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Evaluate the following integrals:
1
1. / ——dx
1l —cotx
Solution:

1
Let, | = I 1-cotx

To solve such integrals involving trigonometric terms in numerator and

J- asinx+bcos x+c

denominators. If | has the form - dsinx+ecos x+f

Then substitute numerator as

d
asinx+ bcosx+ c = AE (dsinx+ ecosx+f) + B(dsinx+ecosx+f) +C

Where A, B and C are constants

1 1 sinx
We have, | =~ 1709tx Il—smx fﬂinx—ccsx
= ot

As | matches with the form described above, so we will take the steps as
described.

. sinx= A% (sinx — cosx) + B(sinx — cosx) + C

_, sinx = A(cosx + sinx) + B(sinx — cosx) + C {"' imsx = —sinx}
_ sinx=sinx (B+A) +cosx(A—B) +C

Comparing both sides we have:

C=0

A—-B=0=A=B

B+tA=1=22A=1=A=%
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SA=B=%
Thus | can be expressed as:

j g {cosx+sin x]+§ (sinx—cosx)

dx

| = sinx—cosx

1 . -
= (cosx+sin x) = (sinx—cosx)
2 - 202000 0 0 - 2 - 2000 -
[ 2= dx + [ 2=
| = sin x—cosx sin x—cosx

J~ {cosx+sin x)

J~ (sinx—cosx) dx

Slet ]y =2 sinx—cosx andl; =2 sinx—cosx

=|=I|;+1;...equation 1
f {cosxtsin x) dx

l1 = sinx—cosx

Let, u=sin x—cos x = du = (cos x + sin x) dx

So, |; reduces to:

|1—5 : ——10g|u|+ Cy

ilﬂglsinx —cosx|+C,

Sly= .. Equation 2

(sinx— cusv:] dx =E dx
2

As, |; = 2 sinx—cosx

X
alh=2 " C2 . Equation 3

From equation 1, 2 and 3 we have:
| _iluglsinx —cosx|+C, + §+ C,

ol =$loglsinx— cosx| + g +C

1
2. /—dm
1l —tanx

Solution:
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1
Let, | = f 1-tanx dx

To solve such integrals involving trigonometric terms in numerator and
J~ asinx+bcos x+c d

dsin x+ecos x+f

denominators. If | has the form
Then substitute numerator as

d
asinx+ bcosx+c= AE (dsinx+ ecosx+f) + B(dsinx+ecosx+f) +C

Where A, B and C are constants

dx=j1—:mdx=fﬂdx

1-tanx COSX—Sinx
We haue, | = COSX

As | matches with the form described above, so we will take the steps as
described.

. COSX = Ai(msx —sinx) + B(cosx — sinx) + C

_, c0sX = A(—sinx — cosx) + B(cosx — sinx) + C {"' imsx = —sinx}
_cosx=—sinx (B+A) +cosx(B—A) +C

Comparing both sides we have:

C=0

B-A=1=A=B-1

B+A=0=2B-1-0=B=%
LA=B-1=-%

Thus | can be expressed as:

_é{— Sinx - CoSX) +%[:CDSX - sinx)

I=] dx

[rosw - sinx)

f % (cosx+sin x:]+§ {(cosx—sinx)

| = (cosx—sinx)

b % 1 .
J- = (cosx+sin x) — (cosx—sin x)
g J’z—

{cosx—sinx) {cosx—sinx)

https://byjus.com

-


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S

The Learning App

O
L[ Comenn

Sletlp =2

(cosx+sin x)

(cosx— sm\c] and |; =

=|=I|;+1;...equation 1

|

=2

{cosxtsin x)

l1 {cosx—sinx)

Let, u=cos x—sin X = du =- (cos x + sin x) dx

So, | reduces to:

du

—%lﬁglul +C;

—ilnglcnsx —sinx|+ C,

Soly= .. Equation 2
{cosx—sin x) _1
}E’LS, 5 f {cust—sm'{ o f dx
X
i _TC Equation 3

