m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App Integrals
MISCELLANEOUS EXERCISE PAGE NO: 352
Integrate the functions in Exercises 1 to 24.

1. l
3
X—Xx
Solution:
1
Given: x—x*
[ = 1 . 1 . 1
| et T ox—x® x(1-x?) x(1+x)(1-x)

Using partial differentiation

1 A B

G
Lot 00~ x 1T (D

By taking LCM we get

- 1 . Al+x0)(1—x)+B (1 —=)+Clx) (1 +x)
x(1+x)(1-x) x(1+x){1—x)

- 1 _ A(1—x*)+Bx(1—x)+Cx(1+x)
x(1+x)(1-x) x(1+x){1—x)

= 1=A-Ax"+Bx—Bx*+ Cx+ (x?
=1=A+(B+C)x+(-A-B+(C)x*

Equating the coefficients of x, x* and constant value. We get:
(a)A=1

(b)B+C=0=B=-C

(c)-A—B+C=0

=-1-(-C)+C=0

=2=1=C=1/2

So,B=-1/2
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Put these values in equation (1)

1
r 1, G)
x(1+x)(1-x) x  1+x

G

1-—=x

1 1 1 1 1 1

x(1+x)(1—x

On integrating we get

= log|x| —%lﬁgll + x|+ glogll — x|

By using logarithmic formula the above equation can be written as

=log|x| —log |{1 + x)?i.

= log

(1+x)2(1-x)2

On simplification we get

¥
= log —=E T

(1+x)(1-x)=

+C

= log

=log (=)

=>I=%lﬁg +C

2
1—x2
|

Vx+a++x+b

Solution:

2.

1
Giuen W x+at+y x+b

-I—lngl{l—x)?i.
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Multiply and divide by,

1 yx+a—yx+h

=] =

Vita+vx+b T Jx+a—vx+b

i yx+a—vVx+h
T (WVx+a)—(Vx+b)?

On simplification we get

_ Axta—y x+hb
" (x+a)—(x+b)

yx+a—vx+b
a-b

Applying integration

= | ==

= ﬁf{\a’x—l— a—Vx+b)dx

I yx+a—vx+h dx
Vrta+y ‘(+b a—h

1 1
== [((x+a)z— (x+b)z)dx
On integrating we get

1 |(x+ a)% (x+ b)g

“a-bf 33
2 2
2 3 b 3
=1= m[{X-F a)z —(x+ )2]+C
. | HintP a
. mt:Futx= —
xNax— v [
Solution:

VX+a—+vx+b
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Given: ¥ ax—x*

1

[=—

| et ®y ax—x*

a

X=—=:-d =——dt

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

::-J- dx—J-
Xy/ax — x?2 a

’H_ @) tz

By taking a common we get

e

Now by multiplying t we get

—gjﬁm

The above equation becomes

- =
=—1J-{t—1)‘%dt
d

On integrating we get

1 _ﬂf(t — 1)_

= ——|X——|+c

=3 _ (—— 1) + C because,t = z
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+C

-1- =3[

l

4,

3
) 3
it )t

Solution:
1

3
Given: ¥ {x*+1)+
1

1=—>
| et x2.(x4+1)4

Multiply and divide by x, we get

3
x3 xP(x*+1)3
3~ 2 ¢—3
X2 X3 x4+ 1)s XX

3
(x*+ 1)
= 4
x5.x7%%3

On simplification the above equation can be written as

3
(x*+1)73
= 3
x3.(x*)7z
3

1 (x*+1\ =
T x5\ xt

On computing we get

3

1 1y 2
=E'(1+E)
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1 4 —4 1
1Et;E:t=(X) Z?EdXZdt:‘*EdXZ—

3

1 1 1472

X2 (x*+ 1)

Substituting the above values we get

=J-{1+t)"%.(—%)
=—%J-(1+t)‘%.dt

On integrating

1
1(1+t)z
a7

4

Now by substituting the value of t we get

1

|G

| =

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

dt

4

Solution:

, put x = %]
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é 1
Given x2+x23

Given question can be written as,

1 1

i 17 1 1
X2 4+x3 x3 1+x6)

Let x = t°= dx = 6t3dt
S f (

On computing we get

) X=J-%.dt

1+ x6

(1+t]'dt

After division we get,

11 = 6. J-[{tg—t+1)—(lit)].dt

Xz—i—xa

Now by splitting the integrals and computing

=6.U-t2.dt—J-t.dt-l—J-l.dt—J-[(lit)].dt}

On integrating

t3 t2
=6 [(E)_ (E) +t—log(1+1)

Now by substituting the value of t we get

(’f)g (’ff () - tog 1+ ()| +

1 1 1 1
= [(Exi) — (3X§) + 6.X6 — 5.1Dg(1 + XE)] +C
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1 1 1
= 2&—3354—633—61@(14—33)4— C

Sx

6.
{x+]}{x1+€}j

Solution:
ox

Given: &+1)(x"+9)

bx
(x+1)(x2+9)

Let] =

Using partial fraction

Sx A Bx+C
let (+1)(x2+9)  (x+1)  (x2+9) (1)

5X B A(X*+9)+ (Bx+CO)(x+1)
~x+ D(x2+9) (x+1)(x2+9)

=5x=A(x*+9)+(Bx+C) (x + 1)

= 5Xx=Ax* +9 A+ Bx* + Bx+ Cx + C
=5x=9A+C+(B+C)x+(A+B)x’

Equating the coefficients of x, x* and constant value, we get
(a)9A+C=0= C=-9A
(b)B+C=5=B=5-C=B=5-(-9A) = B=5+9A
(JA+B=0=A=B=A=-(5+9A)=10A=-5=A=-1/2
AndC=9/2andB=1/2

Put these values in equation (1) we get

5x _ A Bx+C
~ x+ D(x2+9) (x+ 1)+{:X2+ 9)
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1 1 9
. 5 72 +(E)X+E
(x+1)(x2+9) (x+1) (x2+9)

The above equation can be written as

5x _ 1 1 1 X+9
"ERIDEET9) . 2 (x4 1)+§'((x2+9))

Now by applying integrals on both sides we get

1 x 9 1 ]
J-{:X+ 1){:){24‘9] J-{:X-I- ]_) EJ-{:XE—I-Q) X+Efm X
J-{er 1){x?+9) J-{ +1)dx+11 J-{ 2+{:32)
9 r1 X
J-(x+ D(x2+ 9) 10ng+ 1+ + 5 (gta“ g) - (2)

Now solving for lywe get

X
S N,
2 f(x2+9) x
Putx?=t= 2xdx = dt

: 1 1 dt
B (t+9) 2

1
=1, = Elnglt+9|
1
=1, = Elug |x%+9|

Put the value in equation (2)

1 1 3 X
— _ 2 _ -1
X = E.IGgIX—l— 1|+410g|x +9|+2.(tan )+C

X
= J-(:-H— 1)(:{?4—9)[1 3
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SIN X

