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EXERCISE 7.11 PAGE NO: 347

By using the properties of definite integrals, evaluate the integrals in Exercises 1 to 19.

? 2
1. cos- x dx
0

Solution:

Jcos:x dx

Let,

{ f(x)dx :Jf(a —x)dx
We know that, - © 0

By using above formula, the given question can be written as

==
A

"

o e b |

CDS:[E—XJ dx

From the standard integration formulae we have

=1= sin:(x) dx....(2)

o e b |

Adding (1) and (2), we get

21 =

c:h"——-—,,l_l|.'-|

[sin: (x)+ cos” (X)]dx
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By using standard identities the above equation can be written as

= 21 = |[1]dx

1 e b |

Now by applying the limits we get

3 Vv'sinx m
0 +'sinx 4+ y/cosx

Solution:

2.

Afsinx

'L_-.—*I.l|.'-|

dx
Given: Sv{sinx —\fcosx
= dx.(1)

let, : \/siﬂx ~ \/'r:crs X

As we know that, - ¢

-{]f(x]dx :i[f[a -X)

}
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By using the above formula we get

\/ | [ J_[. J
s ——X
2
—X |+ fcos| ——X
2
By substituting the standard identities we get

o :] 4/ COsSX
S\fcosx + \/sinx

Adding (1) and (2), we get

dx

v

:h"——-.—ﬂ;|;-|

-

. (.
sin
3

ik

dx(2)

\/sinx ~ Jcc:-sx ix

"——-—”_.1'”

21 =
zxfsinx ~ \/cosx
=21 = [[1]dx

NCERT Solutions for Class 12 Maths Chapter 7 -
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Integrating the above equation and applying the limits we get

21=[x];

f—
T
= 2[=—-0
2
JU
= 2l =—
2
JU
= ]=—
A4
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3
- 3
- 7
3 [2_ SIn” xdx
o 3 El
sin? x+cos? x
Solution:
2 sin’x
J , dx

Given = SI“X +COS“X

Sin‘x

'——-——ﬂ)l.‘-l

let. I = dx.....(l)

Ysin?x +cos’x
As we know that

{]f(x)dx :i[f[a - x )dx

By substituting the above formula we get

. %[n J
sin- | ——x
2
dx

.%[n J é[n J
sin?| = —x |+cos? | =—x
2 2

Again by substituting the standard identities we get

U
[l
C:IL—-—*IJI.'-I

=] =

COs X

dx (2)

o e b |

COS X +s5in‘x

Adding (1) and (2), we get
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SIN-X +C0os°X

dx

L—-—,.l_;l”

21 =
Ysin?x +cos’x

The above equation can be written as

-

=21 = [[1]dx

Integrating and applying the limit we get

it
=2I=—-0
2
n
— 2] =—
2
it
=[=—
4
T
S cos’ xdx

4. J
0 sin’ x +cos” x

Solution:
j CDSSX
J X ax
) " S111°X + COS° X
Given: “
L cosx
let. 1= [— — dx....(1)
S X +C0os°X

P
u
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As we know that
-{]f(x)dx :jf(a —x )dx

By substituting the above formula we get

= It ‘
cos™ | ——X
2
dx

L ‘ T ‘
0sin"] = —X |+cos’| = —X
2 2

The above equation can be written as

==

L—-.—..IJ| =i

sin°x

'L_-.—*I..l|.'-|

j I = 5 . F
COS X +s5Im X

P
u

Adding (1) and (2), we get

A :JSHI X-C0s X dx

SIN X +C0s°X

L
w

The above equation becomes

-

= 21 = [[1]dx

L
w
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Now by integrating and applying the limits we get
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=2l =—
2
It
=[=—
4

5
S.J- ql.r—kﬂldx

Solution: )

As we can see that (x+2) <0on[-5,-2] and (x+ 2) =0 on [-2, 5]

As we know that

.{Jf(x)dx = jf(x]dx —Jf(x)dx}

Now by substituting the formula we get
=1=[~(x+2)dx+ [(x+2)dx

Integrating and applying the limits we get

On simplifying
jl__[(—j)' _2(_2)_(—?' 2(s) 1[(5) _2(5)_(—2)' 2(2)
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J-’
i

25 ] [25 ]
:»1:—[2—4— —101—{7—10—2—44

On computing we get

NCERT Solutions for Class 12 Maths Chapter 7 -

i

:>I:—2—4—ﬁ5—10—é—10 +4
2 2
—[=29
E-.J-f‘ x—3|dx
Solution:S
J|x—5| dx
Given 2

Aswe canseethat(x-5)<0on[2,5]and (x+2)=0o0n[5, 8]

