CHAPTER -7
INTEGRALS

Exercise — 7.6
Question 1: Integrate the functions.
x sin x
Answer:
LetI=xsinx

Now, integrating by parts, we get,
I =x[sinxdx— f{(%x)fsinx dx}dx
=x(—cosx) — [ 1.(—cosx) dx

=—xcosx +sinx+C

Question 2: Integrate the functions.
X sin 3x

Answer:

LetI = xsin3x

Now, integrating by parts, we get,

I = xfsin?;xdx—f{(:—xx)fsian dx}dx

. (— cogs 3x) . f 1. (— cogs Bx) dx

—X COS 3x 1 .
= 3 +551n3x+C




Question 3: Integrate the functions.
x%e*
Answer:

Let = x2e*

Now, integrating by parts, we get,
I =x?*[e*dx — f{(%xz)fexdx} dx
=x%e* — [ 2x.e* dx

=x%e* -2 [x.e*dx

Again integrating by parts, we get,

=x%e* — 2 [xfex dx — f{(%xz)fexdx} dx]
=x%e* — 2[xe* — [ e* dx]

=x%e* — 2[xe* — e*]

=x%e* — 2xe* +e*+ C

=e*(x?—-2x+2)+C

Question 4: Integrate the functions.
x log x

Answer:

Letl=xlogx

Now, integrating by parts, we get,

Taking, Logarithmic function as first function and algebraic function as
second function,




I =logx [xdx— f{(%logx)fxdx}dx

-log (£) -

Question 5: Integrate the functions.
x log 2x

Answer:

Let I =xlog2x

Now, integrating by parts, we get,

I =log2x [ xdx— f{(%Zlogx)fx dx}dx

= log 2x (x;) — %.xz—zdx

x2%log2x X
=2 B [Zix
2 2

=x21(;g2x _xZZ iC

Question 6: Integrate the functions.
x?log x

Answer:

LetI=x?logx

Now, integrating by parts, we get,




I =logx [x%dx — f{(%logx)fxz dx} dx

Question 7: Integrate the functions.

-1

xsin~x

Answer:
LetI=xsin"1x

Now, integrating by parts, we get,
I =sin"tx [ xdx — f{(%sin_l x)fx dx} dx

sin~1 x.x—2 —f -

1 X
V1i-x2" 2

1

X sin™ + f

1

V1—x2

— 3 f{\/l X2 Vi- xz}dx

— 4= f{ 1—x2— \/;_xz}dx
H{NT= - |

x? sin

xsm1

1
)
—+ \/ 1—x2+1 sm x——sm Ix+C

2—1)sin‘1x+§\/1—x2+C




Question 8: Integrate the functions.

xtan~1

X
Answer:
LetI=xtan 1x

Now, integrating by parts, we get,
I =tan™t'x [ xdx — f{(%tan"l x) [x dx} dx

1 x2
2

2
— -1, X
=tan " x. .
2 f\/1—x2

2 -1 2
X< tan X 1 X
P _|_ - dx
2 f V1-x2

2 -1 2
x“tan ~x 1 x“+1 1
—+5f( )dx

2

2 1+x2  14x2
1

1
zf{l B 1+x2} dx
2 -
Xtaz#+%(x—tan_1x)+C

2 -1
x“tan” "~ x X 1 _
= = ~ _Z4-tanlx+4¢C
2 2 2

Question 9: Integrate the functions.

xcos 1x

Answer:
Letl=xcos lx

Now, integrating by parts, we get,

I =cos tx[xdx— f{(dd—xcos‘1 x)fx dx} dx




2
X
—dx
2

1
V1-x2
_xzcos f 1x—1

i

t LT+

2 -1
X< CcoOS™ T x 1 1 _
_—__11__COS 1
2 2 2

Now, I; = [V1 —x2dx
I = xV1—x2%— f ~V1—x? [xdx

h=xV1-x*— f2x/_12Lx

= xV1 — x2 —f\/%x.dx

_ — 2 1+x2 —1
*V1—x i

=X 1—x2—{ 1 —x?
I, = xV1 —x2—{I; + cos™ ! x}
§v1—x2—§cos_1x

Now, substituting in (1), we get,

- X
cos™tx. > — |
x? cos™1x

_ x% cos1lx

) dx

x...(1)

2 -1

X< COS X 1/x 1 _ 1 —
I=———(—\/1—x2—5cos 1x)—5cos 1y

2 2\2

_ @D —IVT=xZ+cC

4

Question 10: Integrate the functions.