From equation 1, 2 and 3 we have:

| =—$10glmsx— sinx|+ C, + g-l— C,

ol :—%lﬂglmsx— sinx| + g-l— C

s. |

Solution:
f 3+2cosx+4sin x

3+2cosx + 4dsinx
2sinx +cosx + 3

dx

2 sinx+cosx+3

Let, | =

(cosx—sin 3
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)

(cosx—sinx)

To solve such integrals involving trigonometric terms in numerator and

/

asinx+bcos x+c

dx

denominators. If | has the form

Then substitute numerator as

dsin x+ecos x+f
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d
asinx+ bcosx+c= AE (dsinx+ ecosx+f) + B(dsinx+ecosx+f) +C

Where A, B and C are constants

3+2cosx+4dsin x

We hEUE', |= f 2 sinx+cosx+3

As | matches with the form described above, so we will take the steps as
described.

.3+2cosx+ 4sinx = Ai{ﬁsinx—% cosXx+3) +B(2sinx+ cosx+3) +C
3 +2cosx+ 4sinx= A(2cosx — sinx) + B(2sinx + cosx+ 3) + C

d :
{'-' g COSX = sinx }

3 +2cosx+ 4sinx = sinx (2B— A) + cosx (B+ 2A) + 3B+ C

Comparing both sides we have:

3B+C=3
B+2A=2
2B-A=4

On solving for A, B and C we have:
A=0,B=2andC=-3

Thus | can be expressed as:
f 2(2sinx+cosx+3)-3

| = 2sin x+cosx+3

2(Zsinx+cosx+3) -3
J o o
| = 2 sin x+cosx+3

2sinx+cosx+3

2s5in x+cosx+3) J~ 1

Sletly = 2 sin Xx+cosx+3 and > = 2sin x+cosx+3

=|=Il1+1;...equation 1
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J- (25in x+cosx+3)

l1 = 2s5in x+cosx+3

So, |; reduces to:

,=2Jdx =2x+Cy _ Equation 2

1
_3J”_—
AS, |2 = 2sIin X+cosx+3

J- 1

asinx+bcos x+c

To solve the integrals of the form
To apply substitution method we take following procedure.

We substitute:

X X
2tanz 1 — tan? 5
sinx = <z and cosx= ——
1+tan?= 1+ tanZs
2 2
1
L] _3 f -
e = SN X+ CO8XK
l2 2 + +3
1
—3 I 2( zta% )+ E(L—tanﬁ)_'_ 2 dx
oX =
== 1+tan®; 1+tan®
I 1+tanzz—2{ d
- Xt X OX
=, = aﬂ.atzmz + 1-tan S+ 3(1+tan z]
2!{
secT—
—3 X < X dX
=1, = ‘I E{Etan5+2+1tan25]
X 1 X
tan- dt= -sec?= dx
Let, t = 2= 2 2

_3J” 1

- (2t+2+t%)

As, the denominator is polynomial without any square root term. So one of the
special integral will be used to solve I..

J" 1
l, = (2t+2+t%)
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1
= |y = —3 f (2 +2(1t+10+1 dt
1
Sl = -3J (t+1)2+1 dt {wa%+2ab+b?=(a+h)?

As, 1 matches with the special integral form

1 1 1 X
dx =—tan " "—-+C
X%+ a2 a a

,=—3tan"}(t+ 1)
Putting value of t we have:

_—3 tan—?! (tang + 1)

K + C;3 ......equation 3

From equation 1, 2 and 3:

_2x+C; —3tan™! (tang + 1)

| + G

- 3tan! (tang + 1)

1
4., / dx
p+ gtanx

Solution:

J~ 1

LE‘t, | =" p+qtanx

+C
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To solve such integrals involving trigonometric terms in numerator and

_[ asinx+bcos x+c

denominators. If | has the form © dsin x+ecos x+f

Then substitute numerator as

d
asinx+bcosx+c=A— (dsinx+ecosx+f) +B(dsinx+ecosx+f)+C

dx

Where A, B and C are constants
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f 1 dX= f—lsnﬁdx=f COSX

+qtanx s cos x+qsin x
We have, | = i *osx P b

As | matches with the form described above, so we will take the steps as
described.