F A —
sin (x—a)

Solution:

sinx

Given: sin(x—a)

sinx

Letl = ——
sin(x —a)

letx—a=t=x=t+a=dx=dt

J’ sinx dx — J’sin(t+ a) dt
= sin(x—a) x= sin(t)

As we know that, {sin (A+B) = sin A cos B + cos A sin B}

J’ sinx J’sint cosa+ costsina
— . S Ux= ;
sin(x—a) sin(t)

The above equation becomes

J’ sintcosa N costsina
sint gsint

On simplification
= J- (cosa+ cottsina) dt

Now by splitting the integrals we get

= J- (cos a)dt—kj-{mttsin a)dt

= (cos a)J- 1. dt+sina.J-(c0tt)dt
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= (cosa).t + sina.log|sint| + C

Now by substituting the value of t we get

= (cosa).(x— a) +sina.log|sin(x —a)| + C

=sina.log|sin(x—a)| + x.cosa—a.cosa+C

= sina.log|sin(x —a)| + x.cosa + C,

(=4

Slogx €4 logx

8.

(?3 logx Eilogx

Solution:

eSlogx _ slogx

Given e2logx _ zlogx

EElugx — E4lugx

]Et’l = p3logx _ aZlogx

Now by taking common and above equation can be written as

EElugx _ E4lugx Edﬂugx(elugx _ 1)

= p3logx _ aZlogx = Ezlugx(elugx_ 1)

On simplification

— EE logx
2

— Elngx

:XE

Applying integrals

ESlugx _ E4lugx
J-Ealugx — g2logx
x* c
=—+
3

dx = J-xgdx
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COSX

9.
\J4—sin’x

Solution:

COSX

Given: v 4—sin®x

COSX
let] =
4 — sin?x

NCERT Solutions for Class 12 Maths Chapter 7 -

Putsinx =t = cos x dx = dt

The given equation can be written as

J‘ COSX d J‘ 1 dt
= —  dx =] ——
V4 —sin?x Va4 —t2

1
Y B S
V(22 —12)
On integrating we get

t
=sin~?! (—) +C
2

sinx
= [ =sin™?! (T) +C

sin® —cos® x

: . 2 2
| —2sin” xcos™ x

Solution:
gin®x—cos®x

Given: 1-2sin?x.cos?s

sin®x — cos®x

let, I = ,
1 — 2sin?x.cos2x

As we know thata?—b?=(a+b)(a—b)
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Now by using this formula we get

sin®x— cos®x (sin*x + cos*x)(sin*x — cos*x)

—1 =
1 —2sin?x.cos2x sin?x+ cos2x — sin?x. cos?x — sin?x. cos2x

(sin*x+ cos*x)(sin*x — cos*x)(sin*x + cos?x)

(sin?x — sin?x.cos?x) + (cos?x — sin’x. cos?x)
We know that cos? + sin x = 1, using this in above equation

(sin*x+ cos*x)(sin’x — cos®x).(1)
~ sin2x(1 — cos2x) + cos2x(1 — sin?x)

—(sin*x + cos*x)(cos?x — sin®x)

sin?x(sin?x) + cos?x(cos?x)
On simplification we get

—(sin*x + cos*x)(cos?x — sin®x)

(sin*x+ cos*x)
= (sin’x— cos%x)

= — (082X

sin®x — cos®x
_—

dx = J- —ros 2xdx
1 — 2sin?x.cos2x

On integrating

sin 2x
== - 5 +C

|
cos(x+a)cos(x+b)

11.

Solution:
1

Given: cos(x+a) cos(x+b)
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1
let,I = cos(x+ a)cos(x+ b)

Multiply and divide by sin (a - b), we get

[ 1 sin(a— b)
~ sin(a—b) \cos(x + a) cos(x + b)
Now by adding and subtracting x from the numerator

1 ( sinfa—b+x—x) )

- sin(fa— b) \cos(x+a)cos(x+Db)

By grouping we get

1 (sin[(x +a)—(x+ b)])

- sinfa— b) \cos(x+ a)cos(x+ b)

As we know that {sin (A-B) = sin A cos B - cos A sin B}

By using this formula we get

B 1 sin(x + a).cos(x+ b) — cos(x+ a).sin(x + b)
=1= sin(a—Db) ( cos(x+ a)cos(x+ b) )
B 1 sin(x + a).cos(x+b) cos(x+a).sin(x+b)

~ sin(a—b)’ (ms[x-l— a)cos(x+b) cos(x+ a)cos(x+ b])

On simplification we get

1 (sin(x +a) sin(x+b) )

- sin(a—b) \cos(x+a) cos(x+b)

et [tan(x + a) — tan(x + b)]

Taking integrals on both sides we get

! 1
- J-ms(er a) cos(x + b) dx = J-m [tan(x +a) — tan(x + b)]dx
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= Wl—b) U tan(x +a) dx — J-tan(:{+ b) dx}

On integrating we get

- Wl—b) [—loglcos(x + a)| — (—log|cos(x +a)|)]

1
= sm(a—b) [—log|cos(x + a)| + log|cos(x + a) ]

: 1 | cos(x + b) .
~ T sin(a—b) " ®|cos(x +a)
3
12. _ *
|- x®
Solution:

xa

Given: v1-x®

3

V1 —x8

Now, let x* =t = 4x* dx = dt

let]l =

And x° dx = dt/4

Substituting these values in given question we get

- [ [ =)

1 1
i) =

On integrating we get

L 2t4C
= — 51n
4
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Now by substituting t value we get

1
= 1= I sin~}(x*)+ C

e X

13. _ _
(1+e")(2+¢")

Solution:

E}I

Given: (1+e¥)(2+e¥)

E!{

let.1 = (1+ex)(2+e¥)

lete*=t=e"dx=dt

Now substituting these values in given guestion we get

e’ dx — 1 q
- J-(1+ex)(2+ ex) X_J-{1+t)(2+t) t

=J-[{1—1|—t)_{2-1|—t)]dt

Now by splitting the integrals we get

f[{lﬂ:)] J-[{2+ t)] dt

On integrating we get

=log|(1+t)| —logl(2 +1)|+ C

1+t
—lc:r,g|2+4E +C
1
=}I=10g|2+ex +C
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14, -
(x=+1)(x~+4)

Solution:
1

leen: {!{z+1:|{!{z+4‘:|

1

Letl =
¢ (x2+1)(x2+4)

Using partial fraction method, we get

1 Ax+ B Cx+D
let (x2+1D(x2+4) (x2+1) - (x2+4) ~(1)

1  (Ax+ B)(x*+4)+ (Cx+D)(x*+1)
T Gx+DEE+9) (x+ 1)(x2+9)

=1=(AXx+B) (x¥*+4)+(Cx+D)(x*+1)
=21=A*+4Ax+Bx*+4B+ Cx* +Cx+Dx*+ D
=1=(A+C0)x*+(B+D)x*+(4A+C)x+ (4B +D)

