CHAPTER

INTEGR

Chapter Objectives

This chapter will help you understand :

» Integrals : Introduction; Integration as an inverse process of differentiation; Methods of integration; Integrals of some
particular functions; Integration by partial fractions; Integration by parts; Definite integral; Evaluation of definite integrals
by substitution; and Some properties of definite integrals.

f@: Quick Review

Integration is the act of bringing together smaller
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components into a single system that functions as
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Integration is the inverse process to differentiation.
So instead of multiplying by the index and reducing
the index by one, we increase the index by one and
divide by the new index.

The first documented systematic technique capable
of determining integrals is the method of exhaustion
of the ancient Greek astronomer Eudoxus (ca.
370 BC), who sought to find areas and volumes
by breaking them up into an infinite number of
divisions for which the area or volume was known.
This method was further developed and employed
by Archimedes in the third century BC and used to
calculate areas for parabolas and an approximation
to the area of a circle.

The major advance in integration came in the
seventeenth century with the independent
discovery of the fundamental theorem of calculus by
Newton and Leibniz. The theorem demonstrates a
connection between integration and differentiation.

?,@: Know the Links

' https://brilliant.org/wiki/integration-tricks/
= https://www.whitman.edu/mathematics/calculus_online/
chapter09.html
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% Understand the concept of integration of rational-
irrational, trigonometric, exponential and logarith-
mic functions.

% Study the proper method to solve integration-based
concepts.

¥ Keep a separate list of important concepts and
formulae to revise as often as possible.

% Try to practice a variety of questions from different
topics to gain speed.

TRICKS... 7/~

N Manipulations of definite integrals may rely upon
specific limits for the integral, like with odd and
even functions, or they may require directly chang-
ing the integrand itself, through some types of
substitution.

N\ However, most integrals require a combination
of techniques, and many of the more complicated
approaches, like interpretation as a double integral,
require multiple steps to reduce the expression.

I https://fwww.intmath.com/integration/integration-mini-lecture-indefinite-definite.php
I https:/fwww.mathsisfun.com/calculus/integration-introduction.html

= | Multiple Choice Questions

c0e0

(1 mark each)

cos 2x —cos 260

Ans. Correct option : (a)
Q.1 J cosx —cos@

dx is equal to
Explanation : Let,

(a) 2(sinx + xcos 0) + C - Icost cosZ@d

(b) 2(sinx—x cos 0) + C cosx —cosd

(c) 2(sinx + 2x cos 0) + C (2cos’ x —1-2cos* B +1)
(d) 2(sinx — 2x cos 6) + C ol cosx —cosf dx

[NCERT Exemp. Ex. 7.3, Q. 48, Page 166]
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dx

B ZI (cosx + cos@)(cosx — cos )
(cosx —cos6)

= 2_[ (cosx + cosB)dx

=2sinx+2cos@+C

Q. 2. The value of -E,(xs +xcosx+tan’x +1)dx is

(@ o : (b) 2
(c) = (d) 1
[NCERT Ex. 7.11, Q. 20, Page 347]
Ans. Correct option : (c)

Explanation : Let,

T
I= I 2,[(x3 +xcosx +tan’ x + l)dx
2
= 4 4 L
= J 2 xXdx +J 2 X cosx +J. 2 tan’ xdx +f 2 1-dx
2 2 2 2

It is known that if f(x) is an even function, then
J‘:f(x)dx = ZJ.:f(x)
then f f(x)dx=0

dx and if f(x) is an odd function,

1:0+0+0+2j0?1~dx

2 -2 -

4+3smx)dx o

210
Q. 3. The value of IO g(4 3 cosx

3
@) 2 ®) 5

(d) -2
[NCERT Ex. 7.11, Q. 21, Page 347]
Ans. Correct option : (c)
Explanation :

Let 1= j21 [4+351“"de ()

4+3cosx

i 4+3sin(%—xj
Izjozlog —— =< ldx
4+3cos(%—xj

[ I:f(x)dx = j:f(u —x)dx}

_J~21 (4+3cosxjdx (11)

4+3sinx
Adding equations (i) and (ii), we obtain

21=I3 log 4+3sinx +log 4+3c95x dx
0 4+3cosx 4+3sinx

z 4+3sinx 4+3cosx
=2[=|2lo x dx
JO g(4+3cosx 4+3sinxj

(90

-.(ii)

=2]= _[flogldx

:>21=jfotix
0
= [=0

d;
Q.4. Iex +xe7x is equal to

(@) tan!(e) + C
(b) tan! (™) + C
(c) log (" -e™) +C
(d) log (e +e™) +C
[NCERT Misc. Ex. Q. 41, Page 353]
Ans. Correct option : (a)

Explanation :
dx e’
dx = dx
e -[ e +1
Also, lete* =t
= dx=dt
Il+t
=tan't+C
=tan™ (e‘ ) +C
cos 2x
.5. | ———————dx is equal to
Q j (sin x + cos x)* 1
@ —L _4c
sin x +cos x

(b) log |sinx + cosx| + C
(c) log |sinx—-cosx| + C
@
(sinx + cosx)
[NCERT Misc. Ex. Q. 42, Page 354]
Ans. Correct option : (b)
Explanation :

Lot I = Ccos2x

(cosx + sinx)2

J- cos’ x —sin’ X
(cosx + smx)

_I(Cosx+51nx)(cosx smx)d
(cosx + sinx)
B J- cosx —sinx

dx

cos+ sinx
Letcosx +sinx =t

= (cos x — sin x)dx = dt
dt
=%
5
=loglt|+C

=log|cosx +sinx|+C

Q. 6. If fla + b -x) = f(x), then j‘x f(x)dx is equal to

(@) “”’E F(b-x)dx (b) ”—;bj: F(b+x)dx
b-at a+b
© 2 fodx @ 2 feds

[NCERT Misc. Ex. Q. 43, Page 353]
Ans. Correct option : (d)
Explanation :

Let =[x f(x)dx ()
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I:Lb (a+b—x)f(a+b—x)dx

[ J':’f(x)dx = J‘:f(a+b—x)dx}
= I J.;(a+b x) f(x)dx
= (a+b be (x)dx—1 [Using Eq. (1)}
= I+I:(11+b_[fx)dx
= 21=(a+b)[ f(x)dx
- I< (11 bj
Q. 7. The value of I tan? [le)dx is
0 1+x-x
@) 1 (b) 0 Q.9.
(c) -1 (d) % (@)
[NCERT Misc. Ex. Q. 44, Page 353] b
Ans. Correct option : (b) ®)
Explanation :
Let I:J'Itan"[ 2x 1 > |dx (©
0 I+x—x
oL x- (1-x (d)
=1= JO tan [Hx(l_x)de
== I [tan x—tan™' (1- x)}d ...(0) Ans.
=I= J [tan —tan” ](1—1+x)]dx
[tan —tan™'(x )J dx
=1 :J‘O[tan’ l—x)—tan’] (x)]dx ...(ii)
Adding equations (i) and (ii), we obtain Q. 10.
2 = 'fol(tan’1 x+tan”'(1-x)—tan™'(1-x)—tan"' x)dx (a)
=2[=0
= I=0 (b)
dx . ©
Q.8. sin(x — ) sin (x —b) is equal to
(a) sin (b—a)log M +C (d)
sin(x — a)
(b) cosec (b—a)log s%n(x —4a) +C Ans.
sin(x —b)
(c) cosec (b—a)log s%n(x— b) +C
sin(x —a)
(d) sin (b—a)log %

[NCERT Exemp. Ex. 7.3, Q. 49, Page. 167]
Ans. Correct option : (c)
Explanation : Let,
:J‘ dx
sin(x —a)sin(x —b)
_ 1 ,[ sin(b—a)
sin(b—a)

sin(x —a)sin(x —b)

~sin(b—a)
- sin(b—a)
- sin(b—a)
B 1

" sin(b-a)

- sin(b—a)

1 sin(x —a—x+b)

I
J
J

[[cot(x —b) - cot(x —a)ldx

sin(x —a)sin(x —b)

sin{(x—a)—(x—-b)}

sin(x —a)sin(x —b)

sin(x —a)cos(x —b) —cos(x —a)sin(x —b) d
sin(x —a)sin(x —b)

1

1

L floglsin(x - )|~ log|sin(x ~a)f]+ C

sin(x —b)

sin(x —a)
I\/l +x%dx is equal to
§\/1+xz +%log (x+\/1+x2 )

cosec(b—a)log +C

+C

2 3
Z@1+x*)2+C
3

3
gx(1+xz)2 +C

2
x? 1+ +%leog(x+\/1+x2)+c
[NCERT Ex. 7.7, Q. 10, Page 330]

Correct option : (a)
Explanation : It is known that,

JNa e = 2+ togle s+
.'..fmdngmﬁ-%log‘x-k
Jde is equal to

%(x—4)\/m+9log‘x—4+M‘+C

%(x+4)\/x2—8x+7+9log‘x+4+\/x2—8x+7‘+C
%(x—él)\/xz—8x+7—3x/510g‘x—4+\/x2—8x+7‘+C
1

E(x—4)\/x2—8x+7—%log‘x—4+\/x2—8x+7‘+C

[NCERT Ex. 7.7, Q. 11, Page 330]
Correct option : (d)