, COSX = Ai(pcosx + qsinx) + B(pcosx + qsinx) + C
— cosx = A(—psinx + qcosx) + B(pcosx + gsinx) + C{ e = cosx = —sinx }
— cosx = sinx (Bq— Ap) + cosx (Bp + Aq) + C

Comparing both sides we have:

C=0
Bp+Ag=1
Bgq-Ap=0

On solving above equations, we have:

q p
A=pP*+a*B=pP*+a°3and C=0

Thus | can be expressed as:

fp +q"

(—psin v<+qcosw<)+L (p cosx+qsin x)

(p cosx+qsin x)

; -
(—psinx+qcosx) — . (pcosx+qsinx)
24+q2
f e , dx + [Bp29 dx
(p cosx+qsin x) (p cosx+qsin x)
f (—psinx+qcosx) i f (p cosx+qsinx)
Sletly = p2 +q (pcosx+qsinx) and p- +q (pcosx+qgsinx)

=1=I;+I;....equation 1

q f (—psinx+qcosx)
l4 = p?+q?Y (pcosx+qgsinx)

Let, u=p cos x+ qsin x = du = (-p sin x + q cos x) dx

So, |; reduces to:
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q du 9
— = oojlu| +C
l,=p?+g® ~ u  pZ+g? glul + ¢,

q
I..l- Il = Pz+q.2

log|(pcosx + gsinx)| + C, _
..... EQUAation 2

P (pcosx+qgsinx) p
_ pZigl ; X z zfdx
As, |; =p*+q (pcosx+qsinx) ps+q

px
L 2 1
5y =pP+a? ..... EQuation 3

From equation 1, 2 and 3 we have:

% _log|(pcosx + gsinx)| + C, + ——+C,

| = p*+q° p*+q?
| . px
Cle p2+q210gl{p cosx + gsinx)| + F‘Z+Clz+ C

HScosx+ 6
5./ dr
2cosx+sinx + 3

Solution:

Scosx+6

Let, | = f 2 cosx-+sin x+3

To solve such integrals involving trigonometric terms in numerator and
f asinx+bcos x+c

denominators. If | has the form - dsin x+ecos x+f

Then substitute numerator as

d
asinx+ bcosx+c= AE (dsinx+ ecosx+f) + B(dsinx+ecosx+f) +C

Where A, B and C are constants

j 3cosx+6
We have, | = 2cosx+sinx+3

As | matches with the form described above, so we will take the steps as
described.

LBChex Fh= Ai (2cosx +sinx + 3) + B(2cosx +sinx+3) +C
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_bcosx+6 =A(—2sinx+ cosx) + B(2cosx +sinx+3) +C

2 cosx = sinx }
" dx o

_,bcosx+6=sinx(B—2A) +cosx(2B+A) +3B+C

Comparing both sides we have:

3B+C=6
2B+A=5
B-2A=0

On solving for A, B and C we have:
A=1,B=2andC=0

Thus | can be expressed as:

j (—2sin x+cosx)+2(2 cosx+sinx+3) dx

2 cosx+sin x+3

(Zcosx+sinx+3)

|=f (—2s5in x+cosx) dx + J-E

2cosx+sinx+3 2Zcosx+sinx+3

I (—2 sin x+cosx) j 2{Zcosx+sinx+3)

S let |y = 2cosx+sinx+3 and Il = 2 cosx+sin x+3

==l +1;...equation 1

f (—2sin x+cosx)

14 2 cosx+sinx+3

let, 2 cos X +sinXx+3=u
= (-2sin X + cos x) dx =du

So, |; reduces to:
IE = log|u| + C,
|1 = u

ol _log|2cosx+sinx+3|+C; Equation 2

2(2cosxtsinx+3)

As, |z = 2 cosx+sin x+3
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:,|2=2fdx=2x+cg ..... Equation 3

From equation 1, 2 and 3 we have:

|=log|2cosx+sinx+3|+C; ; 2x+C,

n1=log|2cosx+sinx+3|+2x+C
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