RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.24

Evaluate the following integrals:
1
1. / dx
J/ 1 —cotx

Solution:

1
Let, | =f 1-cotx

To solve such integrals involving trigonometric terms in numerator and
asin x+bcos x+c
dx

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

Then substitute numerator as

d
asinx + bcosx+ L‘=Aa (dsinx+ecosx+f) + B(dsinx+ecosx+f) +C
Where A, B and C are constants
1 1 sinx
1—.::l:|’l.‘*r-|':'::1:{i - f e dx = 'rsinx-—nnsx dx

We have, | = ' sinx

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

: s .
, Sinx = Aa{smx — cosXx) + B(sinx — cosx) + C

i " L] 5 v d — 1
_, Sinx = A(cosx +sinx) + B(sinx — cosx) + C 0 5. C0SX = —sinx}
— Sinx=sinx(B+A) +cosx(A—B) +C

Comparing both sides we have:
C=0

A—-B=0=A=B
B+A=1=2A=1=A=%
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CA=B=7A

Thus | can be expressed as:

dx

1
IE (cosx+sin E:H—; (sinx—cosx)

| = SinX—COSX

o) J.i(?:in:-:—cnsxjdx

| = sin X=cosx sin x=cosx

L
- (cosx+£in x)
J":

if (COSX+Sin x}dx EJ- {slnx—cns:-:}tb{

S letly=2" sinx—cosx andl; =2 sinx—cosx

==+ ...equation 1

Ej‘ {cusx+sm.ﬂdx

|1 — . sinx—cosx

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

So, Iy reduces to:

1l du 1
’ y J.T =;lﬂ'g|“| + Cl

| =
_;logisinx —cosx| + G, .... Equation 2

1 r (sinx-cosx) r 1
flomacestlyy _ 2 [ ax

Asi |2 = 2 SINX—CosX

l-l' I1

4
- Equation 3

From equation 1, 2 and 3 we have;
- —;-lc:-glsinx —cosx| +Cy + S +C;

;luglsin:{ —cosx| + E +C

. | —
" _—

1
2. f da
1l —tanx

Solution:
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1
LEtl, | = J 1-tanx

dx

To solve such integrals involving trigonometric terms in numerator and

J'- asinx+bcos x4

denominators. If | has the form

Then substitute numerator as

dsin x+ecos x+1

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

dx

Where A, B and C are constants

f——dx = [ —g dx

1-tanx 1
We have, | = cosx

COEX

dx

COSX—SINX

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

described.

. coSX= Ai(cnsx — 8inx) + B(cosx — sinx) + C

g .
= C0sX = A(—sinx —€osx) + B(cosx — sinx)+Cy 5 COSX = —SsinX }

_, 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=)%
cA=B-1=-7%

Thus | can be expressed as:

ik : 1 .
_E[_ Sinx - cosx) + E[cmﬁx ~ 5 x )

=] N

{cosx - sinx)

1 : 1 :
J- “ (cosx+sin :-:}H—E (cosx—5inx)

dx

| = (cosx—sinx)

_—I: (cosx—sin x)

f ?i_ (cosx+sin x)

dx + | dx

(cosx—sin x) (cosx—sinx)
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,f (cosx+sin xjd J- (cosx—5sin x) e

S Let |y =27 (cosx—sinx) and 1> =2

==y +l;...equation 1

—f [ccsx+smx]d

Ii (cos x—sinx)

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

So, |, reduces to:

- f— = --lnglu] +C,
1 .
= —Elnglrzusx —sinx|+ C; _ Eniition
1 (cosx—sin x) E
As, |, = (cosx—sinx) dx = lf dx
NPy + CE .. Equation 3

From eguation 1, 2 and 3 we have:

1 .
_ —;logjcosx —sinx| + C; + !—;+ .

1
.| =~ loglcosx —sinx| + ’—;+ g

dx

3 /‘3-|—2cus:c-l—45i1115
i 2sinx +cosx + 3

Solution:

_[ 3+2cosx+4sinx d

X
Let, | = 2Zsinx+cosx+3

(cosx—sinx)

To solve such integrals involving trigonometric terms in numerator and

denominators. If | has the form

Then substitute numerator as

J- asin x+bcos x+c

dsin x+ecos x+f
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d
asinx + bcos E+E=A£(ﬂ5in}i+ ecosx+f) +B(dsinx+ecosx+f) +C

Where A, B and C are constants

J' 3+2cos x+4851n X
We hEIUE, | = 2 sinx+cosx+3

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

3+ 2cosx+4sinx = Ai[Zsinx-!—msx-f- 3) +B(Zsinx+ cosx+3)+C
3 +2cosx+4sinx= A(2cosx—sinx) + B(2sinx +cosx+ 3)+C

d .
{': 1L COSX = — sinx }

—3+2cosx+ 4sinx=sinx (2ZB—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:

2(2sinx+cosx+3)—-3
| = 25in x+cosx+3

. J- E(Esmx+cn5}-{+3}d}{ + f —3 i

Z 5in X+C0s X+3 25N X+COSX+3

25in x+cosx+3)
dx

{ 1
o Let |1 = Z‘r 2 5in x+cosx+3 and ]2 - _3"’ dx

2 5in x+cosx+3

=\|1=I11+;...equation 1
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) 9 f (25in x+cosx+3)

i = 25in x+cosx+3

S0, |1 reduces to:

hi = Zfdx = 2Xx+Cy Equation 2

1

= dx
As, | = J' 2sin x+cosx+3

To solve the integrals of the form f asin x+bcos x+c

To apply substitution method we take following procedure.

