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Evaluate the following integrals:

T
1./ dx
x?2 4+ 3x + 2

Solution:
Let

I:f ~__dx

®XE4+3x+2

As we can see that there is a term of x in numerator and derivative of x* is also
2x. So there is a chance that we can make substitution for x* + 3x + 2 andit can
be reduced to a fundamental integration.

A i(x2+3x+2) —2x+3

Slet, x=A(2x+3)+B
=x=2Ax+3A+8B

On comparing both sides
We have, 2A=1=A=1/2
3A+B=0=B=-3A=-3/2

Hence,

| 2(2x+3)—
| =" =x*+3x+2

1 2x+3 3 J" 1

=2 x®4+3x+2 2

X2 +3x+2

EJ- 2x+3 5 3 f 1
Let, Iy =2 x®+3x+2 and |2 =2 ¢ x2+3x+2

Now, | =1, — |7 ....equation 1
We will solve |1 and |, individually.
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1J~ 2x+3
As, li=2

x%+3x+2

letu=x"+3x+2=du=(2x+3)dx

1 rdu
S lireducestozs u

Hence,

1 rdu 1

=] —==loglu|+C
|1=2 u 2

On substituting value of u, we have:

zslﬁglxz +3x+2|+C

l1 .... Equation 2

3 1

| —dx . . . .
As, ;=2 f xz+3x+2  and we don't have any derivative of function present in
denominator. -~ we will use some special integrals to solve the problem.

As denominator doesn’t have any square root term. So one of the following
two integrals will use to solve the problem.

. 1 1 X—a . 1 1 4 (X
1) fmd}{=ﬁlﬂglx+a|+c 11) J-md}{=gtall (E)—'_C

Now we have to reduce |; such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in denominator.

3 1
fla=2 / dx

x% +3x+2

3 1

= dx

Sp=? ER () =)

Using: a + 2ab + b? = (a + b)*
We have:

R

(43 - )

I3
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J'_l = oo X2
I matches with 7 x2-a2 22 08| ra
a 1
3 1 (x+2)—
2 {2 og| 2 |tC }
o.c |2 ( ] (x 2} 2
3 2x+3-1 | ic
=[;=2 2x+3+1
3 2x+2 3 x+1
= log | = I +C = = log| ==
=|=2 2x+4 2 X+2

From equation 1:
I=h—1
Using equation 2 and equation 3:

Xx+1

Xx+2

+C

éloglx2+3x+ 2| — g log

T 1
2. / _rtl
24+ x4+ 3
Solution:

x+1
-

\:-+1c+3
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... equation 3

As we can see that there is a term of x in numerator and derivative of x? is also
2x. So there is a chance that we can make substitution for x> + x + 3 and it can

be reduced to a fundamental integration.

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

Slet,x=A(2x+1)+B
=xXx=2Ax+A+B

On comparing both sides
We have,
2A=1=>A=1/2
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A+B=0=B=-A=-1/2

Hence,
1 1
“(2x+1)—=
j‘z{ x+1) z
| = x2 +x43
1,0 2x+1 1 f 1
al=2" x2+x+3 2 ¢ x?+x+3
10 2x+1 1 1
= el = e
Let, l; =27 x®+x+2  andlz=2 7 x®+x+3

Now, | =1y — Iz .... Equation 1

We will solve |; and |; individually.

1J" 2x+1
A5|1=2

X% +x+3

letu=x*+x+3=du=(2x+1)dx
1

s lireducestoz” u

Hence,

1, du 1
|1=E :—Elﬂgllll‘l‘ C

On substituting the value of u, we have:

=§ log |x* +x+3|+C

l1 ....equation 2

1 1

) —dx . . . .
As, ;=2 f 2+x+2  and we don't have any derivative of function present in
denominator. .. we will use some special integrals to solve the problem.

As denominator doesn’t have any square root term. So one of the following
two integrals will help to solve the problem.