1+x*|+C

Explanation :

Let I=IVXZ —8x + 7dx
= [{(x* =8x+16) - 9dx
=J‘1/(x—4)2 —(3)2dx

It is known that,

2
I\/xz 7a2dx:gx/x2 -a 7%10g‘x+\/x2 -a’

+C

.'.I:L;t)\/x —-8x+7 log‘(x 4)+x* —8x+7 ‘+C
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x dx
Q. 11. Jm equals
(@) log (r=1)° +C
x—2
() 1ogl®=2 |, c
x—1
x-1Y
(c) log(x_z) +C

(d) log|(x-1)(x-2)+C
[NCERT Ex. 7.5, Q. 22, Page 323]
Ans. Correct option : (b)
Explanation :
X A N B
Lt ) (-2) " (r-1)  (x-2)
x=A(x-2)+B(x-1) () ..(0)
Substituting x = 1 and 2 in Eq. (1), we obtain
A=-landB=2
X 1 2

-2 (- (7-2)
X -1 2
~feee e w

= —log‘x—l‘ +210g‘x —2‘ +C

_2Y
=log L ) +C
x-1
1
—x3)3
Q. 12. The value of integral F x f ) dx is
3 X
(@) 6 (b) 0
(c) 3 (d) 4

[NCERT Ex. 7.10, Q. 9, Page 340]
Ans. Correct option : (a)

Explanation :
1

)3
Let I:Ll(x — S i
3

Also, let x = sin 6= dx = cos 040

(1
When xzé, 6 =sin 1(5] and whenx =1, 9:%

s J.g (sin9 —sin’ 9)%

0 do
2 H = cos

‘o
1
= (sin 19)é (l —sin? 0)5

— cosd do
sin” @

1 2
F (sin @) (cos )3 c0sd do

=t

2 (sin 9)% (cos 9)% .

0

sin* @

—— 0s0 do
sin” @sin

= —cosec 20d0 = dt

When 0 =sin™ [éj, t =242 and when 9:%,1& =0

0 3
SI=—| (t)adt

22

~2l16]

=3x2
=6

Q.13. If f(x)= jo’tsint dt ,then f'(x) is
(a) cosx + xsinx
(b) xsinx
(c) xcosx
(d) sinx + xcosx [NCERT Ex. 7.10, Q. 10, Page 340]
Ans. Correct option : (b)
Explanation :

f(x)= J.Oxtsint dt

Integrating by parts, we obtain

f(x)=t] sint dt —I:{[jttjjsint dt}dt
= [t (—cost)]; - I;(—cost)dt

=[-tcost + sirlt];C
=—XCOSX +sinx

= f'(x)= —[{x(—sinx)} + cosx] +cosx
= XSinx —COSX + COSX

=xsinx

equals

dx
Q 14 Jx(xz +1)

(@) loglx| —%log(x2 +1)+C
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(b) log|x|+%log(x2+1)+c
(c) —log|x|+%log(x2+1)+C

(d) %log|x| +log(x* +1)+C

[NCERT Ex. 7.5, Q. 23, Page 323]

Ans. Correct option : (a)
Explanation :
1 A Bx+C

x(x2+1)—;+ 22 +1

I:A(x2 +1)+(Bx+C)x

Let

Equating the coefficients of x%, x, and constant

term, we obtain

A+B=0

C=0

A=1

On solving these equations, we obtain
A=1,B=-1,andC=0

1 1 i

P+1) x xt+l

:jwdx—j{i—xzxﬂ}dx

Q. 15. jtan Jx dx is equal to
(@) (x+1)tan"'Vx—/x+C
(b) xtan”'Vx —+x+C
() Vx-xtan”'\x+C
(d) Vx-(x+Dtan"'Vx+C

[NCERT Exemp. Ex. 7.3, Q. 50, Page 167]

Ans. Correct option : (a)
Explanation : Let,

I:J.1~tan’1\/;dx
=tan"'Vx - xji-'.(1+x)\/—

Putx = tzzdx = tht
I=xtan™"Vx —
I1&(1+t2

=xtan"'\x - I—zdt
1+t
= xtan’lﬁ—JEI—%jdt
1+t
=xtan"'Vx —Jx +tan't+C

=xtan"'Vx —Vx +tan'Vx +C
=(x+Dtan"'Vx —Jx +C

lej(

2
] dx is equal to

Jr

(@) ;+C (b) ;+C
+x 1+x
_e C d _—e C
9 ey D ey

[NCERT Exemp. Ex. 7.3, Q. 51, Page 167]
Ans. Correct option : (a)
Explanation :

d+x? —Zx
I (1+x] _-[ (1+x

—I { 2 }dx
(1+x%) (1+x)

= [e*[f(x) + f(x)ldx, where f(x) =

1

1+
:exf(x)+C:1jxxz+C
Q.17. j x%" dx is equal to
1 1 .-
(@) ge" +C (b) ge" +C
1 . 1 .-
(©) Ee" +C (d) Ee" +C

[NCERT Ex. 7.6, Q. 23, Page 328]
Ans. Correct option : (a)
Explanation :

Let I = J.xZEX}dx
Also, let x° = t = 3x% dx = dt
1
=I1==|c'dt
3

1 t
= 5(6 ) +C
vy
3
Q.18. Ie" secx (1+tanx)dx is equal to
(a) €fcosx + C (b) ¢*secx + C
(c) €sinx + C (d) eftanx + C
[NCERT Ex. 7.6, Q. 24, Page 328]
Ans. Correct option : (b)
Explanation : Je" secx(l+tanx)dx
LetI= Iex secx(l+ tanx)dx = Ie*(secx +secxtan x)dx
Also, let secx = f(x) = secxtanx = f'(x)
Itis known that, [e*{f(x)+ f'(x)}dx =" f(x)+C
“I=¢secx+C

Q.19. de is equal to
sin’x cos*x

(a) tanx + cotx + C

(b) tanx + cosecx + C

(c) -tanx + cotx + C

(d) tanx + secx + C [NCERT Ex. 7.3, Q. 23, Page 307]



296 I OSWAAL NCERT SOLUTIONS — Textbook + Exemplar - MATHEMATICS : Class-XI

Ans. Correct option : (a)
Explanation :

sin® x —cos® x sin® x
J‘ <2 T dx= I <2 2.
sin’ x cos” x sin’ xcos” x

2
Ccos” x
— — |dx
sin” xcos” x

2 2
:I(sec X — cosec x)dx
=tanx+cotx +C

Q. 20. Ie (Arx )dx is equal to
cos’(e*x)

(a) —cot (ex*) + C
(c) tan (e) + C

(b) tan (xe*) + C

(d) cot () + C
[NCERT Ex. 7.3, Q. 24, Page 307]
Ans. Correct option : (b)

Explanation : de

cos”(e"x)

Lete*x =t
:>(e" x+e’ -l)dx:dt

e (x+1)dx =dt

J. e‘(zl +x) J-
cos (e‘x) cos’ t
= Jsec tdt
=tant+C

= tan(e‘ ~x)+C

10x° + 10" log, 10 dx
Q21 ] x° +10*

(@) 10°-x + C
(b) 10* + 2 + C
() 10" -x%1+C
(d) log (10" + x%) + C
[NCERT Ex. 7.2, Q. 38, Page 305]
Ans. Correct option : (d)
Explanation :
Letx + 10 =t

(10x° +10" log, 10)dx = dt
10x° +10* log, 10
x'°+10"

is equal to

dx _pdt
t

=logt+C
=log(10" +x")+C
Q. 22. j is equal to
sin” x cos® x

(a) tanx + cotx + C
(c) tanxcotx + C

(b) tanx —cotx + C

(d) tanx —cot2x + C
[NCERT Ex. 7.2, Q. 39, Page 305]
Ans. Correct option : (b)

Explanation :

Let I= j dx

sin’ xcos’ x

1
:J'i_ > ——dx
sin® xcos” x
sin” x +cos’ x
_[einxosx
sin® xcos” x
cos® x

sin® x
=| dx+ [— dx
sin’® x cos® x sin’ xcos® x
= I sec xdx+jcosec xdx

=tanx—cotx+C

Q. 23. J.—dx is equal to
(4x? +1)
1 1)’ 1 1)°
(a) [4+—] +C (b) [4+ZJ +C
5x x 5 X

)
(©) m(1+4) +C ()10 a4 +C

[NCERT Exemp. Ex. 7.3, Q. 52, Page 167]
Ans. Correct option : (d)
Explanation : Let

X
I=|—F——d
J.(4x2 +1)6 *

Put 4+ L =t = Zav=ds
X

—6+1
I:—l d—::—l f +C
27t 2] —6+1
S +C
10|

-5
:$(4+%J +C
X

= alog‘1+ xz‘

Q.24. I
dx
,[ (x+2)(x*+1)

+btan’1x+110g\x +2|+C

, then
-1 -2 1 2
a =7,b — b =7,b=_,
@) a 10 5 (b) a 10 5
-1 2 1 2
C ,b== d =—,b==
() a= 10’ 5 () a 10 5

[NCERT Exemp. Ex. 7.3, Q. 53, Page 168]

Ans. Correct option : (c)