Equating the coefficients of x, x%, x> and constant value. We get:
(a)A+C=0=C=-A

(b)B+D=0=B=-D
(c)4A+C=0=4A=-C=4A=A=3A=0=A=0=C=0
(d)4B+D=1=4B-B=1=B=1/3=D=-1/3

Put these values in equation (1)

1 Ax+ B N Cx+D
T A+ 4 (2t (x2+4)
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1 1
1 (0)x+3 (0)x+ (— 5)
= +
= (x2+1)(x2+4) (x2+1) (x2+4)
1 1
1 A ),

"IN+ P+ D 44

Now by taking integrals on both sides we get

1 q _1 1 q 1 1 q
= f(xz+1)(xz+4) X‘E'f(xzﬂ) X‘E'f(xz+4) x

1 d _1 1 d 1 1 d
= f(x2+1)(x2+4) ”“E'f(xzﬂz) X‘E'f(xz+zz) X

On integrating we get

1 4 11 X
=§.tan X_E'Etan §+C
1 4 I X
=:~I=§.tan x—gtan E+C

15. CDEHI glog sinx

Solution:

Given: CGSEXEIGESJH X

let] = Cﬂsaxelcgsinx

Logarithmic and exponential functions cancels each other in above equation
then we get

= cos’x.sinx
letcosx=t= -sinxdx=dt = sin xdx=dt

Substituting these values in given question we get

=3 J-msaxel"gm *dx = J- cos>x sinx dx
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= J-tg.(—dt)

= —J-ta.dt

On integrating
t4

=——+C
4

Now by substituting the value of t we get

cos*x
4

16. EJ logx {X—‘l + ],]_ 1
Solution:

Given: e3legx(x* 4+ 1)1
let] = Ealugx{xzb_i_ 1)—1
— Elt:-g:c3 {:X4'+ 1)—1

Logarithmic and exponential functions cancels each other in above equation
then we get

let x* =t = 4x° dx = dt = x* dx = dt/4
Now by substituting these values in given question we get
= J-Ealugx{:x4_|_ 1)—1 — J-

1 dt
S Jt+174

3

dx

X4+ 1
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1 J’ 1 dt
T4 t+ 1
On integration we get
1
= E]Gg(t+ 1)+ C
Now by substituting the values of t we get

1
= 1= Elng(x4+ N+C

17. f’ (ax + b) [f(ax + b)]"

Solution:
Given: f (ax + b) [f (ax + b)]"

letf(ax+b)=t=a .f (ax+b) dx=dt
Now by substituting these values in given question we get

= J-f’(aX+b)[f(aX+b)“] = J-tn(g)

1
=—J-t“dt
a

On integrating

1 tl'l.+1

=—. +C
an+1

Here by substituting the value of t we get

1 (flax+ b))n*t

. +C
a n+1

= m .{:ﬂ:ﬂX-F b))n+1 +C
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18. :

\/sin‘J’ xsin(x+ao)

Solution:
1

Given: J/ sin® x sin(x+a)

1

let] = ——
J/sin?x sin(x + )

As we know that, {sin (A+B) = sin A cos B + cos A sin B}

Using this formula we get

1

J/sin®x(sinx cosa + cosx sina)

=] =

Multiplying and dividing by sin x to denominator we get

1

=1=

NP sinx .
sin®*x(sinxcosa + COSX. 5 Sin a)

On rearranging we get

1

sina)

sin®x(sinxcos a + sinx. cosx
sinx

Simplifying we get
1

J/sin*x(cosa + cotx sin a)
1

sin?x,/(cosa + cotx sin a)

cosec?®x

| (cosa + cotx sina)
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now, let (cosa + cotxsina) = t = —cosec’x.sinadx = dt

Now by substituting these values in given question we get

1 cosec’x
— X= |- : dx
\/sin®x sin(x + o) y/ (cosa + cotx sina)

J’l dt
~Jyt© sina

1 1 dt
~ sinaJ T
1 1
=——|tz.dt
sin

On integrating we get

1
1 tz L
sina | 1
2
2
— 2 [i+c

sin a
Now by substituting the value of t

2

— f '
= —— cosa + cotxsina ]+C
sina [V( )

Computing and simplifying

2 COSX
= —— (c05a+ , smct) +C
sina | sinx
2 (cosasinx + cosxsina)

sina sinx
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19, SIn 1\/; cos~ lx/,_ 01
sin 1\/"_+Lml\/,_ xel |

Solution:

P N
sn Y X—COs

=1

wl

Given: sin™!x+cos™1yx

— — —
sin "ty x—cos 1%

Let] = sin Ly x+cos™iyx T {1)

— T
As we know, sin~!X + cos HE:E

Now using this identity we get

T —_ —_
sin™!yx — cos™yx (i — COS 1\.&) —cos1yx

= — ) + ) = E
sin—1 X+ cos—14x (2)
L -1 -1
J’sm 1yx —cos™ 1\;’_ (E—EGS 'ﬁ)—ﬂﬁﬂ ‘Ed
= X
sin—1 X + ms—ly’_ (g)

2 T
— = o -1
= (TL')J-(Z 2cos \#x) dx
Now by splitting the integral we get

Q€ -2
- J-(l'dxj - (%)J-(ms‘lﬁ.dx)

On integration we get

=1= X—(%) I ...(2)

Now, first solve for Iy:

as, I, = J-(ms‘lﬁ.dx)
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1 1 dx
letﬁzt:vix Zdx =dt = —= 2.dt = dx = 2. tdt

VX

=1, = J-{ms‘lt.zt. dt)

= ZJ-t. cos~ 1t dt

[uvdx
Because,

d(cos*t
= zft.cos‘lt dt = 2. [ms‘lt.f‘c dt—f%.[[ tdt} dt]

-tE

=u[vdx— f%.{fvdx] dx

= 2. ms‘lt.E—E.J-(— ‘%){g] dt

2
=12 EGS_lt—J- _t dt
: =)

Now by adding and subtracting 1 to numerator we get

T J’—1+1—tE i
=t .08 t— ﬁ . at

Splitting the denominator

N -1 1—t?
=t .cos "t— + . dt
V1—12 1-—12

Splitting the integral we get

=t2.cn5‘1t—|—f(
=t2.cns‘1t+J-(

dt) - J-(ﬂ).dt
at) o V10

1
V1 —1t?

1
V1 —1t?

as, | (Va2 —x2).dx = ~JaZ —x2+ —sin- (=
2 a

2
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t 1
=1, =t%cos't+ sin‘lt—iﬁ 1 —1t2 —Esin‘l(t)

t 1
=1, =t cos 't— SV1- t2 + Esin‘lt

Put it in equation. (2)

4 t 1
= I:X_(E) [tz.ccrs‘lt—— l—tﬁ-l—ism‘lt] .. (2)

