RD Sharma Solutions for Class 12 Maths Chapter 19
Indefinite Integrals

EXERCISE 19.18

Evaluate the following integrals:
1. / ﬁ dx

Solution:

The given equation can be written as

| == | o ram
x*+a* V(x2)2 + (a2)?

Let X2 =t, so 2x dx = dt
Or, xdx = dt/2

i 1 dt 1 1
Hence, J.‘f(xz)=+(a2)3ch': =1 Ve +@)22 2 / iz a2 dt

1

Bl 2 2
sinll, v’.:xz+a2)dx log|x + V(x*> + a%)|+ ¢

1 1 1
Hence EIW dt = Jlog|t + Jt* + @)1+ ¢

Putt=x>

=§ loglx® + /(x2)? + (a2)2l+ c

éloglx2 + Vx4 + atl + ¢

Sec2 xTr
2. / —— dx
J Va4 tan’z

Solution:
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lettanx =t

Then dt = sec’x dx

sec®x - f dt
Therefore, ~ V4+tan®x V22 + 2

1
Since, ” V(x* +2%)

[ = logit + V& + 22| + ¢

V22 + 2

dx = loglx + V(x® + a?)|+ ¢

Hence,

= log[tanx + Vtan?x + 4| + ¢

Eﬂ:
3. ——=dx
/ v 16 — 2T

Solution:
let € =t

Then we have, & dx = dt

Substituting these values,

] ER [
Therefore, © y/16-e* Va2

1 . _1(x
: , dx = sin 1(—) +c
Since we have, * va®—x* a

dt -
[ —— = sin l(q—) +c
Hence, = v4*-t*

4 / COs T d
. x
. \;4+sin§m

Solution:
Letsinx =t
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Then dt = cosxdx

Now substituting these values we get

COEX jv dt
Hence, = v4+sin®x V22 + 2

1
Since we have, © V(x* +a%]

J—=_ —logt+ V& + 22| + ¢

V22 412

dx = loglx +V(x? + a?)] + ¢

Therefore,

_log|t + Vi + 22| + ¢ = log| sinx + +/sin?x + 4] + ¢

sina

") VAcosZz —1

5 dx

Solution:
Let

2cosx =t
Then dt = —2sinxdx

; dt
sinkdx = ——
Or, 2

Then substituting these values we get,

SINX
dx o

Therefore, ¥ 4cos"x—-1 _ J= 2v(t2-12)

1
Since fmdx = log[x +V(x2—a?)] + c

dt 1
Therefnre,j_m =i leg t+ V1] +c

On integrating we get

e
= —Ellﬂg |2c05:{ + /4 cos?x — | +5E
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o i
6. | ————=dx
/ v4 — xt
Solution:
letx’=t
2x dx =dt or x dx = dt/2

Now substituting these values in the given equation we get

X - J‘ dt
Hence, '+ 2(V22-#2)

1

. g X
. = ,dX=sml(—)+c
Since we have, = va*—x* a

Putt=x*

E i
—sm1 )-!—c-———sm 1(1)+c
2 2

1
. [ 7 dx
J x\/4—=9(logx)?

Solution:
let3logx=t

We have d(logx) = 1/x
Hence d(3logx) = dt = 3/xdx
or 1/xdx = dt/3

1 1 dt
—dx = [-—
Hence, %,/ 4—9(logx) 3,/22¢2

T X
: ——dx = 51111(—)+.:
Since we have, ~ va*-x a
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1 dt 1 ., _ t
|>== = ;sin 1(—) +c
Hence, * 3v2°-t 3 z

Putt=3logx

1 ., _ t 1 . _ 3logx
=—51111(—)+c=—51111( g)4—1:
3 2 3 2

sin 8o

H. dr
V9 4+ sin® 42

Solution:

dt = 2sin 4x cos 4x x 4 dx
We know sin 2x = 2 sin 2x cos 2x
Therefore, dt = 4 sin 8x dx
Or, sin 8x dx = dt/4
sin8x q 1 J‘ dt
_ X = — .
9 + sin#4x 4) {32 + t2
S
Since we have, ” V& +a%)

[—— =logit + V& + 32|+ ¢

\‘||32+ t2

= ;1 log[sin®4x + V9 + sin*4x + ¢

dx = log|x + V(x®> + a?)| + ¢

cos 2x
9. [ —_—— dx
J \/sin“2x + 8

Solution:
Let t =sin2x
dt = 2 cos 2x dx

Cos 2x dx = dt/2
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s COos2X
.' . dx 1 42 )2
Ysin®2x+8  _; [at/V(E® + (2v2)

1

R R o — 2 2
Since we have, ‘v'r{xz+azjdx logjx + V(x2 + a?)| + ¢

1 1
=5 J-dt,a’wf(t? ¥ 2) = Elﬂglt +4t2 + 8| +¢

R . Immaa s
= ilnglt 2 8| e = glﬁglsmzx + ysin®2x + 8| + ¢
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