As we know that

{ Jf(x)dx = jf(x)dx —Jf(x)dx}

By applying the above formula we get

3 ]

jI:J—(x—S]dX—J(X

2 5

- 35)dx

Now by integrating the above equation

— 5

' s

::’I:—{T:—Sx] —|:;—5X]

3

Now by applying the limits we get
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(5) (2 | @) (5) <y
=1= [ . 5(5) : +5(2) |+ . ~5(8) - . +5(5)
On computing
25 1 64 25 |
:»1:{——25—2—10‘— ——40———251
2 12 2 !
> o)
S l=-217432-15-2
2 2

On simplifying we get
—[=34-25

=[=9

1

7. J- x(1—x)"dx
0

Solution:

Jx(l—x)ﬂ dx

Given: 0
let, I :jx(l—x)n dx
As we know that

-{i[f(x)dx :jf(a —x)dx}

By using the above formula we get
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il

jI:j(l—x)[l—(l—x}} dx

The above equation can be written as

jI:J(l—x)(x)n dx
By multiplying we get
=1=[(x)" ~(x)"" dx

On integrating

L [(X)mz ) (X)ne :

n-—+1 n+2

Now by applying the limits we get

- |-
=] = — I
n+l n+2]
e 2) (D) ]
L (n+2)—(n ]J
| (n+1)(n+2)

On simplification
1

(n+1)(n+2) |

=] =

T

8. J-ﬂ‘”' log (1+ tan x) dx

Solution:

NCERT Solutions for Class 12 Maths Chapter 7 -
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ik

log(1+ tanx)dx

o e |

Given:

As we know that

-{i[f(x)dx :i[f(a —X)d}(}

By using the above formula we get

I n
=1 :Jlog 1+tan| — —x |dx
0 4 |
Again we know the standard formula

tan(A)—tan(B) }

[ian(a—B) =
tan (A B)_l—tan(A)tﬂIl(B)

l

By substituting the above formula we get

_ T
= fan| — |[—tan(x
)

jlzjlog 1+ dx

1 —tan[%}tan(x)

Applying the values we get

3 1-t
leJngll—Ll(x) |dx
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On simplification the above equation can be written as

|dx

! g)
=] :Jlog S
. l—tan(x)

Now by applying log formula we get

=1= jlog[l]dx —jlog[l + tan (X)]dx

From equation (1) we can write as

=1= ]log[l]dx—l

On integration

=2l = [xlogi]?

Now by applying the limits we get

= 21="1log2-0
4

L

:I:EIDQZ
8

9, J-ﬂz.t A2 —x dx

Solution:

-

s 2 wa

Given: ©
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As we know that

-{jf(x)dx :i[f(a —X)d}(}

By using the above formula we get

-

=1=[(2-x)

ik
u

On simplification the above equation can be written as

-

=1=[(2-x)(x)dx

ik
u

On multiplication we get

-

jlz][l};% —xfj]dx

ik
u

On integration

a4 3
== x- |-
)

Now by applying the limits the above equation can be written as

[
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3 5

On simplification

402 - 2442

15

= [ =

1642

15

==

n

10. _[; (2log sin x —log sin 2x) dx
Solution:

(2logsinx —logsin 2x )dx

1 e 3 |

Given:

let, I = |(2logsinx —logsin 2x )dx

o e |

Now by applying Sin 2x formula we get

{ logsinx — log(zshlxcosx)}dx

'L_-.—*I_J|.'-|

NCERT Solutions for Class 12 Maths Chapter 7 -
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Applying log formula we can write above equation as

a|

=1= ]{Elog sinX —log(2) —log(sinx) — l[}g(cggx}}

i
w

On simplification

= 1= |{logsinx —log2—logcosx}dx....(1)

-::h"—-.—,_l.l|.'-|

As we know that

-][jf(x}dx :i[f(a —x)dx}

By using the above formula we get

Jlngsin[%—x}—logﬁ—logcos[%—x}}dx

==

-::h"—_-.—;l..l|.'-|

]

L

" "

Using allied angles formulae, the above equation becomes

-

—1=|{logcosx —log2—logsinx}dx....(2)

o e

Adding (1) and (2), we get

(—log2—-log2) dx

b

[
[u—
[
o e | R

By taking common
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On integrating we get

pal #l

= 21 =-2log2|x]

Now by applying the limits

J_OI

-2

=2l =-2log2

o | =

— 2] =—2log2 EJ
.

"

11. J is;.in2 x dx

hJ|

Solution:

As we can see f (x) = sin’x and f (-x) = sin® (-x) = (sin (-x))? = (-sin x)* = sin’x.