2

Now substitute the value of t we get

=]l=x—-

i

(%) [{ﬁ)z cos 1\4-’_—— 1—{-1;'_)24——5111 TVx

Computing and simplifying we get

-3
-3

X 1
X.cos tyx— gﬂl —xX+ Esin‘l ﬁ]

(Vx—x?) ,

T
R | -1
X. (2 sin \.“X) > 2 5111 1.."}{]

4x 2 2
=x—2x+—sin"'Vx+—x—x2— —sin"tx
i U T
2 2
= _X+E[(EX_ 1)sin™? Vx| + Eﬁ.fx —x2+C

2(2x—1)

==

5111‘1\.’_4— 1!:{ x2—x+C

Solution:

https://byjus.com

NCERT Solutions for Class 12 Maths Chapter 7 -

Integrals


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App

1—1.,.";

Given: ¥ 1Hvx

1—1,,.@
1+1.,.'§

Let x= cos?B = dx = -2sinB cos 6 dB

let [ =

= x=cosBorf = cos tx

Substituting these values in given question we get

=1= 1“*"““;"25{—2 sin B cos B)dO

1+, cos”8

2 si EB Eﬁ)d[-}
sin2cos2;

Using standard identities the above equation can be written as

. B
sins (3 B 0
J- 8 .(2).(251112 COS 2) .(21:05 5 1)de

Cas+

o ] [ e [ e Q] o () 1)
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- [ oo Qe ] - (s

Splitting the integrals we get

[~ (s coss) as-+4 [ sine($) ae

= i 51112 cosz sin >

Again by using standard identities above equation can be written as
B

=—2. J- sin®0de + 4 J- sin? (E) de

1—cos20 1— cosB
=—2.J-le’:}+ 4J-le’:}

On integrating we get

5 8 5111ZB]+ 0 sinﬁ]
2 4

2 2
sin 20

=0+ —

+20—-2s5in6+C

Computing and simplifying

2.8in06.cosB

=0+ 2 —2s8inB+C
2.1 — cos26.cos0
=0+ > — 241 —cos28+C

Substituting the values we get

=cos tYx+VI—xVXx—2V1I—x+C
=cos VX + x(1-x) —2J1—-x+C
= I=cos 1yX+x—x2—2y1I—x+C

24+sin2x
21. —el

|+ cos2x

https://byjus.com
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Solution:

let 1 2+ s5in2x N

et[=—¢°
1+ cos2x

NCERT Solutions for Class 12 Maths Chapter 7 -

Subsisting the sin 2x = 2 sin x cos x formula we get

(2 + 2 sinxmsx) «
N 2c082x

Now by taking 2 common

(1 + sinx-:crs:{)
=2. x
2c0s52x

On simplification

1 sinxcosx
_|_
C0S2X C0S2X

= (sec?x + tanx)e®

Substituting integrals both the sides we get

J’ 24 sin2x

— e¥dx =J- sec?x + tanx)e*dx
1+ cos2x ( )

Now let tan x = f(x)

= f(x) = sec’x dx

J’ 24 sin2x
1+ cos2x

e¥dx = J-{f{:{) + f'(x))e*dx

On integrating we get
=e*f(x) + C

= I=e*tanx+C

,1'2 +x+1

22. _
(x+1)"(x+2)

Solution:

https://byjus.com
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x® 4+l
GIVeN: (41)2(x+2)
x®° +x+1

Let T = (c+1)2(x42)

Using partial fraction we get

2 +x+1 A B C

let (+1)3(x+2)  x+1  (x+1)%  (x+2) - (1)

X +x+1 CA(x+1)(x+2) +B(x+2) + C(x+ 1)?
T X+ 1)2(x+2) (x+ 12(x+ 2)

x2+x+1 AX?+3x+2)+B(x+2)+C(x*+2x+1)
— =
(x+1)2(x+2) (x+ 1)?(x+2)

= x> +x+1=Ax*+3Ax+2A+Bx+2B+ Cx* + 2Cx + C

= %2+ X+ 1 = (2A+2B+C) + (3A+B+2C)x + (A+C)x?

Fquating the coefficients of x, x* and constant value. We get:
(a)A+C=1

(b)3A+B+2C=1

(c) 2A+2B+C =1

After solving the above equations we get
A=-2,B=1andC=3

Substituting the values of A, B and C we get

x2+x+1 -2 N 1 . 3
= =
(x+1)2(x+2) x+1 (x+1)2 (x+2)

Taking integrals on both sides

x*+x+1 i — -2 1 3 i
(x+ 1)2(x+ 2) X_J-(x+1+(x+ 1)?+(x+ 2)) x
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Splitting the integrals we get

(e (s ()

= —zf(ﬁ) dx + f{(x+ 1)7%)dx + E'J-({xi EJ)dX

On integrating we get

x+ 1)1
=—2log|lx + 1| + (%)+ 3loglx+ 1|+ C
1
=—2loglx + 1| — T + 3loglx+ 1|+ C
-1 ]—I
23. tan
|+ x
Solution:
Given: tan~! |=—
1+x
1—x
letl =tan™?
1+x

letx=cosB8=dx=-sinBdB

1

= 0= cos™'x

Now by substituting these values in given question we get

I—J-t 4 l—xd _J’t . 1—1:058{ n8)do
= [= | tan 1+XX— an 1T cosB sin

Using standard identities the above equation can be written as
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2sin?
— 2’ (5in@) dB

— J-tan‘l
2cos2 )

3]
= — J-tan‘l tan?2 (E) (sinB) d@

—

On simplification we get

5}
= — J-tan‘ltani.{sinﬂ) de

1
=— EJ- 0. (sin6) dé

Now by using product rule

du
J-u.vd:{= U.J-‘Vd){— —.U-vdx} dx
dx

= 1[9{'8)[19— I[E}J-'Ed[-} J-deU-' d[-}}d[-}]
=—5 | 8.(sin =58 ) sin 361 SV

Computing and integrating we get
1
=3 [E.{— cosB) — J- 1.(—cos8) dE}]

1
=-3 [—6.cos0 + sinB ]

Substituting the values we get

1 1
= EB' cosB —Eﬁf{l— cosZ6
1 1
= Ems‘lx.x—iﬁf{l —x2+4+C

1

= E(X cos™ix— M)—F C
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'\“_2 +1 [log (x*+1)=2 ]Dgx]

,1'4

24,

Solution:

Given: ¥ xZ+1[log(x*+1)-2logx]
W

vx2+ 1[log(x? + 1) — 2logx]

w4

let] =

XE +1
= [log(x*+ 1) —logx?]

