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xdx 1 ¢dt
Therefore, Iﬁ = _Ej.ﬁ = —\,;:—\ll—xz

s -1
Hence, I)i/jlil_xjcdx (sinlx)(—\ll—)cz)—j\/l_l_x2 (—\ll—xz)dx
= 1= sin x4 x4C = x—Afi- % sin"'x+C

Alternatively, this integral can also be worked out by making substitution sin'x =0 and
then integrating by parts.

Example 21 Find Iex sin x dx

Solution Take e as the first function and sin x as second function. Then, integrating
by parts, we have

Izjex sin xdx=e"(—cos x)+_|.e"cosxdx

=—e*cos x + I, (say) .. (1)
Taking e*and cos x as the first and second functions, respectively, in I, we get

I, = e* sin x—Ie"sin xdx

Substituting the value of I in (1), we get
I=-¢"cosx+esinx—1 or 2l =¢* (sin x — cos x)

X

Hence, I= Ie" sinxdxz%(sin x—cosx)+C

Alternatively, above integral can also be determined by taking sin x as the first function
and e*the second function.

7.6.1 Integral of the type Iex [ f(x)+ f (x)]dx
We have = [e" [f)+ f/@)ldx = [erfe dx+[e' /o) dx
= Il+Iexf'(x)dx,wherellzjexf(x)dx . (D)
Taking f(x) and e* as the first function and second function, respectively, in | | and

integrating it by parts, we have I, = f (x) e*— J. f(x) e'dx+C
Substituting I in (1), we get

1= ' f()-[f(0)e'de+[e' fx)di+C = e fx)+C
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Thus, [e"Lf @)+ fOldr = ¢* f(x)+C

+1
) ds ()j—(’“ Le i

Example 22 Find (i) Iex(tan_ 1x+

Solution

1
(i) We have I=[e*(tan”'x+—=)dx
1+ x

1
1+ x°
Thus, the given integrand is of the form e* [ f (x) +f'(x)].

Consider f(x) = tan"'x, then f’(x) =

Therefore, 1= J.ex (tan~'x+ =) dx = e tan'x + C

1+ x

(ii) We have 1= J-(x +1)e" _J 1+1+1) de

(x +1)? (x+1)2

x2-1 2 x—1 2
= X d = x
Ie [(x+1)2+(x+1)2] ! Ie [x+1+(x+1)2]dx

-1 ,
Consider f(x)= % ,then f ()= Gt

Thus, the given integrand is of the form e* [f (x) + f ' (x)].

X +1 x—1
Therefore, J —e dx = e+ C
x+1 x+1
|EXERCISE 7.6
Integrate the functions in Exercises 1 to 22.
1. xsinx 2. xsin 3x 3. x?e 4. xlogx
5. xlog2x 6. x*log x 7. xsin'x 8. xtan™ x
9. x cos™ 10. (sin'x)? jp, IS 12. x sec?
. X X . X . .X X
\Il X

13. tan~%x 14. x (log x)y 15. (x*+ 1) logx
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' xe o[ 1+sinx
16. e* (sinx + cosx) 17. 1+x)] 18. € 1 +cos x
. (1 1 j x=3)e" N
e — e — — .
19. 2 20. (x—1)3 21. e*sinx

2
22. sin‘l( sz
1+ x

Choose the correct answer in Exercises 23 and 24.

23. Ix2ex3dx equals
1 3 1 x?
(A) —e" +C (B) e +C
3 3

X

1 1 .
—e" +C —e* +C
© 3 (D) e
24. jexsecx(1+ tan x) dx equals
(A) e*cosx+C (B) e*secx+C
(C) ersinx+ C (D) etanx+ C

7.6.2 Integrals of some more types

Here, we discuss some special types of standard integrals based on the technique of
integration by parts :

W [F-aar @) [VP+ad e i) [V -x dx

(i) Let IZJ- X —a* dx

Taking constant function 1 as the second function and integrating by parts, we
have

N ey ——xdx

x—a

\/_ Ix —-a’ +ad’

_)C’\}X —Cl — \,7

[ -
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)C‘\/Xz -a* —j\/xz —-a* dx—asz

’2 2
X —da

xNx—d? —I—azj‘L
\lxz—a2
dx
or 2l = xxlxz—az —azjﬁ
2

or I= J'\/xz_az dx = %\/xz -a’ —a?log x+yVxt-a?

Similarly, integrating other two integrals by parts, taking constant function 1 as the
second function, we get

= 2
(i) I x* +“2dx=12x\lx2 +a’ +a?log|x+m

2
(ii) I a’ - xdx =% xa’ - x* +a7sin'1£ +C
a
Alternatively, integrals (i), (ii) and (iii) can also be found by making trigonometric

substitution x = @ sec in (i), x = a tan® in (ii) and x = @ sin 0 in (iii) respectively.

Example 23 Find I\/ X 42x+5 dr

Solution Note that

J\/x2+2x+5 dx = N(Hl)2 +4 dx

Put x + 1 =y, so that dx = dy. Then

J\/x2+2x+5 dx = J‘\/yz +2% dy

1 > 4
- +4 +=1Io
Zy y > g

+C

+C

Yy +4 |+C [using 7.6.2 (ii)]
1
E(x+1)\/x2 +2x+5 +210g| x+1+\/x2 +2x+5 | +C

Example 24 Find _[ 3-2x—x7 dx

Solution Note that IV3— 2x—x2 dx =J.«J4—(x+1)2 dx