We substitute:
X X
2 tani 1 — tan
Sinx = s and cosxX = T
1+tan?s 1+ tan? =
2 2
3] 1
Slp = Zsin x+cosx+3
i
-3 [ : >—dx
E( . 3!) + 3(411—1:3115) + 3
= |, = 1+tan?; 1+ran®
Sf 1+tan’§
oy 4tan§ ¥ 1—tan=§ +3(1 +tanﬁ§
sec?e
= 4
- '[E{Zt:u; +2+1tan’s ) dx
X S
let t =1:.E1nE - dt = S sec” s dx
. | f 1
Ly PR (2t+2+t%)

As, the denominator is polynomial without any square root term. So one of the

special integral will be used to solve ..

1
I; = -3 f (2t+2+t7%)
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1
=% |p = -3 f (t*+2(1)k+1)+1 X

1
Sl = 3J (t+1)2+1 - [« a%+2ab + b* = (a + b)?}

As, I, matches with the special integral form

1 1 X
ax=—tan*—+C
xZ + a“ a a

= —3tan *(t+ 1)

Putting value of t we have:

- e ai
o P dtan (ta“: * l] + (3 ......equation 3

From equation 1,2 and 3:

_2x+C, —3tan™* (tan® + 1)

| + C;

" X — 3 tan - (tanz + 1) i

1
4. / da
J ptqtanx

Solution:

[ ——dx
Lipt: = plylans

To solve such integrals involving trigonometric terms in numerator and
j asin x+bcos x+c

dsin xtecos x+f

denominators. If | has the form

Then substitute numerator as

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

Where A, B and C are constants
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J‘ 1 dx= J-'—}ﬁﬁdx= J‘ COSX dx

p+qtanx PHa o pcos x+qsin x

We have, | =

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

, COSX = A:—x(pcusx +qsinx) + B(pcosx + qsinx) + C

d
_, Cosx = A(—psinx + qcosx) + B(pcosx + qsinx) + C {"' 2. C0sX = —sinx}
— cosx = sinx (Bq— Ap) + cosx(Bp +Aq) + C

Comparing both sides we have:
€C=0
Bp+Agq=1

Bg-Ap=0
On solving above equations, we have:

q P
A=P 9" B = F’t+13m'ldc=ﬂ

Thus | can be expressed as:

J- J—E-.q, Q= [—Mmﬁﬁ% (p cosx+qsin x) e
| =

(pcosx+qsinx)

F?-? (—psin x+qcosx) o F_;_qu (pcosx+qsinx)

| = (pcosx+qsin x) (p cosx+qsin x)
q {-—psin::q-qcnsx}dx . p J-[p:nsx+qsinx)dx
% Letly =p*+q®” (pcosx+qsinx)  and > p*+q®" (pcosx+qsinx)

== +1;....equation 1

q (—psin x+qcosx)

|, = p*+q*° (pcosx+qsinx)
let, u=pcosx+qgsinx=du=(-psinx+qcosx) dx

So, |1 reduces to:
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1y _ 8 e +C
;=p?+q® " u  p+q? :
1]
——log|(pcosx + gsinx)|+ C *
o |y =P*4q° SILP d ' ... Equation 2
P f{p:nsx+qsinx} . p J'dR
As, |3 = p+g%Y (pcosx+qgsinx) p? +q°
=i, |
S lp=PHa° ..... £quation 3
From equation 1, 2 and 3 we have:
q ; pX
_ P2+qzlng|[p cosx + qsinx)|+ C, + e C,
q : px
5 Pz+qzl”gl(pmsx + qsinx)| + AT C

pcosx+ 0O
.5*/ dax

2cosx +sinx+ 3

Solution:

I- SCoBX+6
Let, | = Zcosx+sin x+3

To solve such integrals involving trigonometric terms in numerator and

j- asinx+bcos x+c

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

Scosxt+b6

dx
We have, | = J 2 cOSX+5in x+3

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

. hreosx 46— Ai(zcnsx +sinx + 3) + B(2cosx +sinx+3) +C
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_,5c0sX+6 =A(—2sinx+ cosx) + B(2cosx +sinx+3) +C

+ Lcosx = —sinx}
" dx -

~5cosx+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(2cosx+sinx+3) dx

2cosx+sin x+3

J- (—25in X4 CcOSX) e 1t J- 2(2cosx+sin x+3)

7 cOSx-+5 x+3

j- (—2 sin x+cosx)
& Let |p =7 2cosx+sinx+3 and |; =

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

J- (=2 sin x+cosx)

l4 2 cosx+sinx+3

let,2cosx+sinx+3=u

= (-2sin x + cos x) dx =du

So, |1 reduces to:
(2 = log|u| + 2
51 = H

“y _log|2cosx +sinx+ 3| +C,

f 2(2 cosx+sinx+3) iz
As, |z = 2 cosx+sin x+3

Zcos x+sinx+3

2(2Zcosx+sinx43)

Zcosx+sinx+3

..... LQUation 2
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== zfdx =2X+C; __ Equation 3
From equation 1, 2 and 3 we have:

| =log|2cosx +sinx + 3| +C; 4 2x+C;

~1=log|2cosx +sinx+3|+2x+C

class24




