1 dx
27%% 4 2x + 2 Jx2+2x+2
I = 11 + )

INDEFINITE INTEGRALS : BASED ON 6.4

Now
I,. =1, 2X + 2 dx
2

x2+2x+2

I1 = 1 rf'(x) dx

I1 = 1 log| f(x) | + ci1

2

I1 = 1 log| x2+2x+2|+ c1
2

Now

I = |f 1 dx

Jx2+2x+2
) -
2

= r 1 dx

Jx2+2x+1+2—1

-

= J 1 dx
(x + 1)2 +1
= r 1 dx

J(x+1)2+12

= 1 tan‘lx_ + C
a a
= 1 tan_1 XxX+1 + c2

= tan ! (x + 1) +c2

FINALLY

2+2x+2|+ c1+tan71 (x +1)

—
Il

llog | x
2
+ c2

—
1l

1log [x2+2x+2| + tan"1(x+1) + ¢
2

where c = c1+ ¢2
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WE NEED TO EXPRESS

NUMERATOR = A d DENOMIANTOR + B
dx

x
1l

A i(x2+x+1)+B
dx

x
1l

A(2x +1)+ B

X = 2Ax + A+ B
On comparing ;
2A =1 A+ B =0
A =1 1+ B=0
2 2
B=-1
2
HENCE
x = 1(2x+1) - 1
2 2

BACK IN THE SUM

i(2x+1)—l
I = 2 2 dx
J X2+ x + 1
I =17 2x+1 dx - 1 r 1 dx
2Jx2+ X+ 1 _2sz+ X+ 1
I = I1 - 12

Now
I1 =1 2x+1 dx
2J x2 + x + 1
11=1|’f’(x) dx
2, f(x)
I1 = 1 log| f(x) | + c!
2
I1 = 1 log | X% + x+ 1]+ cl
2

I2

INDEFINITE INTEGRALS : BASED ON 6.4

Now
dx

17 1

_J dx
2%+ x+1+1-1

FINALLY

I1 - 1I2

1 log |x2+ X+ 1| + c1- _1tan*1[2x +

2 V3

1log [x?+ x + 1|- _1 tan~
2 V3

where ¢

[

V3

+ C2

2x+ﬂ + C
V3

)

C2
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03.

I= x—-1 dx

r—
J3x2—4x +3

WE NEED TO EXPRESS

NUMERATOR = A d DENOMIANTO
dx

x-1=A d(@3x*-4x+3)+8
dx

x-1= A(6x-4)+ B

Xx -1 = 6Ax - 4A + B

On comparing ;

6A = 1 ~4A + B= -1
A=1| -41 + B=-1
6 6
- 2+ B=-1
3
B = -1/3
HENCE
x-1=1(6x-4)- 1
6 3
BACK IN THE SUM
1(6x-4)- 1
I =7 6 3 dx
J 3x%2 - 4x + 3
I =17 6x-4 dx -1 r
6J 3x2—4x +3 _3 J3x2
I = I1 - 12
Now
I1 = 1r 6X — 4 dx
SJ 3x%-4x +3
In = i’ f'(x) dx
6. f(x)
I1 = 1 log | f(x)| + c1
6
I1 = 1 log [3x%-4x +3| + c1

6

R+ B

1 dx

-4x +3

INDEFINITE INTEGRALS : BASED ON 6.4

Now

dx

=17 1
9/ 3x2- 4x + 3
3

dx

1f L
97 X% -4x +1

_1Jf 1 dx
? x2—4x+i+1—_4

3 9 9

1 1
9 [x -2
3

249

= 1 tan'! [3x - 2] + 2
375 V5

FINALLY

—
Il

I1 - 12

—
1l

1 log |3x%-4x+ 3| + c1 —Lcan_l[3x - 2]

6 375 V5
+ 2
I = 1log 13x%—4x+ 3| - 1_tan‘1[3x -2 ]+ o
6 3V5 V5
where ¢ = c1 -

C2
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04.

r X

J

NOTE :

r

J

x2—1 X

34 x+ 1dx

x2 -1

Numerator > Denominator .
Divide and rewrite as
Quotient + Remainder

Divisor

X
3

x3 - x
— +
2x + 1

+x+1

Back into the sum

X + 2x + 1 dx
x2—1

2

XS+ Iog|x2—1|+1_log
2

2

Xx -1
X+ 1

+ C

INDEFINITE INTEGRALS : BASED ON 6.4
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INDEFINITE INTEGRALS : BASED ON 6.4

REMEMBER THIS EXERCISE AS

J px + q dx LINEAR
J axZ+bx+c JQUADRATIC
Express Numerator = A d(denominator) + B
dx
A d(denominator) + B dx
= dx
Jax? + bx + ¢
A d (denominator) dx
= dx + B 1 dx
Jdax? + bx + ¢ Jax? + bx + ¢
= I1 + I2
Where
I1 = A d (denominator) dx
dx Using Jf’(x) dx = 2Jf(x) + ¢
Jax? + bx + ¢ Jf(x)
J
= A.2\ax2+bx+c + c1
I2 = 1 dx