Using logarithmic identities we get

1 (x2+1 x2+1
=E X2 log X2

On computing

L e+ )

1 2
Imwletl-l——2=t=> ——ad:{:dt
X X

Substituting these values in given question we get

241 2+ 1)-121 1 1 1
_ J’ﬁx [log(x i ) — 2logx] dx:J’_a ’1+—2[10g(1+—2)]dx
X X X X

= [ 3. vilog(oat

By using product rule

du
J-u.vdx= u.J-vdx— —.U-vdx} dx
dx

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App

1 1 d
J- E.w,,t[lﬂg(t)]dt E[Ith.J-\,tdt J-dtlﬁgt.[f\,tdt} dt]

Computing and simplifying we get

3 3
11 tz 1 |tz
= — = Dgt E—J-E ? t
2 2
3
112 =2 771
=—— 5tzl-::-gt—f 3 dt
2
l'Etgl t EJ-tldt]
= ——|=t2 — = 2
21398 T3

On integration we get

112 3 2 t%
=_E EtEIth—g.?
2
123 122 3
=[—E.§ 21Ugt+i E.E.tz]

=— —tz [lﬁgt —=

Substituting the value of t we get
3

= (1 S g1+ 1)~ + o
T3 xz) |'°% x2) 3
Evaluate the definite integrals in Exercises 25 to 33.

- J []—unr]dr
| —cosx

Solution:
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1— sinx
let,I = J- {e )dx

1 — cosx

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

Substituting the standard identities for 1 —sin x and 1 — cos x we get

L 1— Esin% cos%
— J-ﬂ(e" % dx
_ im2 [ 2
5 2sin (2)

Now splitting the denominator

T 1 25111% cas%
= J- * dx

3 : 2sin2 @) - 2sin? @)
= J-_“E eX Gmsecz G) — cot— )dx
2

X
now let f(x) = — mti

Substituting these values we get

1 X 1
r R 21 _ 2
= f'(x) = ( cosec (2)) = —COSec

2 2

2

X

(_

2

)

= J-_T;{ex (% cosec? (_) — cot— ) dx = J-l(f(xj + ' (x))e¥dx

On integration we get
= [e*f(x)]"x
2

i1

= [ (- eot3)] .

2

Now by applying the limits we get
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=— :e“ (mtg) — eg (cntg)]

= —[e=(0)- e%(l)]

m

= — :ﬂ—EE]

On simplification we get

dx

EEJE SINX COSX

1 . 4
0 cos™ x+sin" x

Solution:

m .
I SINXCOSX

GQiven: “? cos*x+sin®x

M

4 sinxcosx
let,] = ,
o COS*X+ sin*x

Taking cos*x as common we get

L

J’E sinxcosx
= -~
o sin X)
C0S*X

-:GS‘*X(I +
T 2
7 tanxsec?x
= — dx
o (1+tan*x)
Now let tan’x =t = 2 tan x sec’ dx = dt

And when x=0 then t=0 and when x=m /4 then t=1

Now by substituting these values in above equation we get

M
: 7 tanxsec?x i J’l 1 (dt)
= = D = - | —
o (14 tan*x) x o (1+1t2)\2

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU's

The Learning App

On integration
1
= [ = —[tan" 1]}
2
Now by applying the limits we get

1
=3 [tan~'1 —tan~10]

7
cos” x dx

27. J

Solution:

2 . 2
0 cos“x+4sin" x

2

I
jz COS X
0

Given: cosZx+4sinx

m

let 1 J’E cos’x i .
eLl = , X e
o C0S?X+ 4sin?x (1)

Substituting sin® x formula we get

T

J’i cos?x
==
o C0S2X+4(1— cos2x)

i1

J’E cos’x
= 2 dx
o C0sZx+ 4(1) — (4cosx)

On computing we get

T

J’i cos?x i
=| ——dx
o 4— 3cos?x

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals
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Now multiplying and dividing by 3 to the numerator we get
a 1.3::052:{

= J- B M dx
o 4— 3cos?x

Again by adding and subtracting 4 to the numerator we get

3

bl
1 J’E—3c052}1+ 4—4
o 4—3cos¥x

The above equation can be written as

1 J’%-ﬂ: —3cos’x—4
—— X
0

3 4 — 3cos2x

Now splitting the integrals we get

i1

1 J'%d:—?,ms?x 1 J’E 4

3"

——— dx+-. | ——
o 4—3cos%x 3 J, 4— 3cos%x

m

1J-%(1)dx—|—1fi i d

=—c. =. X

b L S ()
sec-x

Applying the limits we get

m

1 g 1 J’E 4sec?x

D+3. dx

o 4sec?x—3

1 [n]+1 J’g 4sec’x i
3R ) iy -3 &

1o

: TL'+ 2 J’E 2sec?x ;
=]=———+—.|] —— dx
6 3 J, 1+ 4tan?x

T
== _E+Il {:2)

First solve for |:

https://byjus.com
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: 2 J’E 2sec’x d
==.| ————= dx
1 o 1+ 4tan?x

let 2 tan x =t = 2 sec’x dx dt
Whenx=0thent=0andwhenx=m/2thent=-oo

Substituting these values for above equation we get

T
2 J’i 2sec?x i 2 J’m 1 it
-] ——dx=-.
3 J, 1+ 4tan?x 3 ), 1+1t7

Integrating and applying the limits we get

2
==z [tan~* t]§

2
=3 [tan"too — tan~10]

Put this value in equation (2)

[= ——+4—
= 6 3

I T
=]=—
6

T
3 SIN X + COs 1

= J JJsin 2x

Solution:
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1T o
< sin x+cosx

Ji—F/— dx

Given: s VSin2x

ﬂ ¥

3sinX + CosX
let, ] = — dx

/sinZ2x

m
e W

On rearranging we get

m

J’E sinx + cosx
T J—(—sin2x)

Now by substituting the sin 2x formula we get

m

3 sinx+ cosx
=1 dx

J—(—1+1—2sinxcosx)

&

1 can be written as sin’ x + cos ? x

Substituting this in above equation we get

m
3 sinx + cosx
n

dx

f1 — in 2 AT i
= J1—(sin?x+ cos?x— 2 sinxcosx)

As we know (a + b)? = a? + b? using this in above equation we get

m

J’E sinx + cosx
T J(1— (sinx — cosx)?)

Now let sin X —cos x =t = (cos x + sin x) dx = dt

b T : 1 w"_ l—\,@ dwh T : \-@
; . S 7 =—=t=—
whenx 6 ) ) ) 4and wnen x 3 2

Substituting these values in above equation we get

k1 '.,."E -1

J’a sinx + cosx J’ Z 1 dt
= XxX=| - —
T J(1— (sinx — cosx)?) 8 J(1-(1m3)
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ﬁi—l

2 1
= L(ﬁ;)ﬁ dt

let f(x) = d f(—x)

1 1 1
————an = =
V(A= (?) JA-(-92) J(1-(93)
Thatisf(x) =1 (-x)
So, f(x) is an even function.

