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EXERCISE 19.18

Evaluate the following integrals:
1. / ﬁ dx

Solution:

The given equation can be written as

A E—
Vxitat ) V(x2)? + (a2)?

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

X 1 dt 1 1
[t ® = Iy =2 [eram &

Hence, ViZ + (a2)? 2 V2 + (a2)?

1

—————dx = loglx + V(x%* + a?)|+ ¢
Since, | V@ 7o glx +V( )|

S P 5 Ay
Hence, 2 fv’t=+(a=)2 dt = > log|t + yt* + (a?) I+ ¢

Putt =x2

:% logl x? + /(x2)? + (a2)?|+ ¢

%10g|x2+ VX* + a%| +

2 / sec? d
. — dx
Jo4+ tan®x

Solution:
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lettanx =t

Then dt = sec®x dx

sec?x

Therefore, ™ V4+tan®x

3
s e
Since, J Vi +2%)

Hence, ” V22 +t2
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dX=f dt

V22 + ¢2

loglx + V(x® + a?)|+ ¢

[==_ = loglt + V©Z + 22| + ¢

= log[tanx + Vtan?x + 4| + ¢

E-ﬁ:
3. —_—dx
/ 3 16 — e2x

Solution:
et =t

Then we have, & dx = dt

Substituting these values,

E!{

Therefore, ™ v16—e¥

1

Since we have, ~ va*—x*

dx

ZIL

.|~I-r42_t2

dx = sin™?! G) + C

dt e
| == = sin 1(;4—) + c
Hence, = v4*-t*

COs L

. dx
v a4+ sin2 T

Solution:
Letsinx=t

4
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Then dt = cosxdx

Mow substituting these values we get

COSX " J~ dt
Hence, = v4+sin®x V22 +12

1
Since we have fmdx = log|x +V(x* + a?)] + c

dt %5
Therefore S e = log| t + V& + 22| + c

_log|t + vt + 22| + c = log|sinx + Vsin?x + 4] + ¢

sinax

| Vadcosixr — 1

5 dx

Solution:
Let

2cosx =t

Then dt = —2sinx dx

; dt
sinkdx = ——
Or, 2

Then substituting these values we get,

SINX
dx dt

Therefore, V4 cos’x—-1 _ /- 24/(t2-12)

f@d}{ = loglx +V(x?—a?)] + ¢

Since,

= = —sloglt+ V1| +c

Therefore,” 2V(&-12)
On integrating we get

= —Ellcrg ‘Emsx + V4 CDSZX—ll + c
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H H
6. ———dxr
/ Va4 — xd
Solution:
letx?=t
2x dx = dt or x dx = dt/2

Now substituting these values in the given equation we get

I . T
Hence,f s fz(v' 22-¢2)

1

o X
: = ,dX=sml(—)+c
Since we have, ~ Va?-x* a

A et ()
So fz(v'zz—tz) GO g e
’

Put t = x?

: I t ! 3
~sin 1(5) + ¢ = Ssin 1(1) + C

1
7. dx
/ x\/4 — 9(log )2

Solution:
let3logx=t

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

or 1/xdx = dt/3

1 oo [l
Hence, *V4-9(logx)* 32212

1
Since we have, ~ va®—x*

dx = sin™?! G) + C
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d .

: =£51111(£)+|:
Hence, Eu'iz—tz 3 2
Putt=3logx

1 i, _ 3logx
=551111()+|:=551111(Tg)+c

sin 8x

dx
v 9+ sin® 4

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 e = _J'
9 + sin®4x 4) 32 + 2

1

i ———dx = log|x + V(x* + a%)| + ¢
Since we have, ” V& +2?) g ( )

 + 32
—4

= ;1 log[sin®4x + V9 + sin*4x + ¢

cos 2x
9. / — dx
V' sin® 2z + 8

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

Cos 2x dx = dt/2
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- COS2X
J z dX 1 2 2
Jsin?2x+8  _3 JayV(e? + (2v2)

1
Since we have Imdx = log|x + V(x* + a?)| + ¢

1 1
= = J-dtf\?r(tﬂ ¥ (2v2) = Elﬂglt +12 + 8| +c
= Eloglt T2 8| e = glﬁglsinzx + /sin?2x + 8| +0E
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