Explanation : Given that,
Jdixz = alog‘l +x2‘ +btan™ x+llog‘x +2|+C
(x+2)(x"+1) 5

dx

(x+2)(x* +1)

1 _ A N Bx+C
(x+2)(x*+1) x+2 x>+l
= 1= A" +1)+(Bx+C)(x +2)
= l=Ax’+ A+Bx’ +2Bx+Cx +2C
= 1=(A+B)x*+(2B+C)x+A+2C
= A+B=0,A+2C=1,2B+C=0

Nowlj

We have, A:l, B:—l and C:E
5 5 5
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1.2

- [ dx i
(x+2)(x* +1) x*+1
1 x 1 2

dx —— dx +— d
5-[1+x2 5I1+ :

1 1 2,
= glog‘x-t- 2| —Blog‘l-rxz‘ +gtan 'x+C

dx

:gjx+2

:g-[x+2

g b=g and uz_—l
10

3
Q. 25. J‘ Y s equal to
x+
2 3
(a) x+%+%—log‘l—x‘+c
2 3
(b) x+%—%—log‘1—x‘+c

3
(c) x———%—log\1+x\+c

3
(d) x—%+%—log\1+x\+C

[NCERT Exemp. Ex. 7.3, Q. 54, Page 168]
Correct option : (d)
Explanation : Let,

Ans.

x+1
I (x’ —x+1)—#
+1)
3 2
:x——%+x—log\x+l\+c

Jx+sinx
1+cosx

dx is equal to

(a (b) log‘x+sinx‘+C

~

log|1+ cosx|+C

(c) x—tan§+C (d) x-tan§+C
[NCERT Exemp. Ex. 7.3, Q. 55, Page 168]
Correct option : (d)

Explanation : Let,

Ans.

x+smx
1=]

1+cosx
:J‘ J' smmx dx
1+ cosx 1+ cosx
2sinx /2cosx /2
=I . X f > dx
2cos x/2 2cos“x/2

:ljxseczx/2dx+J-tanx/2dx
2
:l x-tanx/2-2—jtan£~2dx +.ftan£dx
2 2 2
=x~tan£+C
2

x*dx

Q.27. If
N1+ a2

= a1+ x*)*? +bJ1+ x> +C, then

b=1

W | =
<

@ a=

-1
C =—, b=-1
(€) a 3

[NCERT Exemp. Ex. 7.3, Q. 56, Page 168]
Ans. Correct option : (d)
Explanation : Let,

x}
I=|——=dx=a(l+x*)"? +bJl1+x* +C
J-\/1+xz
R dx =
J‘x/l+x ‘[\/1+x
Put 1+ x> =t
= 2x dx =2t dt

2 _ 3
.-.Izj't(t D=t tic
t 3
:%(1+x2)3/2—\/1+x2 +C

1 and b=-1
3

dx

—— isequal to
2.1+ cos2x

Q. 28.

(b) 2

(d) 4
[NCERT Exemp. Ex. 7.3, Q. 57, Page 168]
Correct option : (a)
Explanation Let

(@)
(©

W = ﬁ‘a'—.uﬁ\:l

Ans.

Jfr/‘t
7/4] + cost

J-zr/4
/42 cos” x
2
:7_[ sec” xdx
2J-n/4

/4
:I sec” xdx

=[tanx]?"*

=1
Q. 29. equals
J.x +2x+2 B

(@ xtanl(x +1) + C
() x+1xtant+C

(b) tanl(x +1) + C

(d) tan! + C
[NCERT Ex. 7.4, Q. 24, Page 316]
Ans. Correct option : (b)

Explanation :
I dx B dx
X +20+2 (2 +2x+1)+1

(x+1)"+(1)
= [tan’1 (x+ I)J +C

Q.30. | x__, 1t
. . —T—— 1S equal to
\9x — 4x? 1
(a) lsin'l(gx_8J+C

9 8

1. ,(8-9
= or=7
(b) 2sm ( 9 ]+(f
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1. ,(9x-8 1. ,(9x-8 1 -1
(c) gsml(xT)+C (d) Esml[xT]+C (x/;+\/1;jdx:_[x2dx+_|‘x 2dx
[NCERT Ex. 7.4, Q. 25, Page 316] E
Ans. Correct option : (b) e
Explanation : 31
2 2
I dx :J' 1 dx 5 |
Vox — 4y \/ ( ) ] =Zx2+2x2+C
—4| x —Zx 3
B 1 Q.33 J‘[ dx equals
= I dx U 14+x
\/ 4(x2 9_ 8l 81) i .
- VRN TERT a) = b) —
4" 64 64 @ 2 ®) =
1
= j dx (c) T (d) —
9) (9)? 6 12
-4 [x - fj - [fj [NCERT Ex. 7.9, Q. 21, Page 338]
8 8 Ans. Correct option : (d)
Explanation :
- %.[ 2 1 2 dx pdx
9 9 I ~=tan"' x =F(x)
ry X— 3 I+x
0 By second fundamental theorem of calculus, we
x— 3 obtain
—_|sin™ C NS
sin 9 + I 3 dxz =F(x/§)—F(1)
g Ul+x
= 13 —tan'1
[. .[ dy :sin‘y+cj tan \/5 tan
: T 7
P yz a I
3 4
1 _1(8x—9j+c z
9 12
o 2 ax
2 .34. |3 equals
Q.31. J\/l —sin2xdx is equal to Q J“’ 4+9x? 1
0 1 n
a) — b) —
@) 22 ®) 2(+2+1) ® % ® 1
m T
(©) 2 (d) 2(JE - 1) © -, @
[NCERT Exemp. Ex. 7.3, Q. 58, Page 169] [NCERT Ex. 7.9, Q. 22, Page 338]
Ans. Correct option : (d) Ans. Correct option : (c)
Explanation : Let Explanation :
I:J.m\/l—sinzx dx _[ dx 5 :I de 5
0 y \ 4+ 9x (2)" +(3x)
= JO” \J(cosx —sinx)* dx +_[”/4 (sinx —cosx)” dx Put 3x = t = 3dx = dt
=[sinx + cosx]*"* +[-cosx — sin x]*/2 I dx :lj at
0 /4 (2)2 + (3x)2 3 (2)2 + (t)Z
1+101+[01+1+1] 11 t
= —4+——0- —0-— —_—t— -1
V2 2 V2 2 = g[gta“ 5}
=22-2=2(H2-1) | 4(3)()
=—tan | —
Q. 32. The anti-derivative of [«/; + 1} equals
o Jx =F(x)
11 1 22 1 By second fundamental theorem of calculus, we
(@) §x3 +2x2+C (b) §x3 +Ex2 +C obtain
< dx 2
2 1 3 1 3 —F[Z|=F@0
© xt+2xt+C @ JxtsZatec v (3) ©
[NCERT Ex. 7.1, Q. 21, Page 299] Q. 35. If A f(x)=4x°— % such that f(2) = 0. Then f(x)
Ans. Correct option : (c) is dx x

Explanation : 1 12 1 12
y @) x4 512 ®) 24+
x 8 x
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1 129 1
() x4+?+7 (d) x3+x4 s
[NCERT Ex. 7.1, Q. 22, Page 299]
Ans. Correct option : (a)
Explanation : It is given that,

d 3
Ef(x) = 4x3 —?

129

. Anti-derivative of 4x® ——

= f(x)
s f(x)= J4x3 —%dx
x
f(x)= 4.[x3dx—3‘[(x’4)dx
a2 )52
P

f(x)=x* +$+C

Very Short Answer Type Questions

Also,
f(2)=0

f@=0@"

= 16+§+C=0

= C=—(16+1J
8
- C -129
8
1 129
flx)=x'+—-—=

(1 or 2 marks each)

Q. 1. Integrate the function ~
1+x
[NCERT Ex. 7.2, Q. 1, Page 304]
Ans. Let,
1+x2=t

2x dx =dt

:>-[1 +x2

d_jm
=logltf|+C
:Iog|l+x2|+C
= log(1+x2)+C 2]

. Integrate the function
(log x)*
-
Let,

[NCERT Ex. 7.2, Q. 2, Page 304]

Ans.
log |x| =t

zlw=m

J.t dt

t— +C
3
1 3
= Ogsm) e [2
. Integrate the function

(1+1ogx)*

x
Let,

:>J' 108| |)2

[NCERT Ex. 7.2, Q. 35, Page 305]
Ans.
1+logx=t
ula=m
1+1
- ‘[( ogx

X

jt dt

3
_L +C
3
(1+logx)’
=—"+C
3 [2]
Q. 4. Integrate the function

[NCERT Ex. 7.2, Q. 3, Page 304]

x xlogx’
1
Ans. x+xlogx  x(1+logx)
Letl +logx =t
. ldx =dt
X
= [————dx= [Ld
x(1+1logx) t
=loglt|+C
=log|l+logx|+C [2]
Q. 5. Integrate the function sin x sin (cos x).
[NCERT Ex. 7.2, Q. 4, Page 304]
Ans. sinx-sin (cosx)
Letcosx =t
so—sin x dx = dt
= Isinx -sin(cosx)dx = —Isint dt
= —[—cost] +C
=cost+C
= cos(cosx)+C [2]
Q. 6. Find the integrals of the function sin 4x sin 8x.
[NCERT Ex. 7.3, Q. 7, Page 307]
Ans. Itis known that,

sin A-sin B =1[cos(A —B)—cos(A + B)]

Isin 4x sin 8x dx

= H{cos(4x —8x)—cos(4x +8x) dx

= %J‘{cos(—4x) —cos(12x) ydx [2]
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Q.7.