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

[ J-_ af(x)dx =2 J- af(x)d:{]

By using the above formula we get

ﬁg—l

Tz 1
. —dt
J; VA-(2)

On integrating

=1=2

—

v3-1
= 1= [2.sin7"t] 2

Now by applying the limits

ﬁ—:[)

=1=2. sin‘l(

J‘ 1 dx
29. 0 F—I-I-I—\/’;

Solution:
J"l d!(
Given: 0 vi+x—Jx

https://byjus.com
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let,] fl dx
et,l= | ——
U\,.']_-FK—\&

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

Now multiply and divide V1 + X+ VX to the above equation we get

J’l 1 xﬂJFXJrﬁd
= X.
o VI+Xx—X J1+x+4x

J’1\f1+x+ﬁd
) Trx—x O
On simplification

J’1\H1+x+ﬁd
=| ———dx

1
o

Now by splitting the integrals we get

1 1
=J- m"l+XdX+J- Vxdx
] 0

= J-l((1+ X)%)d){-F J-l(x)%dx

On integrating we get
1 3 1
(x)z
3| 7|3

2 0 2 1p
Now by applying the limits we get

B (1+ x)%

2 3 3 2 3
=3 [(1+ 1)z —(1+0)z] +§. [(1)Z]
Computing and simplifying we get

2 3 3.2 32
=3-[(@2 - (1)2]+ 3. [(1)2]

https://byjus.com
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2 3 2
=§. [{:2)2 - 1] +§[1]

2 31 2 2
=3 [(2)5] - [+3.01

2
=§.[2\/E]

42
3

= ]

T .

— sinx+cosx
3. | ¢ .

0 9+16sin 2x

dx

Solution:

m .,
: SINX+COS5X

let ‘0 9+1é6sinZx

Also, letsinx—cosx=t

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals

Differentiating both sides, we get,

(Cos x + sin x) dx = dt

Whenx=0,t=-1

M
X —
And when 4,t=0
Now, (Sin x — cos x)° = t2
1—2sin x cos x = t?

Sin2x=1-12

Putting all the values, we get the integral,

L J’“ dt
- J_,9+16(1—12)

https://byjus.com
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: J’“ dt
~ ), 25 —16t2

The above equation can be written as

0 dt
1= Lr:faf—@t)z

On integrating we get

I

_1[ 1 : |5+4t]”
~2l2(5) %85 —at

-1

Now by applying the limits we get
[= L [ln:rgl — 1n:rgl]

40 9
[= il-:»g"%'

40

T

31. Jﬂz sin 2xtan”'(sinx) dx

Solution:
T
. zsin 2x tan~1(sinx) dx
Given: fﬂ {: )

M

2
let, 1 =J- sin 2xtan~!(sinx) dx
0

m

2
=J- 2sinx cosx.tan™*(sinx) dx
0

letsinx=t= cos xdx =dt

NCERT Solutions for Class 12 Maths Chapter 7 -

When x=0thent=0and whenx=m /2 thent=1

Now by substituting these values in above equation we get
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m
= 1
2
=:-J- 2 sinx cosx.tan (sinx) dx=J- 2t.tan~(t) dt
0 0

Using product rule

[uvcm [ var [ 2] vas] o

=2 f 1t. tan~1(t) dt = 2 [tan~(1). J- tdt— J- %(tan‘l{:t)).[ J- t. dt} dt]

Computing using product rule we get

2-1: ‘1tt2 J- ! tzdt
=20~ 173

2_1: 1 t? 1J’—1+1+t2 it
=23 ) Tire

Splitting the integrals we get

21:‘1ttE IJ- ! dt+J-1+tEdt
i O'z 2 1+ t2 1+ t2
On simplification we get

[ 2 1 1
— -1 - _ _
—Z_tan (1.5 EU — dt—I—J-l dt}]

[ 1
= 2 |tan 1 (1) 5 E'{_ tan™(t) + t}

= [tz-.tan‘l(t) —{~tan"*(t) + t}]

Computing we get

=2 f 1t. tan~(t) dt = [t®.tan™(t). —{— tan~2(t) + t}]}

Now by applying the limits

=[1%.tan"*(1).—{—tan"*(1) + 1}] — [0%.tan"1(0).—{—tan~*(0) + 0}]

https://byjus.com

Integrals


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU's

The Learning App

- [1.%.—{—£+ 1]

T T
= 14—1—1
=[= [g— 1]

n xtanx
32, J dx
0Osecx+tanx

Solution:
fﬂ xtan x
Given: -9 secx+tanx

T Xtanx
let,I = _—
o Secx +tanx

As we know that

NCERT Solutions for Class 12 Maths Chapter 7 -

(1)

{J-af{x)dx= J-af(a— X)dx]

Using this in above equation we get

=”I=J-ﬂ (m—x)tan (m—x)

sec(m — xX) + tan(m — x)

Using standard allied angles the above equation can be written as

[ (m—x)(—tan (x))

"~ J, (—secx) + (—tanx)

_ J’“ —(m—x)(tan (x))

—[(secx) + (tanx)]

secXx+ fanx

_ J’“ (m—x)(tan (x)) dx

Adding (1) and (2), we get

X

. (2)
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T xtanx (m—x)(tan (x)
21 = J- + ( ) dx
o Secx+ tanx secx + tanx

Now by adding we get

T mtanx
21 = — dx
o Secx+ tanx

Tan x can be written as

sinx

T
_ . COSX 4y
0 1 sinx

COSX COsX

T (sinx)

Jy (1+ sinx)

J’“(—l + 1+ sinx)
=T
o (1+sinx)

2l=1

Now by splitting the integrals we get

T (=1) dx+n.fﬂ(1+smxj

=T.
o (1+sinx) o (1+sinx)

Again by multiplying and dividing above equation by 1 — sin x we get
™ -1 1—sinx “

=TI ( ,) x{ , )dX-FTL'.J- 1.dx
o (1+sinx) (1- sinx) o

Splitting the integrals

T(1—sinx) ™
=—TII.J- —dX-i—TII.J- 1.dx
0 0

(1— sin?x
™(1 —sinx) T

2l = —TII.J- — dK-i—TII.J- 1.dx
o  C0S?X 0

T 1 sinx T
EI=—TII.J- [ oo > dX+TII.J- 1.dx
o lcos?x cos 0
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M

T
21 = —TL'.J- {sec?x— tanxsecx} dX-I-TII.J- 1.dx
li] li]

On integrating we get

= 2] = —m. [tanx — secx]|g + [X]3

Now by applying the limits we get

= 2l = —m.[tanT —secm —tan 0 + sec 0] + . [ — 0]
= 2l=—m[0—(—1)—0+ 1] + m [m]

=2l =m[-2 + 7]

TT
[=—.[m—2
=1=7 [ — 2]

4
3. [ [lx—1l+1x=21+1x-31]dx

Solution:
4
Given: fl [lx—1] +|x—2| + |x— 3] dx

Let,
4
5 1=f lx— 1] + [x— 2| + [x— 3] dx
1
Now by splitting the integrals we get
4 a 4
ﬁ1=f (lx— 1/] dx—I—J- lx— 2| dx+f [lx — 3] dx
1 1 1