' J- ! d 11 |X_a|+C“ J- ! d 11: ‘1(X)+C
i X =—log|—— ii X=—tan |-
) X% —a? 2a gx—l—a ) X%+ a? a a

Now we have to reduce |; such that it matches with any of above two forms.
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We will make to create a complete square so that no individual term of x is

seen in denominator.

1
dx
o e

Using a +2ab +b?=(a + b)*

‘{2+‘{+3

B |

We have

—f dx

I, = ( )J’(%J

R S TR | (E)
|- matches with f x2+a2 dx = a tan a +C

1
1 1 _ X+-—
S Ejtall 1(T£f)+ C}
2

=, =v11 V11 ... equation 3

From equation 1 we have

l=11—1»
Using equation 2 and equation 3:

: log|x? +x+3| — — tan~! (2111) +C
2 Vi1 Jii

r— 3
3./ dx
xr2 4+ 2x — 4

Solution:

Let I —f 1:2+21{ 4
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As we can see that there is a term of x in numerator and derivative of x? is also
2x. So there is a chance that we can make substitution for x* + 2x —4 andit can

be reduced to a fundamental integration.

As, & (x +2x—4)=2x+2

Slet, x—3=A(2x+2)+B
=2>X—3=2Ax+2A+B

On comparing both sides we have, 2A=1= A=

JA+B=-3=B=-32A=—4

1
f—{Ex+2]—4
Hence, | =7 =x*+2x—4
1 2x+2
= dx— 4 dx
Sl=2Y w2424 fz +2x—4
lj" 2x+2 J"
Let, Iy =2 x2+2x—4 and l; = 11:3+21-.' 4-

Now, | =1, — 4l; ....equation 1

We will solve |; and |; individually.

I

Letu=x2+2x—4=>du=[2x+2}dx

:
As |1 =2

2x+2
®2 +2x—4

du

u
1

Loy reduces tu 3
du

u

Hence, I1:2 Gglul—l— ¢

On substituting value of u, we have:

=§ log|x®+2x — 4| +C

As, |z = I
denominator.

.. Equation 2

\c+2\:4‘

1/2

% and we don’t have any derivative of function presentin
s we will use some special integrals to solve the problem.
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As denominator doesn’t have any square root term. So one of the following

two integrals will solve the problem.
1

' J- ! d 11 |X_a|+f:" J- d lt ‘1(X)+C
i X =—Ilog|— ii X=—tan (-
) X2 — 32 2a gx—l—a ) X2+ a2 a a

Now we have to reduce |; such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in denominator.

1 1
Alp= / xZ+2 x—q-dx:- I3 =‘[ {x*+2(1) x+(1)*}-4-(1)?

dx

Using a’ + 2ab + b® = (a + b)*

We have:
1
——— dx
= J (x+1)2- (V5)
1 1 K—a
| matches with I aadx = log[ ] +C
1 x+1—/5
Sla =245 x+1+V/5 ... equation 3
From equation 1 we have
=1, —4l;
Using equation 2 and equation 3:
1 2 TR x+1—/5
=3 log|x= + 2x — 4| 41:2»"51(}3 x+1+-¢’5) +C
1 2 a2 x+1—/5
| =2 lﬂglx +2x—4 w‘rilﬂg x+1+45

20 — 3
4./ dx
x? 4+ 6x + 13

Solution:
j‘ 2x—3
Let | =7 x®+6x+13
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As we can see that there is a term of x in numerator and derivative of ¥ is also
2x. So there is a chance that we can make a substitution for x* + 6x + 13 and It

can be reduced to a fundamental integration.

N {x +6x+13)=2x+6

Slet, 2x—3=A(2x+6)+B
= 2X—3=2Ax+6A+B

On comparing both sides

We have, 2ZA=2=A=1
6A+B=-—3=B=-36A=-9

Ja{zwr:] g
Hence, | = x2+6\-.'-t—13
J" 2x+6 gj' 1
o = ‘(2+5‘(+13 x2 +6x+13
J" 2x+6 J"
Let, I, = wc2+5~c+13 and I = '{Z+61c+13

Now, | =1; —9I; .... Equation 1

We will solve I; and |7 individually.