Thatis f(x) =1 (-x)

So, sin’x is an even function.

It is also known that if f(x) is an even function then, we have
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{jf(x)dx = Zi[f(x dx
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Now by using this formula the given question can be written as

—=1=2. [sm X]dx

-::h"—_-.—,IJI.'-I

Now by substituting sin” x formula we get

1—cos2x
.lj

"

dx

U

[l

!*J
:h"—_-.—}l.l| |

=1=|(1-cos2x)dx

o e b |

On integrating we get

k| F

sin 2x |

s s
-

wh
12I
0 1+sinx

Solution:
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% ax
l+smx

P

Given: ©

X
let. [= | —— dx....(1
E[l—sinx M)

As we know that

-{i[f(x)dx :i[f(a —X]dX}

By using above formula we get

I:j (:IT_X) dx
1—3111(n—x)

u

Now by multiplying and simplifying the equation we get
F(m-x)

=1=[—2 dx....(2)
s 1+smx

Adding (1) and (2), we get

j(m—x}—x ix

' ]l+smx

u

-2
[l

2= dx
l+smx

i

Now by multiplying and dividing the above equation by (1 — sin x) we get

l—smx)

dx

'L—-—} i

(1+sinx)(l-sinx)

i
L
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On simplification we get

ot = L5
; COs'X

By splitting the numerator we get

Elznj-{ 11 ~ sinx} i

COs5X  COs5 X

The above equation can be written as

[ = RJ{SE‘-C:X —tfan xsec X} dx

n

-3

— 2] = R[Tanx —secx]:

= 21 =7|2]

Solution:

(sinfx)dx

|J||.__| e A

Given:

let. I = (sin_'x)dx

by =t

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

As we can see f(x) = sin’x and f (-x) = sin” (-x) = (sin (-x))” = (-sin x)” = -sin’x.
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Thatis f (x) =-f (-x)
So, sin’x is an odd function.

It is also known that if f(x) is an odd function then,

{ Jetr =0}

=1 = (siﬂﬂ'x)dx =0

by —

b o 5
14. Jﬂ COS™ x dx

Solution:

let. [ = J(cnij]dx
As we see, f(x) = cos’x and f (2t —x) = cos® (2m —x) = cos’x = f (x)

because.]f(x]dx = Z.Jf{x)dx.iff(za -X)= f{x)

and [£(x)dx = 0.if f(2a —x) =~ (x)

ik

:}f'I:Z.J(CDSjX)dX

Now{cosj (1—x)= - coij}

=1=0
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dx

| +sinxcosx

[ .

~ sinx—Ccosx
15, J 2

0

Solution:

SINX —COSX

dx

L—-——*IJI.'-I

Given: ©

-

111

' 1+ 51X CcosX

X—CO0sX

let. I:J

- 1+sinxcosx

As we know that

-{jf(x)dx :i[f(a —x )dx

By using the above formula in given equation it can be written as

4] #=

- Sill[

= [ =

T ‘ T ‘
——xX|—cos| ——Xx
2 2

dx

L I—

) e ‘ T ‘
"1+sm| ——x |cos| ——X
2 2

Now by applying allied angle formula we geﬂ

-

COSX —sSINX

:I:J

2 1+ COSXSINX

Adding (1) and (2), we get

SINX —COSX +COSX —SINX

dx

[
—
I
o b | R

l+smxcosx
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S

0
. Y ]+ sMmMXCcosx

dx

I
H
I

Y S—

16. J-;]og (1+cosx) dx

Solution: _
jlog(l—cosx] dx

Given: ©

let, I:jlog(l—cosx) dx.....(1)

As we kn;}wthat

-{]f(x)dx = jf(a —x)dx}

P:lc:w by using tuhe above formula we get

=1 :jlog(l—cos(n—x} dx

Here by allied angle formula we get

:I:jlog(l—cosx] dx...... (2)

Adding El] and (2), we get

J g(l+cosx)+log(l—cosx)

:
j dx

NCERT Solutions for Class 12 Maths Chapter 7 -
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The above equation can be written as

2] = jlog(l —cc-s:x) dx

L

NCERT Solutions for Class 12 Maths Chapter 7 -
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By using trigonometric identities we get

2] = log(sin:x) dx

.;;u"—_-.—h-.|

2.log(sinx) dx

I
I
o ey 5

21 J lc:-g smx

I:Jlog(sinx) dx.....(3)

-

because, Jf(x}dx = E.i[f(x)dx.if f(2a—x)=1(x)

Here, if f (x) = log (sin x) and f (m—x) =

U
Il
-2

Jlogsinxdx.. (4)