1Etl=11+12+13

First solve for |;:

11=f4[|x—1|] dx
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Aswe canseethat(x-1)20whenlsx<4

4
=>11=J-(X—1)[1X
1

On integrating we get

1

XE
=>11=[——X]
2 4]
Now by applying the limits we get
(4)? (1)?
L=—4——+1
R ) 2
I -8 4 l-l— 1]
= — — S
o | 2
I 5 L
= 1= _ 2
I 9
= 173

Mow solve for la:

I; = F[Ix— 2[] dx
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Aswe canseethat (x-2)<0whenl<sx<2and(x—2)20when2<x<4

As we know that

[ J; bf{x)dx= J; Cf{x) dx+ J; bf{x)dx]

By using this we get

=1, = J-E—{x— 2)dx + J-4(x— 2)dx

On integrating
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_|_

1

KE

%2 “
— — 2%
2

Now by applying the limits we get

(2)° (1)° (4)° (2)°
:’12:__7_2(2)_ 5 +2(1) |+ 7—2(4)—T+2(E)
i 1
=}IE=—_2—4—E+2]+[8—8—2+4]
1
5

Now solve for ls:

I = F[Ix—SI] dx

Aswecanseethat(x-3)<0Owhenl<sx<3and(x-3)=z0when3<x<4

As we know that

[ J; bf(x)dx= J; Cﬂ[:n{)d:nH— J; bf(x)dx}

By using above formula we get
3 4
=I; = J- —(x— 3)dx+J- (x—3)dx
1 3

On integrating we get

_|_

%2 ¢
— —3x
1

XE
3

Now by applying the limits
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#hz_fsﬂ 9 N (C5
e i
$E=P+J

I

2
asl=1+1,+1;

Substituting the above all values we get

, 9+5+5
=]==4+—-—+-
2 2 2
19
=] =—
2

Prove the foIIowing (Exercises 34 to 39)
2 2

4. | ———=—+log—
-[] X (r+l} 3 3

Solution:
3 dx

Given: ~1 *)x+1)

To Pr _J’g X —E—I—l 2
PO &+ 37 %3
Letl = — &%

T & D

Using partial fraction

1 A B C

let ————=—+—+
© (x3)(x+1) x xT x+1

(1)

NCERT Solutions for Class 12 Maths Chapter 7 -

—3(4) — {T)E +3(3)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App

1 CAGE+D+B+D+ C(x%)
TEETD G+ D)

= 1=A(x?>+x)+(Bx+ B) + Cx*?

= 1=Ax?+ Ax+ B+ Bx + Cx?

= 1=B+(A+B)x+(A+C)x

Equating the coefficients of x, x* and constant value. We get

(a)B=1
(b)A+B=0=A=B=A=-1
(JA+C=0=C=-A=C=1

Put these values in equation (1)

1 A+B N C
S W
x)x+1) x x*T x+1
1 -1 1 1

— = —+—+
Z){xzj(x-l—l) x xz x+1

Taking integrals on both side we get

—1 dx = d d ! d
= J-{:XE){:X-Fl) x J-__ K+J-m X+ (x+1) X

x =[—loglx| —x~ 1+ loglx + 1|]3

Now by applying the limits we get

3+1 1 1+1
e ()

=[5 +1oels] + (1= el

https://byjus.com
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Computing and simplifying we get

—[ L1 |4><1|]
B E 98|33

=[5+ o8]
T3 T%%3
= LH.S=R.HS

Hence proved.

1 .
35. Jﬂ xe'de=1

Solution:

1
X
Given: fﬂ xe"dx

1

To Prove : J- Xxe¥dx=1
1]

1
Letl = J-xe“dx
1]

Using product rule we get

[uvcm [ var [ 2] vas] o

1 1 ldK
= J- XEde=K.J- e“dx—J- —.
0 0 o dx

On integrating

1

1
= J- xe*dx = [xe“]é—f 1.e%dx
0 0

Now by applying the limits we get

([ = ax

NCERT Solutions for Class 12 Maths Chapter 7 -
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1
= J- xe*dx = [xe*]§ — [e*]3
0
1
= J- xe¥dx = [1.e!—0.e°] — [e!—e?]
0
1
= J- xe¥dx=e—-0—e+1
Q0

1
= J- Xxe*dx=1
0

Therefore LH.S=R.H.S

Hence Proved.

1 .
36. J 1,1:”(:054 xdx=0

Solution:
1
Given: J_1 X7 cos*xdx

1

To Prove : J- x7 cos*xdx =0
-1

1
Let] = J- x17 cos*xdx
-1

As we can see f(x) =x*" .cos*x and f () = (-x)*" .cos* (-x) = x*" .cos*x

Thatis f (x) =-f (-x)
s0, it is an odd function.

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

[J:af(x)dx= D]
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== J- x17 cos*xdx =0
-1

Hence proved.

I
37. J.}z sin” x dx =

Ld | o

Solution:

T
Given: [2sin®xdx
T

z 2
To Prove : J- sin®xdx = —
0 3

m

2
Let] = J- sinxdx ... (1)
0

Above equation can be written as

n
2 .2
= sin x. sin-xdx
1]
m

2
=J- sinx. (1 — cos®x)dx
0

Now by splitting the integrals
T m

z z
=] = J- sinxdx—J- sinx. cos®xdx
0 1]

21, ..(2)

First solve for |;:

=] = [—cosx

m

2
=1, = J- sinx. cos?xdx
0
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letcosx=t= sinxdx=dt =sinxdx=-dt

When x=0thent=1and whenx=mn/2thent=0

0
=1, = J- t2(—dt)
1

= — J-th(dt]

On integrating we get

]

Now by applying the limits we get

3

1
=)‘I]_=§

Substitute in equation (2)

1
2
= [ = [—cosx], ~3
T 1
=] = _{EGSE_ cnsﬂ}— E
1
=2]=1—-
I 2
=2]==
3
LHS=R.H.S
Hence Proved.
E
38.]5‘2 tan’ x dx =1—log?2
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Solution:

™
. < 2tan®xdx
Given: fU

1o

I
To Prove : J- 2tan®xdx = 1 —log2
o

m

I
Let] = J- 2tan®xdx ... (1)
0

The above equation can be written as

L

4 2
= 2.tan x. tan-xdx
o

Substituting tan® x formula we get

m

Y
= E.J- tanx. (sec’x— 1)dx
0

Now by splitting the integral we get

M M
r r

=] = 2{—[ tanxdx+J- tanx.se-:zxd:{]
i)

o
™i4
=1 = —[2logsecx]," +2.1; ...(2)

First solve for |;:

m

4 2
=], = | tanx.sec“xdx
]
let tan x =t = sec? x dx = dt

When x=0 then t= 0 and when x=mn /2 thent=1

1

o

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJU's

The Learning App

On integrating we get

[

Applying the limits we get

1

Substitute in equation (2)

1
=1= [Elu::rgn:n::rs:-:]",;‘M +2.5

On simplification we get
s
=1=2 {lﬂg cos — log cosﬂ} +1
Substituting the values of cos 0 =1 we get
1
=1= E[IGgE—10g1}+ 1

1 2
=I1=1lo (—) —lo 12}+1
[ &\ 7z g(l)
=I=1-log2 +logl
=1=1-log2

L.H.S=R.H.S
Hence the proof.

