RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.22

Evaluate the following integrals:

1
1./ — —dx
J 4cos?x +9sin“x

Solution:
1

: =
Given f 4cosix+9s5inx

Dividing the numerator and denominator of the given integrand by cos’x, we
get

I J’ 1 q J’ sec<x q
e e X=| —dx
4c052x +9s5in?x 4+9tan?x

Putting tan x = t and sec’x dx = dt, we get

I J’ dt 1J- dt
= — —
44+9t2 9) %442
o

1
We know that I aZ+x2

dx = ~tan~! (l) +c
A =

1 [t
= — f +t2 - ?tan 7 +c
3 3

.
ZEtHIl (E)'FC
= Etan‘1 (Btanx) +c

6 2
--I=J- = dx=ltan‘1 (3ta11X)+c

4cos?x +9sin?x 6 2

1
2. / —3 dx
J 4sin“ax + 5cos? ¢

Solution:
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1
. [ = dx
Given f 4s5in® x+5cos®x

Dividing the numerator and denominator of the given integrand by cos®x, we

get

: J‘ 1 i J‘ sec’x i
=] = ¥=| ———dx
4sin?x + 5cos2x 4tan?x+5

Putting tan x = t and sec®x dx = dt, we get

dt 1 dt
=‘;-I= - — —
42+5 4) 24 ()
4

1
We know thatj a4y

dx = Ztan~! (E) +C
A A

2
3. /—_dm
J 24+ sin2x

Solution:
2

. I = X
Given j 24sin2x

We know that sin 2x =2 5in X cos X

2 2
- J-2+ sinEde=J-2+Esinx cﬁsxdx
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1
=J- , dx
1+sinxcosx

Dividing the numerator and denominator by cos” x,

1 sec’x
= , dx = dx
1+ sinxcosx secZx +tanx

Replacing sec’ x in denominator by 1 + tan® x,

sec’x sec?x
= 5 X = 5 X
sec2x + tanx 1+tanZx +tanx

Putting tan x = t so that sec’ x dx = df,

J’ sec?x i J’ dt
= ¥=| ——
tan?x+tanx+1 t24+t+1

") (c+2) + ()

1

Femis W e
We know that f aZ+x2dX - ata“ (a) Tc

dt I [tT3
=;-J- — ﬁz:ﬁta“ —= |+
(Ha) +(?) E) E)
2 2+
= —tan ( )+c
v3 \."E
1 J’ 2 .2 _1(2t+1)+
T ) 24 sin2x X_\E o V3 ¢
:éta:u 1(2ta]1£+1)+c
V3 V3

cos T
4, dx
J cos3x

Solution:
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COSX
) I =
Given ’[CGSE}:
J’ cnsx J’ COSX q
= X
COS 3}{ 4co0s53x — 3cosx

= | ——dx
J-4n:05 2x—3

Dividing numerator and denominator by cos?x,

J‘ 1 i J‘ sec’x i
= — ¥ = —— QX
4cos¢x—3 4 —3secix

Replacing sec®x by 1 + tan®x in denominator,

J’ sec’x J’ sec’x
= dx =
4 — 3sectx 4—3—3tan?x

J‘ sec?x o
] 1—3tan2x

Putting tan x = t and sec?x dx = dt, we get

f dt 1[ Lo
S 1-3t2 3)i_¢2
3

1 1 a+x
We know that-raz 12 dx = Zlﬂg T
1 j—§+t
— dt ==X lo +c
I 820
V3 V3
|1+\/’_t
zr o e
1 1+v’_tanx
+C
2\/_ 1—\, tanx

+C

j COSX 1 ; ’1+v’§tanx
= ¥ = 0
cos 3x 243 & 1 —+/3tanx
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