(sin~! x)?
Let I =(sin~1 x)?

Now, integrating by parts, we get,

I=(sin"'x) [ xdx — f{(% (sin™? x)z).fx dx} dx

. 2sin™?!
=(sin"'x)%x — [ %x.xdx

=x(sin"'x)? + [sin"1x (\/%) dx
= x(sin"'x)? + [sm xf( )d —f{(;—x(sin_1 x)z)f(\/%) dx} dx]

=x(sin"1x)? + [sin‘1 x.2Vl—x%2— |

\/%. 2(V1 - xz)dx]

=x(sin"'x)? + 2vV1 —x2sin"'x — [ 2 dx

=x(sin"'x)? + 2Vl —x2sin"'x —2x+C

Question 11: Integrate the functions.
x cos™1

V1—x2

Answer:

X

x cos—1

V1-x?

1 —-2X
| =—= .cos Yxdx
zf\/1—_x2

Now, integrating by parts, we get,

I=—%fcos xf 2 f{(—COS ! )f —
= —%[cos‘1 X. Zm —f 2V1 — xzdx]

X

Letl=

V1—x2'




=—%[2\/1—x2 cos™1x + [ 2 dx]
—1[2\/1 —x2cos™lx +2x| +C

2

=—|vV1—x2cos x4+ x| +C

Question 12: Integrate the functions.
x sec? x

Answer:

Let]=xsec?x

Now, integrating by parts, we get,
I =x[sec’xdx— f{(:—xx)fseczxdx} dx
=xtanx — [ 1tanx dx

=xtanx + log|cosx |+ C

Question 13: Integrate the functions.
tan™! x

Answer:

LetI=tan " 1x

So, now integrating by parts, we get,

I=tan"1x [ 1.dx — f{(%tan_l x)f 1.dx} dx

_ 1
=tan"lx.x — [ x. dx
14x2

2x

_ -1 1
=xtan " x — -
2f1+x2




=xtan‘1x—%log|1 + x|+ C

=xtan"lx — %log(l +x3)+C

Question 14: Integrate the functions.
x(log x)?
Answer:

Let I = x(log x)?

Integrating by parts, we get,

I = xz—z(logx)2 — [logxfxdx —f{(%logx)fxdx} dx]

2 2 1 3
— x?(logx)2 - [%—logx — f;.x?dx]

x? x? 1
= 7(10gx)2 — S logx + Efx. dx

_x 2 _* x?
= (log x) > log x + -+t C

Question 15: Integrate the functions.

(x2+ 1) logx

Answer:

LetI= [(x? 4+ 1)logxdx = [ x?logxdx + [logx dx
Now, LetI=1; + 1> ... (1)

Where, I; = [ x?logxdx and I, = [ logxdx

So, now

I; = [ x*log xdx




Integrating by parts, we get,

I =logx — [ x?dx —ff{(—logx)fxdx}
= log x. ——f— —dx
=%logx—§(fx2.dx)
~Zlogx T+ 6 ...()

Now, I, = [ logxdx
Integrating by parts, we get,

I, =logx [ 1.dx — f{(%logx)fl.dx}
=logx.x — fi.xdx
=xlogx — [ 1.dx

=xlogx + C, ...(3)
Now putting the value of I and I, in (1), we get,

_x3 x3
I—?logx—?+61+xlogx—x+62

x3 x3
= logx —— +xlogx —x + (C; + C;)

3
x)logx—%—x+€

Question 16: Integrate the functions.
e*(sinx + cos x)

Answer:




I = [e*(sinx + cos x)dx

Now,

Letsinx = f(x) = f'(x) = cosx
We know that,

JeX{f ) + f'()}dx =e*f(x) + C
Thus,

[e*(sinx + cosx)dx = e*sinx + C

Question 17: Integrate the functions.

xe*

(1+x)2

Answer:

= f(1xf:)2 de = [ e {(1+x)2} dx
=Je {(11? )1} X

fe {1+x B (1+1x)2} dx

Now,
Let——f(X) = f'(x) =
We know that,

Je*{f(x) + f'(x)}dx = e*f(x) + C
Thus,

(1+x)2

xe
f (14x)? dx




Question 18: Integrate the functions.
o X (1+sinx)
1+cosx
Answer:
oX (1+sinx)
1+cosx

in2 X 2X i X aeX
x(sm > €Os 2+2$1n2cosz>

200525

eX (sin X cos 5)2
_ 2 2

2 X
2 cos? 2

x, 2

X
1, (smzcosz>
=-—-e". X
2 cos -

2

X x 2
e (tan; + 1)

e* [1 + tan? g + 2tan§]

1
2
1
2
1
2

e* [sec2 X+ 2tan f]
2 2

1+sinx 1 X X
:>ex[ ]=—ex [sec2—+2tan—]
1+cosx) — 2 2 2

Now,
Let tang =fx)=f'(x) = %seczg
We know that,

JeX{f(x) + f'(x)}dx = e*f(x) + C
Thus,




[e* [1+Sinx] dx = extang +C

1+cosx

Question 19: Integrate the functions.

1 1
X
e — — —
(x xz)

Answer:

LetI=fexE—x—12]dx

Now, let

=W =5

We know that,

[eX{f00) +f'(}dx = e*f(x) +C

Question 20: Integrate the functions.

(x—3)e*
(x—1)3

Answer:
Jex ol av = e Tt an

=Je {(x 1)2 _(x—21)3}

1
(x-1)?

Now, let f(x) =

, 2
= f'(0) =5




We know that,

JeX{f(x) + f'(x)}dx = e*f(x) +C
Thus,

fex{ﬂ}dx— A,

(x—1)3 T (x-1)2

Question 21: Integrate the functions.

e?* sin x

Answer:

Letl=e?*sinx

Integrating by parts, we get,

I =sinx [ e**dx — f{(:—xsinx)fezxdx} dx
2x 2x

=sinx. =—— [ cos x.=—dx
2 2

Again, integrating by parts, we get,

2x

° ;inx —%[cosfezx dx — f{(%sinx)fezxdx} dx]

e*sinx 1 [ ex e

2X
—=-|cosx.— — —sinx.—dx]
2 2 2 f( )2
e?*Xsinx e?*cosx

1
= - —2]
2 2 4

2Xsinx  e%X

1 e Cos Xx
=>I1+-1= —
4 2 2

__e**sinx e* cosx

e




Question 22: Integrate the functions.
sin~1 ( 2x2)
1+x
Answer:
Letx=tan®

= dx =sec?06do

Thus,

sin™! ( 2x ) = sin~1 (Ztane) = sin~!(sin 20) = 20

1+x? 1+tan®
= [sin™? (£=;) dx = [ 20d6 = 2 [ 0 sec? 0do

Integrating by parts, we get

d
2|6.f 8sec?0d6 — [ {(=7) [ sec? 6do} de|
=2[6.tan® — [ tan 6 d6]
=2[6tan B +log [cos B |+ C

1
V1+x2

=2 [xtan‘lx + logl

+¢|

1
=2xtan"tx + 2log(1 + x?)z + C
=2xtan"lx + 2 [—%log(l + x)z] +C

=2xtan"tx +log(1 + x2) + C

Question 23: choose the correct answer:

[ x2e*” dx equals




Aéex3+c

eX’ +C
3

1 3
C.Eex +C

D.%ex2+C

Answer:

LetI= [ x2e* dx
Also, let x* =t

= 3x%dx = dt
Thus,

=>I=§fetdt

:%(et)+C

=>§(ex3) +C

Question 24: choose the correct answer:

[ e*secx (1 + tanx)dx equals

A.e*cosx+C

B.e*secx +C

C.e*sinx+C

D.e*tanx + C

Answer:

[e*secx (1 + tanx)dx

Letl= [e*secx (1 + tanx)dx = [ e* (secx + secx tan x)dx

Also, let sec x = f(x)




= sec x tan x = {°(x)

We know that, [ e*{ f(x) + f'(x)}dx = e*f(x) + C

Thus, I =e*secx +C