1, _ T
EQ.J sin” ' xdx=——1
0 2

Solution:

NCERT Solutions for Class 12 Maths Chapter 7 -
Integrals
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1
Given: J, sinT'xdx

1
™
To Prove : J- sin"!xdx = 2~ 1
0

1
Let] = J-sin‘lx.ldx
1]

Using product rule we get

du
J-u.vd):: u.J-vdx— —.Uvdx} dx
dx
1
= J- xe*dx = sin™?! J- 1.dx — J- —sin~'x J-l dx} dx
0

On integrating we get|
1 1 1
= J- xe¥dx = [sin™?x.x]} —J- ———.xdx
0 o V1 —x2
=I=[sin"'x.x]§ -1, ..(2)

First solve for li:

1
=] =J- .xdx
! o V1 —x2?
let1-x2=t=-2xdx=dt

Whenx=0thent=1andwhenx=1thent=0
01 —dt
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=0L=1

Substitute in equation (2)
=I=[sin"'x.x]3 -1

=I=sin"}(1)-0-1

I I 1
=]=—=—
2

LLHS=R.H.5

Hence Proved.

1 )
_3. T
40. Evaluate J > dy as a limit of a sum.

0
Solution:
1
2—3x
Given: fﬂ € dx

1
Letl = J-eg‘g"dx
0

b
because,J- f(x)dx = (b— a) }ll—I*IDl:'% [fla)+f(a+h)+--+f(a+(n—1)h)]

b—a

where, h =
n

Here,a=0,b=1,andf (x)=e***and h

1
= lim —[e? +e2.e3" + +e2. o760 _ + 2 o731

n—aoo I

1
= lim —[e2{1 + e3} + 76 4 ... 4 ¢~3(-1)hy]

n—oo I

1 = (e)
i)
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i 35 Iy
1 1-— (E_E)
= lim —|e?{ ————=—¢| ash=—
n—z 11 1— (E_E) n
I J

1 e 3) -1
= lim —|e? ()

3
el (e‘a) -1

1 n
— a2 -3 _ o n
=e“. (e 1][11513011.( 3) ( _E)_ )

On simplification we get|

3
2 fa-3 _ _2
— (e (e D) lim n

3
3 R (e‘a) -1

We know that

I [ - ] |

im |———| =

n—eo (%) — 1

Substituting this in above equation we get

—e 1 4 ¢?

——
~1=3(=3)

Choose the correct answers in Exercises 41 to 44.

de . At
41. Jﬁ is equal to

€ +e
(A) tan™ (e") + C (B) tan™' (™) + C
(C) log(ef—e") +C (D) log (¢* + ™) + C
Solution:
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(A) tan™ (e¥) + C

Explanation:

J‘ dx
Given; ~ ef+e™*

dx
o= [0
X 4 p—x

NCERT Solutions for Class 12 Maths Chapter 7 -

The above equation can be written as

_J’ dx
) ex(ezx+1)

e*dx
(e?x+ 1)

Pute*=t= e*dx=dt

- J-(EE::i—Xl) f%

= tan"'t+C
= tan"}(e¥)+C

Hence, correct option is (A).

2

cos 2x .
42, J dx is equal to

(sinx + cos.x)

—1
(A) — +C
SINX+C0OsX

(C) Toglsinx—mstC (D)

Solution:
(B) log |sinx + cos x| +C

Explanation:

(B) 'loglsinx+cmx|+C

l

(sin x+::c-sx}2

https://byjus.com

Integrals


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U'S NCERT Solutions for Class 12 Maths Chapter 7 -

The Learning App Integrals

Ccos2X

Given: = (sinx+cosx)?

COs2X

let] = X
(sinx + cosx)?

Substituting cos 2% formula we get

cos?x — sin’x

= X
(sinx + cosx)?

By using a®>—b? =(a + b) (a— b) we get

J’ (cosx — sinx)(cosx + sinx) 4
= X

(sinx + cosx)?
On simplification

(cosx — sinx)
= : dx
(sinx + cosx)

Putsinx+cosx=t=cosXx—sinx=dt

(cosx — sinx) dt

. Xx=|—

(sinx + cosx) t
=log|t| + C

=log|sinx + cosx| + C

Hence, correct option is (B).

43. If f(a + b —x) = f(x), then Jb x f(x)dx isequal to

.a+b -a+b-

(A) . ‘hf(b—x)dr (B) ri}‘,1"[4I;r+3c:}nfivc
b—a ;b a+b b
(C) jakﬂftxlair (D) Hj Lﬂf{xldr
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Solution:
a+b
(D)

2

J:}f{xjdr

Explanation:

b
Given: fa x(x) dx

b
let,I = J- X f(x) dx

As we know that
{fx)=fla+b—x)}

Using this we get

b
=:-I=J- (a+b—x)fla+b—x)dx

b
=1= J- (a+b—x)f(x)dx
Now by splitting the integral we get

b b
=1= J- (a+ b) f(x) dX—J- (x) f(x) dx

b
=1= J- (a+Db)f(x)dx—1

b
=2l = J- (a+Db) f(x) dx
(a+b)

> J;b f(x) dx

Hence, correct option is (D).
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L 2x-—1
44.The value of J tan

0 l+x—x°
(A) 1 (B)O (C)-1
Solution:
(B)O
Explanation:

1 _ 2x—-1 )
1
Given: f“ tan (1+x—x2 ax

1 L 2x—1
Letl = tan~ (—) dx
0 1+x—x?

The above equation can be written as

B J-lt _1( x+x—1 )d
- ), Texa—x0/®

= J:tan‘l (%) dx

As we know that

A-—B
tan~! (1 n AB]) = tan"*(A) tan"1(B)

By using this formula we get

- J-l[tan‘l(xj —tan™(1 —x)]dx ... (1)

Again as we know that

[J-af(x)dx= J-af{a— x)dx]

By using this we can write as

https://byjus.com
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1
= J- [tan™(1—x) —tan™ (1 — (1 —x))]dx
li]
1
= J- [tan™?(1—x) —tan™* (x)]dx ...(2)
0
Adding (1) and (2), we get

21 = J-l[tan‘l(x) —tan (1 —x)]dx + J-l[tan‘l(l —x) —tan 1 (x)]dx

1
21 = J- [tan™!(x) — tan™(1 — x) + tan~ (1 — x) — tan" ! (x)] dx
0

=2[=10
=]=0

Hence, correct option is (B).
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