2X+6

As, | = fwz+ﬁ~c+13
letu=x2+6x+13=du=(2x+6)dx
du

S 1y reduces to u

Hence, |1 j__ loglul-l— C

On substituting value of u, we have

l; = loglx* + 6x + 13| +C ....equation 2

As, |; = | *-.'2+6‘-.'+13 % and we don’t have any derivative of function present in
denominator. . we will use some special integrals to solve the problem.
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As denominator doesn’t have any square root term. So one of the following
two integrals will solve the problem.

. 1 1 X—a . 1 1 (X
i) J-Xz_azdx=ﬁlﬁg|m|+c ii) J-xz—kaﬂdngtan (5)4—(2

Now we have to reduce |z such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in denominator.

1
Hlp= I dx

X2 +6x+13

1
=1, = f [x2+2(2) x+(2)21+ 13 —(3)°

dx

Using a’ + 2ab +b? = (a + b)*

1
We have |; = J (x+3)2+ (2)2 dx

I S SR S (E)
|- matches with -[ xZ+a2 dx a tan a +C

S la =§tan‘1 (%3) +C ... equation 3
From equation 1

=13 —9l;

Using equation 2 and equation 3:

2 _ gl —1(xt3
|=1ﬂg|7‘1 + 6x + 13| 9 Stan (2)+C

2 — 2gan1 (X2
|=108|X + 6x + 13| ~tan (2)+C

r —1
5./ dx
3z —4x + 3

Solution:
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x—1

Let ! =f IxT—4x+3 dx
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As we can see that there is a term of x in numerator and derivative of x* is also
2x. So there is a chance that we can make substitution for 3x? —4x + 3 and | can

be reduced to a fundamental integration.

Mri(3x2—4x+3) = 6x — 4
Slet, x—1=A(6x—4)+B
=Xx—1=6Ax—4A+B

On comparing both sides

We have, 6A=1=A=1/6
—AA+B=—1=B=—1+4A=-2/6=—1/3

1

Li6x—4)
J”ﬁ—a

X
Hence, | =- 3x®—4x+3
1 6x—4 1 1
O et S e
s l=6Y InE_awxt3 3 3x®—ax+43

lj" ax—4 % lj‘ 1
Let, I; =6 3x2-4x+3 and |; =3 3x2—4x43

Now, | =1y — 7 ....equation 1

We will solve 13 and |; individually.

lf 6x—4
As, |l =67 23x?—4x+3

let u=3x*—4x+3 =du=(6x—4) dx

1 du
S lireducestoe © u

Hence,

1 rdu 1

=] —==loglu| + C
|1=5 1 )

On substituting value of u, we have:
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1 2 _
=6 log|3x” —4x +3| + C ....equation 2

1 1

- ———dx I , .
As, l;=2 I 3x2-4x+2  and we don't have any derivative of function present in
denominator. ..~ we will use some special integrals to solve the problem.

As denominator doesn’t have any square root term. So one of the following
two integrals will solve the problem.

. 1 1 X—a . 1 1 4 (X
i) J-x?—a?dx=ﬁmg|m|+c ii) J-x?—l—a?d}{:Etan (5)4—[2

Now we have to reduce |z such that it matches with any of above two forms.

We will make to create a complete square so that no individual term of x is
seen in the denominator

—f

(] I X __1{+ 1

{Dn taking 3 common from denominator}

2f = = dx

Sl (222G ]\c+()}+1 (2)

Using a’ + 2ab +b? = (a + b)*

1 1
— | ————= dx
gf _.._'?. z '-.."E z

...equation 3

From equation 1:
l=11—1;

Using equation 2 and equation 3:
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: V5 . _q(3x-2
_< log|3x* —4x + 3| — 3z-tan 1( = ) +C

v

I
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