U
Il
-3

‘::'L—-—;l—llﬂ c:h"—_-.—*l..l|.'-|

logsm[g—dex

e’

log (sin (m—x)) = log (sin x) = (x)

By using trigonometric equation we get

= 1=2.|logcosxdx..... (5)

c:-'L—-—#I_JI.'-I
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Adding (1) and (2), we get

= 2l = Z.J(logsinx +logcosx)dx

Now by adding and subtracting log 2 we get

-

=1= J(logsinx +logcosx +log2—log 2)dx

The above equation can be written as

-

== ](log(lsin xcos X)—log 2)dx

Now by splitting the integral we get

-

=1= ](log(sin 2x )dx — | log 2dx

c:\"——-.—ﬂ;|;-|

let 2x =t = 2dx =dt

Whenx=0,t=0and whenx=mn/2, t=n

=1= Fj(log(siﬂﬂdf J—[

i

o | =

ngEJ
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l{-il.-

1?_[
‘3\/_+ a—x

Solution:

J V’; dx
Given: 3\'/;_ va—Xx

let, I =

Jx
!JE—H dx....(1)

As we know that

{jf(x]dx :Jf(a —x)dx}
By using the above formula we get

jl:!dri_—x& dx....(2)

Adding (1) and (2), we get
21 [
K+ Vo

The above equation becomes,

a

= 21 = [[1]dx

On integrating we get
= 20 =[x,

Now by applying the limits

NCERT Solutions for Class 12 Maths Chapter 7 -
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—=2l=a-0
=2l =a

a
—=[=—

2

4
18.J- ‘.r— l‘ dx
0

Solution:
J|x ~1] dx
Given: ©
As we can seethat (x-1) =0OwhenO<x<land(x-1)20whenl1<x<4

As we know that

{ Jf(x)dx :jf(x)dx —Jf(x)dx}

Cc

By substituting the above formula we get
=1=|—(x-1)dx+[(x-1)dx

On integration

:}[:_{i_};] _{X___X]
2 R 2 .

Now by applying the limit we get

jlz_[(lf_l_(of 01_[(413_4_(1)3_11

- - - 9
" " "
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1 1]

:1:—{_—14{8—4—_—14
2 ] 2 ]
2 2

=1=5

19. Show that J‘; flx)g(x)de=2 J;_H.r} dx .1f fand g are defined as f(x) = fla—x)
and g(x) + gla—x)=4

Solution:

As we know that

-{]f(x]dx :i[f(a —x]dx}

By using the above formula we get

jlzjf(a—x)g(a—x) dx

=1 ::[f(x]g(a -x) dx....(2)

Adding (1) and (2), we get
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21 :j{f(x]g(x)— f(x)z(a —x)} dx

= 21 :Jf(x){g(x)—g(a —x)} dx

= 21 :Jf(x){il} dx as. {g(x)—g(a —x)= 4}
1-3.

:I:Ejf(x)xﬁr dx

=1=2.f(x)dx

Choose the correct answer in Exercises 20 and 21.
T

20. The value of Ji(f +xcosx+tan’ x +1) dx is

4
-

(A)0 (B) 2 C)n (D) 1

Solution:
()

Explanation:

](f L XCOSX +tan’x + l]dx
Given: 2

let. I = ](X +XCOSX + tan'x —l)dx
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Now by splitting the integrals we get

==

.J|'-.'—--—J =

dx— ] XCDSX

u|'-,|‘—--—wlﬂ

It is also known that if f(x) is an even function then,

][ ]f(x)dx = Ei[f(x)dx}

It is also known that if f(x) is an odd function then,

:=1=0+0+0+2_}[1]dx'{ Jf(x)dx ZU}

l

Il

1J
2
Sl

=Il=n

Correct answer is C

1
: 44+ 3sinx )
21.The value of J < —  — ldx 1s
44+ 3cosx
(A) 2 (B) 3/4 ()0 (D)2
Solution:
(€)0
Explanation:
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_IDE[ 4+3sinx de

let. Iz:[log[dex ..... (1)
, 4+ 3cosx

As we know that

{]f(x)dx :i[f{a —x}dx}

By using the above formula we get

By applying allied angles formulae we get

= 1= Jlog| 4255 Jax....(2)
. 4 + 3s1mn

Adding (1) and (2), we get

][ [4—3smx‘J_[4—3cgsx‘J}dx

4+ 3cosx 4 +3sm

L—-——”;l |

ik

-

) =]1c.g 1dx

Substituting log 1 = 0 we get
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= 2l = ?[O.dx

=1=0

Correct answer is (c)
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