Ans.

Ans.

Ans.

Q. 10.

Ans.

= %I(COS‘I-X —cos12x)dx

_1(sin4x _sinl2x
= s sin2x
Find an anti-derivative (or integral) of the function
sin 2x by the method of inspection.

[NCERT Ex. 7.1, Q. 1, Page 299]
The anti-derivative of sin 2x is a function of x whose
derivative is sin 2x.
It is known that,

i(cost) =-2sin2x

dx

= sin2x= —li(COSZx)
2dx

sin2x:i —lCOSZX
dx\ 2
sin 2x is

[2]

Therefore, the anti-derivative of

1
——C0s2x
2

. Find an anti-derivative (or integral) of the function

cos 3x by the method of inspection.

[NCERT Ex. 7.1, Q. 2, Page 299]
The anti-derivative of cos 3x is a function of x
whose derivative is cos 3x.
It is known that,

i(sin 3x) =3cos3x

dx

= cos3x= li(sin3»x)
3dx

cos3x = i[lsin 3x]
dx\3

the cos3x is

[2]

Therefore, anti-derivative of

lsin 3x.
3

. Evaluate the definite integral of .[05 cos2x dx .

[NCERT Ex. 7.9, Q. 5, Page 338]

Let I=J-05c052x dx

sin2x

jcostdx:L j:F(x)

By second fundamental theorem of calculus, we
obtain

I:F(gj—F(O)

_1 sinz(z —sin0
2 2

= l[sin;r—sinO]

2
~Ll0-0]=0

2 [2]
Evaluate the definite integral of E e'dx .

[NCERT Ex. 7.9, Q. 6, Page 338]
Let I= I e dx
4

J-exdx =e" =F(x)
By second fundamental theorem of calculus,
we obtain

Q.11.

Ans.

Q.12.

Ans.

Q.13.

Ans.

Q. 14.

I=F(5)-F(4)
—¢—¢t
=e*(e-1)
Evaluate the definite integral of JE tanx dx .
[NCERT Ex. 7.9, Q. 7, Page 338]

[2]

Let,

I:L%tanx dx
ftanx dx =—log|cosx|=F(x)

By second fundamental theorem of calculus, we
obtain

Izp[gj—F(o)

=-log +log|cos 0|

z
Ccos—
4

1
2
~log(2)

=—log|—=|+log|l|

1
= 510g2 2]

Evaluate the definite integral of IE cosec x dx .
6
[NCERT Ex. 7.9, Q. 8, Page 338]

Let I :J.Ecosec x dx
6

Icosec x dx = —log|cosec x — cot x| = F(x)

By second fundamental theorem of calculus, we
obtain

ERT

=-log +log

4 T
cosec— — cot—
4 4

4 V4
cosec— — cot—
6 6

= —log‘ﬁ—l‘ +log‘2—\/§‘

(J2-1)
85

1odx
Evaluate the definite integral of L ﬁ .
-x

[NCERT Ex. 7.9, Q. 9, Page 338]

[2]

LetI:Il dx
0 l_xz
dx .
=sin” x=F(x
) — (x)

By second fundamental theorem of calculus, we
obtain
I=F(1)-F(0)

=sin™'(1)~sin™'(0)

L
2
=
2 [2]
SR 1 odx
Evaluate the definite integral of .[ .
01+x*

[NCERT Ex. 7.9, Q. 10, Page 338]
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_odx X 1 2x 1 2
Ans. Let =] N sz i _ijz +1dx—510g(1+x )=F(x)
dx . By second fundamental theorem of calculus, we
J.\/H—z =tan” x=F(x) obtain
X
By second fundamental theorem of calculus, we I=F (3 ) -F (2)
obtain 1 2 2
I = F(1)—F(0) —E[log(l+(3) )—log(l+(2) )}
=tan'(1)—tan"'(0) :%[log(IO)—log(S)]
T
T4 [2] =llog 10 =llog2
15. Evaluate the definite integral of [*—%* 2 5 2 2l
Q.15. Evaluate the definite integral o Jz -1 Q. 18. Find an anti-derivative (or integral) of the function
[NCERT Ex. 7.9, Q. 11, Page 338] e by the method of inspection.
= 3 dx [NCERT Ex. 7.1, Q. 3, Page 299]
Ans. Let [=], x2 -1 Ans. The anti-derivative of ¢ is the function of x whose
dx 1 ‘o1 derivative is e**.
Jﬁ = 510 m It is known that,
=F(x) di(ezx)zzte“
X
By second fundamental theorem of calculus, we 1d
obtain = M= Ed—(ez")
1=F(3)-F(2) *
M . er _ i[lelx )
=1logg—log27_l h dx\ 2
2 TI3+1 2+1 1
1l 12 11 Therefore, the anti-derivative of > is Eez". [2]
=—|log|~|—1log 7‘
2L 4 3] Q. 19. Integrate the function xv1+2x* .
_1 o 2| o 1 [NCERT Ex. 7.2, Q. 8, Page 304]
2] 84 g3_ Ans. Let1+2x* =t
1. 37 soAxdx = dt
=31183 Jid
- 2] [xd1+2x° dx:-[%
Q. 16. Evaluate the definite integral of J'OE cos®x dx . _ 1 ,[ t% it
[NCERT Ex. 7.9, Q. 12, Page 338] 4
L 3
— [2 pnc2 2
Ans. LetI—J.0 cos” x dx zlti +C
2 1+cos2x x sin2x 43
jcos xdx:fi dx==+ 2
2 2 4 . s
. — 2)2
:%(x_'_smsz):F(x) —6(1+2x ) +C 2]
By second fundamental theorem of calculus, we Q- 20. Integrate the function (4x +2) X 4x+1.
obtain [NCERT Ex. 7.2, Q. 9, Page 304]
T Ans. Letx*> +x+1=t
I =|:F [zj—F(O)] S (2x 4+ D)dx =dt
1[(7 sinz sin0 j(4x+2) X +x+1 dx:fZ«/E dt
(e o2 |
22 2 2 =2t dt
:1[5+0—0—0] 2
=2|+ [+C
_z 3
4 2] 2 3
4 2
Q. 17. Evaluate the definite integral of E ; ixl . = E(xz X+ 1)2 +C 2]
[NCERT Ex. 7.9, Q. 13, Page 338] 1
. 21. Integrate the function ——.
Ans. Let I= Eﬁdx Q & x—x

[NCERT Ex. 7.2, Q. 10, Page 304]
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1

1 —
x—&_JZ(\/;—l)
Let (\/E—l)zt

Ans.

1
—2 ,_xdx:dt
L2
:fde—jtdt

=2log|t|+C
=210g|\/;—1|+c 2]

Q. 22. Integrate the function

X
w7

[NCERT Ex. 7.2, Q. 11, Page 304]

X
Let [ = |—=dx
IVX+4
Putx+ 4=t
= dx = dt

Now, [ = 'f(t;\/;)dt
:I(ﬁ—4t"/2)+C
= %t“ —4(2t")+C
2

Ans.

-8t +C

(x+4)Vx+4-8Vx+4+C

e

[0 W

g

:§X\/x+4+§\/x+4—8\/x+4+c
2 16
2nira- L

= E(\/x +4)(x-8)+C
3 2]

1
Q. 23. Integrate the function (x° -1)3 x°.
[NCERT Ex. 7.2, Q. 12, Page 304]

Ans. Letx®-1=t
S 3x%dx =dt
J.(x3 ) Xdx = I( 1) xx? dx
1 dt
:jt3(t+1)?
1 4 1
:3I(t3+t3]dt
(7 4
:; %+% +C
:E 3
RIERR ;i}c
1_3 L .
:7(x —1) +Z(x —1) +C 2]

Q. 24. Integrate the function

Ans.

Q. 25. Integrate the function

Ans.

Q. 26. Integrate the function

Ans.

Q. 27. Integrate the function e

Ans.

Q. 28. Integrate the function

Ans.

x2
(2+3x%)°°
[NCERT Ex. 7.2, Q. 13, Page 304]
Let2 + 3x° =t
S9x% dx =dt

dt
:>J. 2+3x

:_—l(izj+c

18t

44444;:J44;4?;4_(:

18(2+3x) 2]

#, x>0, m=1.
x(logx)™"

[NCERT Ex. 7.2, Q. 14, Page 304]
Letlogx =t

;lw=w
I logx '[
:[:_’n;]+C

~ (logx)lfm LC
(1-m) 2]

9-—4x?
[NCERT Ex. 7.2, Q. 15, Page 304]
Let9—4x? =t
L —8x dx =dt

:>J‘9 42 —'[ dt

:_?log|t|+C

:_?llog|9—4x2|+C 2]

2x+3
[NCERT Ex. 7.2, Q. 16, Page 304]
Let2x +3 =t
C 2dx =dt

= Iez"”dx :%Ie’ dt

:%(e‘)JrC

1
— 73(2)”3) + C
2

[2]

X

e
[NCERT Ex. 7.2, Q. 17, Page 304]

Letx®> =+
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c 2xdx =dt
X 1¢1
= 7,,d =— 7dt
.[ex‘ x 2Jet

:%Je’tdt

2e* [2]

tan”' x

Q. 29. Integrate the function

+x
[NCERT Ex. 7.2, Q. 18, Page 305]
Lettanlx =t

! —dx = dt
1+x

etan" x

:Jsz dx:J'etdt

=e' +C

e 21
Find an anti-derivative (or integral) of the function
(ax + b)* by the method of inspection.