B
\ax2+bx+c

REFER EX 4A
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01.
I= r 2x + 3 dx I = Jr 1 dx
J X2+4X+1 \X2+4X+1
= r 1 dx
WE NEED TO EXPRESS J >
2 +ax+a+1-4
NUMERATOR = A d DENOMIANTOR + B
dx
= Jf 1 dx
Jdix +2)2-3
2x+3 = A d (x*+4x+1)+8B
dx = Jf 1 dx
2x+3 = A(2x+4)+ B Jx + 2)2 32
2x +3 = 2Ax + 4A + B - log |x+lx2_-22| + o
On comparing ;
2A =2 4A +B = 3 = log|x +2 +J{(x+2)2 32|+ c2
A =1 4.1 + B= 3
4+ B=3 =Iogx+2+\x2+4x+1 + C2
B= -1
HENCE
FINALLY
2x +3= 1 (2x+4) - 1
I = 2 (X +4x+1
BACK IN THE SUM
- log| x + 2 +dx2+4x+1 [+c
I = , 1 (2x+4)- 1 dx
x2 + 4x + 1 where c = c1 - c2
I = Jf 2x + 4 dx -r 1 dx
Jx2 + 4x + 1 J\x2+4x+1
I = Ih - I
Now
I1 = r 2x+ 3 dx
‘\x2+4x+1
I1 = r f'(x) dx
Jf(x)
I1 = 2 Jf(x) + c1
It = 2dx2+4x+1 + ci
Now




J. K. SHAH CLASSES SYJC: 2018 - 19

02.
I= Ie 2x + 1 dx
J\x2+4x+3
WE NEED TO EXPRESS
NUMERATOR = A d DENOMIANTOR + B
dx
2x+1 = A d (x*+4x+1)+8B
dx
2x + 1 = A(2x+4)+ B
2x + 1 = 2Ax + 4A + B
On comparing ;
2A =2 4A + B = 1
A =1 4.1 + B= 1
4 + B= 1
B= -3
HENCE
2x + 1= 1 (2x + 4) - 3
BACK IN THE SUM
I = , 1(2x+4)- 3 dx
d X% +4x + 3
I = Jf 2x + 4 dx - 3r 1
Jx2 + 4x + 1 J\x2+4x+1
I = I1 - I
Now
I1 = r 2x+ 4 dx
‘\x2+4x+3
I1 = r f'(x) dx
Jf(x)
I1 = 2 Jf(x) + c1
I1 = 2dxX2+4x+3 + 1
Now

dx

INDEFINITE INTEGRALS : BASED ON 6.4

I = 3Jf 1 dx
X2 + 4x + 3
= 3r 1 dx
x2+ax+a+3-4
= 3Jf 1 dx
dix +2)2 -1
= 3Jf 1 dx
d(x +2)2 - 1?2
= 3log | x+{x2-a2| +
=3log |x + 2 +\(x+2)2—12+ c2
=3log |x + 2 +dx2+4x+3 |+
FINALLY

I

= 2 x> +4x+3
X +2 +J x2+4x + 3

- 3 log +cC

where c = c1 - c2
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03. Jf Jx+1 dx : Lo .
1 =1r X X
X + 2 ZJ\,TX)

= r[x+ix+1d
] JX X X Iy 2{fx0) +

1
X+2 x+1 5

= X+ 1 dx It = 2dx2+4x+3 + c1
R o
X“ + 3x + 2 Now

WE NEED TO EXPRESS

NUMERATOR = A d DENOMIANTOR + B

dx
:i[ 1 dx
27 (X +3x+ 9+2- 9
x+1 = A d (x>+3x+2)+8B > -
dx
x+1 = A(2x+3)+ B =1 1 dx
2 J[x+i]2+ 8-9
x+1 = 2Ax +3A + B 2 4
On comparing ; = 1 [ 1 dx
-5
2= 1 3A+B = 1 J["“Li]z - L
2 4
A =1 31 + B=1
2 2 = 1 [ 1 dx
27 I(x+3)2 - (1Y
3+ B=1 ) by
2
B= 1- 3
2 = 1 log x+\x2—a2 + C2
2
- -1
2
HENCE
=1 log |x+ 3 + J[x+_3]2—[i]2 )
2 2 2 2
x+1=i(2x+3)—1_
2 2
BACK IN THE SUM
= 1 log [x+3 +|x*+3x+2[+
I = 1(2x+3)-1  dx 2 2
2 2

-

J dx2+3x+2 FINALLY

d x2+3x+2

I =1Jf 2X + 3 dx - 1r 1 dx I =
2 [x% + 3x + 2 ZJ\x2+3x+2 [ +3x+2
—llog |x + 3 +yx“+3x+2 |+¢c
2 2
I = I - Iz

where c = c1 - c2

I1 = 1, 2x+ 3 dx

X%+ 3x + 2

N
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04. Jf 1-x dx
1+ x

= sin 'x + 1 1 - x? + c .... Using Jf f(x) dx = 24f(x) + c
\/f(X)

Compiled & Conducted @ JKSC