[NCERT Ex. 7.1, Q. 4, Page 299]

The anti-derivative of (ax + b)? is the function of x
whose derivative is (ax + b)?.
It is known that,

i(ax +b)’ =3a(ax +b)’
dx

1 d
b2: b}
= (ax+Db) —3a—dx(ax+ )

Ans.

Q. 30.

Ans.

d(1

ax+b)’ =—| —(ax +b)’

O ot
Therefore, the anti-derivative of (ax+b)’ is
1
—(ax+b).
” (ax+b) [2]
Find an anti-derivative (or integral) of the function

sin 2x — 4¢* by the method of inspection.
[NCERT Ex. 7.1, Q. 5, Page 299]

The anti-derivative of (sin 2x — 463") is the function

of x whose derivative is (sin 2x —4e* )
It is known that,

Q. 31.

Ans.

4 —lc052x —ie” =sin2x —4e**
dx\ 2 3

Therefore, the anti-derivative of (Sin 2x—4e”) is

1 4
- 2x —— 3x .
( S cos2x e ] 2]
Q. 32. Find the integral of _[(43“ +1)dx .

[NCERT Ex. 7.1, Q. 6, Page 299]
Ans. J.(4e3‘ +1)dx = 4Ie3xdx + Ildx

3x
=4[€ j+x+C
3

Ao ixic
3

[2]

Q. 33.

X
[NCERT Ex. 7.1, Q. 7, Page 299]

[* (1—%}&:[(;& ~1)dx

:_[xzdx—Jldx

Find the integral of Ixz (1 —izj dx.
Ans.

3
=X _x+C
3 [2]
Q. 34. Find the integral of J(ﬂxz +bx+c)dx
[NCERT Ex. 7.1, Q. 8, Page 299]

I(axz +bx +c)dx = a_[xzdx +bjxdx + cj‘lodx

3 2
=a(x]+b(x]+cx+c
3 2

3 2
=2 b +cx+C
3 2 2]
Q. 35. Find the integral of J(sz +e)dx .

[NCERT Ex. 7.1, Q. 9, Page 299]

Ans.

Ans. I(2x2 +e)dx = ZIdex + Ie‘dx
3
—2[x]+e‘ +C
3
2.5,
_gx +e"+C 2]
1 2
. 36. Find the integral of \/;—J dx .
Q & _[( &

[NCERT Ex. 7.1, Q. 10, Page 299]
2
Ans. IJ ( 1 )
X—— | dx=|| x+—=2 |dx
(=
1
=|xd —dx-2|1-d
Ixx+jxx I X

x2
="—+loglx|-2x+C
2 glx|-2x 2]
3 2
Find the integral of J wdx .

2

[NCERT Ex. 7.1, Q. 11, Page 299]

Ans. J'%dx:.[(x+5—4x*2)dx

Q. 37.

:dex+5jl~dx—4jx’zdx

2 -1
=X isx-alXo|icC
2 1

2
= % +5x+ 4 +C
* [2]
3
Find the integral of J wdx .
Jx

x
[NCERT Ex. 7.1, Q. 12, Page 299]

Q. 38.

Ans. Jx3+3x+4

5 1 1
dx=(| x?+3x2 +4x ? |dx
]| )

3 1
2 2 [2]
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R AN S
==x2+2x>+8x2+C :J‘EX 1+x-1 d
7 (1+x)
2 2 3
:;x2+2x2+8\/;+C J_ { | 1 }
=|efd——
l+x  (1+x)
Q. 39. Find the integral of J‘L“d ( )
1 Let f(x):L;s fx)=—"1
[NCERT Ex. 7.1, Q. 13, Page 299] 1+ x (1+2)
Ans. Given that,
J-x3—x2+x—1 » 3_[ dx je (x)+ f'(x)}dx
-
x-1
On dividing, we obtain Itis known that, ‘[e" {f(x) + f'(x)} dx=e"f(x)+C
=|(x*+1)dx ¥ ¥
I( ) J‘ xe 0 dx = ¢ +C [2]
:fxzdx+_[ldx (1+x) Tx
_ x tx+C Q. 44. Integrate the function +/sin2x cos 2x.
3 [2] [NCERT Ex. 7.2, Q. 27, Page 305]
Q. 40. Integrate the function sec? (7 - 4x). Ans. Letsin2x =t
[NCERT Ex. 7.2, Q. 22, Page 305] 2.2c082x dx =dt
Ans. Let7-4x =t . 1
- _4dy = dt :Ix/sm2x cos2x dx:ij/? dt
. 2 _ -1 2 3
..Jsec (7—4x)dx—7_[sec tdt 1l g
4 =23 |
=—(tant)+C =
4 2
=_—1tan(7—4x)+C :lt%'FC
4 [2] 3
1, . 3
Q. 41. Integrate the function Cojl/; . = g(sm 2x)2 +C 2]
X . A .. .
[NCERT Ex. 7.2, Q. 26, Page 305] Q. 45. By using the properties of \c/igflmte integrals,
Ans. Let Jx =t evaluate the integral of [ —— Y% dx .
& I o Jx+Ja-x
——dx =dt [NCERT Ex. 7.11, Q. 17, Page 347]
2\/— i
Ans. Let I=| ————d ...
| CO}I dx =2 cost dt [ Avs Letl=[ NN/ ke (@)
x a
—2sint+C It is known that, (I f(x dx:IOf(a—x)dx)
=2sin/x +C - J.
Q. 42. Integrate the function e* (sinx + cosx). m + \/— ...(ii)
[NCERT Ex. 7.6, Q. 16, Page 328] Adding equatlons (1) and (ii), we obtain
Ans. Let I= Ie"(sinx+cosx)dx
Let f(x) = sin x 2= -[ \/;+ - x
f(x)=cosx =20 = 1-dx
.'.I:Ie" {f(x)+f’(x)}dx :21:[3(]“
Itis known that, |e*{f(x)+ f'(x)ldx=¢"f(x)+C 0
Jor {f () F ) n=e'f () o
~I=e"sinx+C [2] a
x = [=—
Q. 43. Integrate the function X 2 121
T 8 1+x)>*° Q. 46. Integrate the function cos® x 15",
[NCERT Ex. 7.6, Q. 17, Page 328] [NCERT Misc. Ex. Q. 15, Page 352]
Ans. Let, Ans. cos® xe°8 "X = cos x X sin x
Letcosx =t = —sinxdx = dt
-[(1 + x) = Icos3 xe"B" dx = IcosS xsin xdx
= [t dt
=Je (1+x) # —cos* x
=—+C =—+C
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Q. 47. Integrate the function e**5*(x* +1)™.
[NCERT Misc. Ex. Q. 16, Page 352]

3 -1
Ans. ¢ (x* 1) = ¢"8” (x4 +1)

xS

(x4+1)
Letx* +1=t=4x3dx = dt

- 3
Ie31°gx(x4+l) ]dxzjﬁdx

_ipdt
47 t

1
:Zlog|t|+C 2]
= %log|x4 + l|+C
= %log(x“ +1)+C

Q. 48. Integrate the function f'(ax +b)[f(ax +Db)]".

[NCERT Misc. Ex. Q. 17, Page 352]

Ans. f'(ax+ b)[f(ux + b)]"
Let f(ax+b)=t=> af (ax+b)dx =dt
n 1
' b b)| dx=—|t"dt
'[f (ax+D)[ f(ax+D)] dx aJ.
_l tn+l
Caln+l
1 n+l
= (f(ux + b)) +C
a(n+1) 2]
Q.49. By using the properties of definite integrals,
evaluate the integral of I:|x - 1|dx .
[NCERT Ex. 7.11, Q. 18, Page 347]
Ans. = .[04\x —1|dx
It can be seen that, (x —1) < 0 when 0 < x < 1 and
(x-1)=0whenl<x<4
1 4 b c b
I=Ux—l‘dx+jl |x —1|dx (L f(x)zju f(x)+-|.c f(x))
= IOI—(x —1)dx + I:(x —1)dx
27! 2 4
{} [} 2]
2 0 2 1
2
=1—1+@—4—1+1
2 2 2
:1—l+8—4—l+1
2 2
=5
Q. 50. Show that J: f(x)g(x)dx = ZI: f(x)dx , if f and g are
defined as f(x) = f(a - x) and g(x) + g(a-x) = 4.
[NCERT Ex. 7.11, Q. 19, Page 347]
Ans. Let = f(x)g(x)dx ()

= 1= [ f(a-x)g(a-x)dx ([} f(x)dx =[] f(a-x)ix]
:I:J‘:f(x)g(afx)dx (i)

Adding equations (i) and (ii), we obtain

21:I:{f(x)g(x)+f(x)g(a—x)}dx
:2I:J:f(x){g(x)+g(u—x)}dx
:>21=I:f(x)x4dx [8(x)+g(a—x)=4]

= I= 2I:f(x)dx
So that,

:fof(x)g(x)dx:ZIO f(x)dx 2]
cosx
. Integrate the function ————.
& V1+sinx
[NCERT Ex. 7.2, Q. 28, Page 305]
Letl +sinx =t

o cos x dx =dt

Ans.

3‘[ COS X dx=J'£
V1+sinx \/;
1
2
:tT+C

2
=2/t+C 2]
=2Vl +sinx +C
. Integrate the function \/136_37 .
[NCERT Misc. Ex. Q. 12, Page 352]

Ans. Given that,

x3

V1-x*

Let x* = t = 4x% dx = dt
X ¢ dt
[EE
Vi-x* 4 \1-r
=lsin'lt+C
4
1. [2]
:Zsm 1(3(4)+C

(1+e)2+e)’
[NCERT Misc. Ex. Q. 13, Page 352]

Q. 53.

Integrate the function

ex

(I+e*)(2+¢")
Lete* =t = e¥dx = dt

S S
(1+e*)(2+¢") t+1)(t+2)

1 1
= [|—-—|a
t+1 t+2
=log |t+1|-log|t+2] +C
t+1
t+2

= log +C

¥ +1

er+2

+C

= log
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Q. 54. Integrate the function cot x log sin x.
[NCERT Ex. 7.2, Q. 29, Page 305]

Ans. Letlogsinx =t

= -cosx dx =dt

sinx
cocotx dx =dt

= Icotxlogsinx dx = jt dt

2
:t—+C
2

=%(logsinx)2 +C [2]

sinx

Q. 55.

Integrate the function .
1+ cosx
[NCERT Ex. 7.2, Q. 30, Page 305]

Letl +cosx=t
Differentiating the above term, we have
—sin x dx = dt

Ans.

dx =
1+ cosx t

=-loglt|+C
=—log|l+cosx|+C [2]

- '[ sinx dt

sinx
(1+cosx)* *
[NCERT Ex. 7.2, Q. 31, Page 305]
Letl+cosx=t
Differentiating the above term, we have
co—sinx dx =dt

. Integrate the function

Ans.

dx =
(1+cosx)2

tZ

- J- sin x dt

[2]

Integrate the function o .
V1-x?
[NCERT Ex. 7.2, Q. 23, Page 305]
Letsin™ x = ¢
f L dx =t
VI-x
PR
= [ Zdx =t dt

V1-x*

Q.57.

Ans.

[2]

. Integrate the function V4 -x" .
[NCERT Ex. 7.7, Q. 1, Page 330]

Let I:J.\/4—x2dx:j.¢(2)z —(x)zdx

It is known that,

2
'fx/az —x?dx :gx/az -x* +%sin’1£+c

a

Ans.

Q. 59.

Ans.

Q. 60.

Ans.

Q. 61.

Ans.

Q. 62.

o =§\/4—x2 +%Sin’1 §+C

=24y y2sin' 24
2 2

[2]

By using the properties of definite integrals,

evaluate the integral of J:|x + 2|dx .
[NCERT Ex. 7.11, Q. 5, Page 347]

Let I :Ji|x+2|dx
It can be seen that (x + 2) < 0 on [-5, -2] and (x +
2) = 0on[-2,5].

o :J‘::f(x +2)dx +J:52(x +2)dx

INIERNORNIG)

x? x’ ’
—+2x| +|—+2x
L 2 -5 2 -2

I ) PP ) Py
=[5 2A)- 2(5)}

[=-

+ _(52)2 +2(5) —%— 2(—2)}

=— 2—4—2—;+10}+[§+10—2+4} [2]

:—2+4+2—25—10+§+10—2+4

=29

By using the properties of definite integrals,

evaluate the integral of E" sin” x dx .

2
[NCERT Ex. 7.11, Q. 13, Page 347]

Let [ = F,, sin” xdx
2
As sin’ (—x) = (sin (-x))” = —sin’ x, therefore, sin®x
is an odd function.
It is known that, if f(x) is an odd function, then

fﬂf(x)dx =0
= _[é sin"x dx=0 [2]

By using the properties of definite integrals,
evaluate the integral of I:n cos’ x dx .

[NCERT Ex. 7.11, Q. 14, Page 347]
Let I= IOZ” cos’ x dx

cos® (21 — x) = cos® x

It is known that,

[ f(x)dx =2 f(x)d, if f2x ~ ) = fix)
= 0if f(2a —x) = —f(x)

o= 2_[0” cos’ xdx

== 2(0) =0

By using the properties of definite integrals,

[2]

[ cos’ (7 —x)=—cos’ x}

evaluate the integral of Ewdx .

1+sinxcosx
[NCERT Ex. 7.11, Q. 15, Page 347]
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Ans. Let I = Esm?Cﬂdx ...(1)
0 14sinxcosx
. (7 V4
z Sln(z - xj - COS(E - xj
= I= _[ 2 dx
0 V4 V4
1+ sin(— —x]cos[——xj
2 2
( ‘[0 f(x)dx = IO f(a —x)dx)
[ [pLosx—sinx o )
0 1+sinxcosx (i)
Adding equations (i) and (ii), we obtain
a=— Y
0 1+sinxcosx
=1=0 2]
Q. 63. By using the properties of definite integrals,
evaluate the integral of Jj|x - 5|dx .
[NCERT Ex. 7.11, Q. 6, Page 347]
Ans. Let I = |x—5ldx
It can be seen that (x—5) < 0on [2,5] and (x - 5) =
0 on [5, 8].
5 8
I= L —(x- S)dx + L (x- S)dx
b c b
(L a(x)= [ F(x)+ ] f(x))
2 3 2 8
:—{X—SX} +{x—5x} 2
PR R R} 2]
= [é—% 2+10} [32—40—2—5+25}
2 2
=9
Q. 64. By using the properties of definite integrals,
evaluate the integral of Ll x(1-x)"dx.
[NCERT Ex. 7.11, Q. 7, Page 347]
1 n
Ans. Let I—on(l—x) dx

nl+1_n41—2:| [2]
_ n+2) (n+1)
(n+1)(n+2)
_ 1
(n+1)(n+2)

_{2+1_n+2} (-[f dx Jfa xdx
_(

Q. 65. Integrate the function v1-4x" .
[NCERT Ex. 7.7, Q. 2, Page 330]

Ans. LetI= j\/l —4x*dx = H(l)z 7(2x)2dx

Let2x =t = 2dx = dt

=S =y

It is known that,

2
X a . x
fx/az —xzdx:—x/az—x2 +751n 'Z4C

a
- I_l[t

1- t+lsm t{+C
212 2

-t 1-#? +lsin’1t+C
4 4

_x ZV-4x* + ism" 2x+C 2]

4
:§\/1—4x2 +isin’l 2x+C

Q. 66. Integrate the function vx*+4x+6.
[NCERT Ex. 7.7, Q. 3, Page 330]

Ans. Let I=I\/x2+4x+6 dx
:j\/x2+4x+4+2 dx

NN e

It is known that,
JVE e =2+ logle v
I:(x;2)m+§10g
‘(x+2)+M‘+C
D) e vlog

2 [2]

‘(x+2)+\/xz+4x+6‘+c

Q. 67. Integrate the function vx*+4x+1.
[NCERT Ex. 7.7, Q. 4, Page 330]

Ans. Let I:Isz+4x+1 dx

([ s
:j,,(x+2)2 —(x/g)z dx

It is known that,
2
Jx/xz—azdx:gxbcz—az—%log‘ﬂ—x/xz—az
I:(x;rz)\/ +4x+1 flog
‘(x+2)+\/x2+4x+ ‘+C 2]

Q. 68. Integrate the function v1—4x—x".
[NCERT Ex. 7.7, Q. 5, Page 330]

Ans. Let I:I\/1—4x—x2 dx

+C

+C
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:Nl—(x2+4x+4—4) dx
:f,/1+4—(x+2)z dx

:I,}(\/g)z 7(x+2)2 dx

It is known that,

2
Imdngme%sin*ﬂc
a
.-.1=("§2)m+;sml[x+2}c

J5 [2]

Q. 69. Integrate the function Vx* +4x—5.
[NCERT Ex. 7.7, Q. 6, Page 330]
Ans. Let I:I\/xz +4x-5dx
:J-J(x2 +4x+4)—9 dx
= Jﬂ /(x2 + 2)2 ~(3)" dx
It is known that,
2
Jsz —a’dx :gxlxz -a —%Iog‘x-r\/xz —a*|+C
I :@\/xz +4x-5 —%log
‘(x+2)+x/x2+4x—5‘+C 2]
Q.70. Find the integral of I(l —xnx dx |
[NCERT Ex. 7.1, Q. 14, Page 299]
3
Ans. J(l — x)/xdx = J‘(\/; - xzj dx

= jx%dx - J.x%dx

X [2]
= 375 +C
2 2
3 5
ZEXE—EXE+C
3 5

Q. 71. Find the integral of I\/;(Cixz +2x+3)dx .
[NCERT Ex. 7.1, Q. 15, Page 299]

3 1

Ans. J‘\/;(sz +2x+3)dx = J{?»x; +2x2 + 3x2} dx

= SJ x%dx + 2_[ x%dx + SI x%dx

()[4 ) m
:3{7J+2L5J+3 3 +C
2 2 2

6 7 4 5 3

=—x24+—-x2+2x2+C
7 5

Q.72. Find the integral of j (2x—3cosx+e") dx .
[NCERT Ex. 7.1, Q. 16, Page 299]
Ans. j(2x —3cosx+e")dx

:Zdex—3jcosxdx+Jexdx
2
=2i—3(sinx)+ex +C
2 [2]
=x*-3sinx+e* +C
Q.73. Find the integral of I(sz ~3sinx +5x)dx .

[NCERT Ex. 7.1, Q. 17, Page 299]

Ans. 1
I(2x2 ~3sinx +5vx)dx = 2jx2dx - 3[ sin xdx + SJ‘xgdx
3
2x° x2
=22 _3(- 51 2=
3 (—cosx)+ 3 +C
2
3
= EXS +3cosx+£x2 +C
3 3 [2]
Q.74. Find the integral of I secx(secx + tanx) dx .
[NCERT Ex. 7.1, Q. 18, Page 299]
Ans. Isecx(secx +tanx) dx = J(secz X+ secxtanx) dx
= Iseczxdx + _[ secx tan xdx [2]
=tanx+secx+C
5logx _e4logx
Q. 75. Integrate the function Tl
[NCERT Misc. Ex. Q. 8, Page 352]
Ans. eslogx _e4logx B e4IUgX (elogx _1)
o3losx _ p2logx - p2losx (elogx _1)
_ ezlugx
— elogxl
= x2
Slogx _ ,4logx 3
A j%d}( = Ixzdx = i + C
e 8T — g% 3 [2]
. cosx
Q. 76. Integrate the function ———.
\4-sin’x
[NCERT Misc. Ex. Q. 9, Page 352]
CosX
Ans. ———
N4 —sin®x
Let sin x =t = cos x dx = dt
cosx dt
= j — dx = J 5 >
Ja—sin’x (2) —(t)
=sin’ [1] +C
2
=sin™' [—Sm el j +C 2]
2
2
Q. 77. Integrate the function .
x +1
[NCERT Ex. 7.4, Q. 1, Page 315]
Ans. Letx® =t
3x%dx = dt
3% dt
= dx =
-[ x®+1 -[ t*+1
=tan't+C
=tan™ (x3)+C [2]
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1
Q. 78. Integrate the function ——.
V1+4x?

[NCERT Ex. 7.4, Q. 1, Page 315]

Ans. Let2x =t

2dx = dt

1 dt
2'{\/l+4x2 ij/l+tz

:%[log‘ﬂm‘}—c

} [2]

= %log‘2x+\/4x2 +1‘ +C

dt=10g‘x+ x*+a

e

1

Je-xp+1

[NCERT Ex. 7.4, Q. 3, Page 315]

Q.79. Integrate the function

Ans. Let2-x=t
= —dx =dt
= [—— dx— dt
,/ 2 x
=—log‘t+\/t2+1+C‘
1 2 2
Udt:longr X +a }
Jxt+a?

+c [

2-x+4J(2-x) +1

| ! |
‘(2—x)+«/x2 —4x+5‘+

=-log

=log

1
Q. 80. Integrate the function —————.
V9 - 25x*

[NCERT Ex. 7.4, Q. 4, Page 315]
Letbx =t
Sdx = dt

=[x = [——at
V9 - 257 579+
1 1
SE

:lsin'l (£j+C 21
5 3

~Lin [s—x +C
5 3

3x

1+2x*
[NCERT Ex. 7.4, Q. 5, Page 315]

Ans.

Q. 81. Integrate the function

Let 2x* =t
2\2x dx =dt

3x
:>J.1+2x

Ans.

2\/—11 +t
= T[tan’l t] +C

(Vaxt)+C .

= —tan

02

Q. 82. Evaluate the definite integral of j_ll(x +1)dx.
[NCERT Ex. 7.9, Q. 1, Page 338]

Ans. Let = (x+1)dx

f(x+1)dx:x—22+x:F(x)

By second fundamental theorem of calculus, we
obtain

1=F(1)-F(-1)

)

:l+1—l+1
2 2

=2
Q. 83. Evaluate the definite integral of Jsldx .
2x
[NCERT Ex. 7.9, Q. 2, Page 338]

Ans. Let I = ledx
x

J‘ldx =log|x|=F(x)
x
By second fundamental theorem of calculus, we
obtain
I=F(3)-F(2)
3
=log[3|-log|2| = logE 2]

2

Q.84.

Integrate the function P
—x
[NCERT Ex. 7.4, Q. 6, Page 315]
Letx® =t

3x2dx =dt
= [

J1 #
11
==|—1
3{2 °8

1
=—lo
608

Ans.

1+t
1-t

J+c

+C

[2]

1+x°
3

1-x

sec® x

Q. 85. Find the integral of J dx .
cosec’x

[NCERT Ex. 7.1, Q. 19, Page 299]
Ans. Given that,

1

2
sec” x 2
[T o feos’s gy
cosec’x 1

sin’ x
_ ,[ sin’ x
“Jcos’x
= Itanz xdx

= f(secz x —l)dx
= Isecz xdx — jldx

=tanx—x+C

Q. 86. Find the integral of J ”ﬂ dx.

COS p
[NCERT Ex. 7.1, Q. 20, Page 299]

dx 2]
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2—-3sinx 2 3sinx
Ans. |Z =" T y= - dx
I cos® x I(cosz x cos’ xj
= IZsecz xdx 73_[ tan x secxdx [2]

=2tanx—-3secx+C
2

Q. 87. Integrate the function ——.
Nx®+a®
[NCERT Ex. 7.4, Q. 8, Page 315]
Ans. Letx’ =t
= 3x* dx =dt
2
B SN L
Jx® +a° 3 \/tz n
1 2 6
:glog‘t+ t'+a’|+C
[2]
¥’ +Vx +a’|+C
sec’ x
Q. 88. Integrate the function —————.
Vtan®x +4
[NCERT Ex. 7.4, Q. 9, Page 315]
Ans. Lettanx =t
sec’x dx = dt
J- sec’ x 3 I dt
Jtan? x+4 JP 42
= log‘i‘+\/1¥2 +4‘+C
= log‘tanx+\/tam2 x+4‘+C
Q.89. Find: | wdx .
sinxcosx
[CBSE Board, All India Region, 2017]
Ans. -log |sin2x| + ¢
:>log|secx|—log|sinx| +c 1
.90. Find: | ———.
Q I 5-8x —x’
[CBSE Board, All India Region, 2017]
dx dx
Ans. =
IS—Sx—xz J.(\/—)2 (x+4)
\J_l Hara) 2]
B2
Q.91. Evaluate : .fS"dx.
2
[CBSE Board, Delhi Region, 2017]
Ans. j 3% dx __18 1]
10g3 ~log3
Q. 92. Find : I -
X rax+8
[CBSE Board, Delhi Region, 2017]
Ans. J' dx  _ J dx
X +4x+8  C(x+2)+(2)
1 x+2 [2]

+C

=—tan
2

27

Q.93. Evaluate : I cos® x dx .

0

[CBSE Board, Foreign Scheme, 2017]

27 5 V.4 5
IO cos’ x dx = 2.[0 cos’ x dx

and 2_[: cos’xdx=0= ,[02” cos’xdx=0 [1]

d
Q.9%4. Find : Jﬁ .

[CBSE Board, Foreign Scheme, 2017]

Ans. I:J~ dx
(2" =(x+1)°

. ,,(x-kl]
=sin — +c

2x+3

[2]

Q.95. Verify : j —dx = log|x” +3x|+ C .

[NCERT Exemp. Ex. 7.3, Q. 2, Page 163]

2x+3
3x

Ans. Let I = j dx

Putx* + 3x =t
= (2x+3)dx =dt
1= [Sdt=loglt|+C
=log‘(x2 +3x)‘+C 2]
(x2+2)dx

x+1
[NCERT Exemp. Ex. 7.3, Q. 3, Page 163]

Q.96. Evaluate : ‘[

x+2

Ans. Let I= j

-j( —1+444de

= J.(x —1)dx + S'fidx

2

x
=—— 3] D +C
5 x+3log|(x +1)| + 2]

Q.97. Evaluate : J' (ILC"SX) dx.
x +sinx

[NCERT Exemp. Ex. 7.3, Q. 5, Page 164]

Ans. Consider that,

- f(l+ cosx)d
X +sinx

Let x+sinx =t = (1+ cosx)dx = dt

1
I:J‘;dt:log\thc

= log‘(x +sinx)‘ +C

[2]
dx

1+cosx
[NCERT Exemp. Ex. 7.3, Q. 6, Page 164]

Q.98. Evaluate: J
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Ans. Let
1= J- dx
1+Cosx 1+2c052£—1
2
:1_[ L dx:ljseczfdx 2]
2 o 2 X 2 2

2
=1tan£~2+C=tan£+C [ sec® x dx = tanx]
2 2 2

Q.99. Evaluate: J-tan2 xsec’ x dx.

[NCERT Exemp. Ex. 7.3, Q. 7, Page 164]
Ans. Let = J.tanzxsec“x dx
Put tanx =t = sec® xdx = dt
I=[£(1+8)dt = [(£ +1*)dt
£
7+ R
3 5

tan®x tan’x
+C= +C

[2]
sinx+ cosx

V1+sin2x

[NCERT Exemp. Ex. 7.3, Q. 8, Page 164]

Q.100. Evaluate : I dx .

Ans. Let
_ J- sinx +cosx

J1+sin2x

(sinx + cosx)

—j dx
Jsin® x + cos® x + 2sin x cos x

J sin x + cosx

A/ (sin x + cos x)?
Q.101. Evaluate : J-\/1+ sinxdx .

[NCERT Exemp. Ex. 7.3, Q. 9, Page 164]

Let I= J.\ll + sin xdx

d =J-1dx:x+C
[2]

Ans.

:J.\/sin2 X cos?E 4+ 2sinXcosEdx
2 2 2 2

sin?X 4 cos? X =1
2 2

2
=I sin® +cos> dx:f sin> +cos> |dx [2]
2 2 2 2

=—cos£~2+sin£~2+C=—2cos£+2sin£+C
2 2 2 2

2
V1 -1; X -
x
[NCERT Exemp. Ex. 7.3, Q. 13, Page 164]

\/1+x i :I\/1+x2 1

Q.102. Evaluate : J'

Ans. Let I= -—dx
'[ x X
_L/”x —d - 7+ —dx
Put1+— —dx 2t dt
= —%tht
X
3/2
I=-[¢at C_—1(1+i2] +C
3 [2]

d.
Q.103. Evaluate : J'ix .
V16— 9x*
[NCERT Exemp. Ex. 7.3, Q. 14, Page 164]

Ans. Let

dx dx L. 3
St T e (4 )+C[21

Jx
Q.104. Evaluate: Iﬁdx
a—x

[NCERT Exemp. Ex. 7.3, Q 24, Page 165]

Ans. LetI:J\/\/; —J\/ - -
ﬂ3— (ﬂ32 2 322
Put x*?=t= zx”zdx dt

.4t
_[ ==sin" ——+C
3/2 2 tZ 3 a

3/2 3
X 2. /x
! 3/2+C=751n1 —3+C
a 3 a

dx
Q.105. Evaluate : J'i . (Hint : Putx* = sec 0)
xxt-1

2 .
=—sin
3

[2]

[NCERT Exemp. Ex. 7.3, Q. 26, Page 165]

dx
axt -1
Put x> = sec 0= 60 = sec”! x?

2x dx =secf tané dé@
1 secd tan@de_

1
"2 secOtand )

Ans. Let I =J

d9=l9+C
2
1 -1 2
=— C
2sec (x*)+ 2]

t dx
Q.106. Evaluate : J'ix -
se +e

[NCERT Exemp. Ex. 7.3, Q. 29, Page 165]

1 dx 1"
:-[Oe*+e'xzjol+e2”dx
Pute* =t
= e'dx=dt
e dt
Thigp
=tan'e—tan™1

Ans. Let !

=[tan™"t]!

4 T
=tan e——
4

[2]

xdx

1
Q.107. Evaluate: _o[ Nl
[NCERT Exemp. Ex. 7.3, Q. 32, Page 165]

0 J1+x?

dx

Ans. Let I= J.

Putl+ x*=#
= 2x dx=2tdt
= xdx=tdt
s
=R

=[ =V2-1 2]
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E 1+cosx
Q.108. Evaluate: I

3(1—cos x)2
[NCERT Exemp. Ex. 7.3, Q. 41, Page 166]

7/2 AJ1+cosx
Let I= 75/2dx
7/3 (1—-cosx)

2 v1+cosx dx
#/3 (1—cosx)*\1+cosx
r/ 1 z/ 1
=" =" ——dx
7/3 sin” x [2]

Ans.

/3 (1—cos” x)

w2/ 2 /2
= J. , cosec’x dx =[-cotx]7;
K

—{cot%—cot%} = —{0 —%} = +%

s 2
Q.109. Evaluate: Iw dx
cos” x
[CBSE Board, Delhi Region, 2018]

Ans. Given that,
cos2x +2sin® x
[ ——ax
cos’ x
cos2x + 2sin®x cos® x —sin® x + 2sin® x
| : dx = : dx
cos’ x cos x
+
_'[cos x +sin® X g
cos®x
2
_ j ix [2]
cos’ x
= Jsecz xdx
=tanx+C
Q.110. Evaluate the integral wusing substitution :
.[1 X _4v.  [NCERT Ex.7.10, Q. 1, Page 340]
ox*+1
1 x
Ans. L 21

Letx® +1 = t = 2xdx=dt
Whenx=0,f=1andwhenx =1, =2
'.jl Zx z7bc=1 st

0x*+1 291 ¢

1 2

= E[log\t\l

=%[log2—logl] [2]
1

=—log2
2 °8

substitution :

Q.111. Evaluate the

_[0? [sin g cos® pd¢ [NCERT Ex. 7.10, Q. 2, Page 340]

Ans. Let I= Jf«/sin¢ cos’ gdgp = jf\/sin(/ﬁ cos*—cos¢ d¢

Also, let sing =t = cos¢dg = dt

integral using

<\~l

When ¢ = 0, t = 0 and when ¢—E t=1

1
.-.I=j0ﬁ(1—t2) dt
1
_ (' 4 _np2
_jot (1+t" = 28*)dt
1 1 9
=j £2 442 th]d
0
1
3 11 7
ti 2 Zti
NEEA 2]
2 2 2
2 2 4
=4+ - -
3 11 7
_154+42-132_ 64
- 231 "~ 231

Q.112. Evaluate: |cosxe™*dx is equal to

© Cmmy 1 | B

[NCERT Exemp. Ex. 7.3, Q. 59, Page 168]

Ans. Let [= IO”/ZcosxeSi“xdx
Putsinx =t = cos x dx = dt
Asx—0,thent—0
and x —» /2, thent —> 1

o= jolefdt =[e']}

=e'—e"=e-1 2]
3
.113. Evaluate: [—> oy =
Q valua I (x+ 1) x
[NCERT Exemp. Ex. 7.3, Q. 60, Page 168]
Ans. Let ] =J. x+32 e*dx
(x+4)
eX ex
- - d
J.x+4 J.(x+4l)2 *
1
= d
= ((x+4) (x +4) ] g 21

- (m]w [ e df(@)+ f(x)kdx = f(x) +C]

T
.114. If |———dx=—,th =
Q { 1+ax? g e
[NCERT Exemp. Ex. 7.3, Q. 61, Page 168]

Ans. Let a%dx =z
01+4x 8

a 1 2. o

Now, | dx="tan " x]

=%tan"2a— 0=x/8

ltan"Za:E
2 8
tan''2a=7/4
2a=1
L
2 [2]
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Q.115. Evaluate: | %

3+ 4cos’x
[NCERT Exemp. Ex. 7.3, Q. 62, Page 168]

sin x

Ans. Let I :j

3 +4cos’ x
Putcosx =t = —sin x dx = dt

- J.3+4t2:_7J.
( 5 } +t

1 2 ,lg
——Z~$tan \/§+C [2]
2cosx
C
2It ( NE) J+

Q.116. The value of f sin’x cos’x dxis

[NCERT Exemp. Ex. 7.3, Q. 63, Page 168]
Ans. We have, f(x)= J:r sin’ x cos’ x dx
f(-x)= J.:[sin3(—x) cos*(—x)dx
=—f(x)
Since f(x) is an odd function

So that, J‘f sin’ x cos*(x)dx = 0 [2]

Q.117. Find J-(Ssm9 2)cosé o
co0s’*f —4sind

[CBSE Board, Delhi Region, 2016]

Ans. I:J- (351n.192—2)cos?
5—(l-sin® @#)—4sin@
sin@ =t = cos 6 d6 =dt [1]
J' 3t-2 _‘[ 3t— 2
£ —4t+4 (t- 2)
J'3(t z)di' ‘[ 1 zdi’
(t-2)
=3log|t - 2| 4 _.c 1]
-2)
. 4
:310g|sm€—2|—,7+c
(sinf@ -2)

Q.118. Evaluate: _[ezx ~sin(%+x)dx .
0

2x

ssn(5 o] (5005
- {sm[juj o5 2}
gl e
-l |
=) e )

X

dx

[N

[2]

Q.119. Evaluate: dx .

1+sina sinx
[CBSE Board, Foreign Scheme, 2017]

o t—3

z X

Ans. [=| ————F—dx
0 1+sin o sin x

n X
I:J‘ N N dx
0 1+ sin o sin (m—x)

()

T T—x
I= J. P EE—

0 1+ sin o sinx (i)
on adding (i) and (ii)

T dx
0 1+ sinasinx

J~zr/2 dx
o l+sinasinx [1]
/2 dx
o
2tan—
1+sina p
1+tan*=

I:ﬂ_r 2dt
01 +# +2tsina

dt
(t+sina)’ +cos’ a

. 1
2z ( [t+smaj
cosa )

[Puttanizt}
2

:>I:27r.[01

[CBSE Board, Delhi Region, 2016]  cosax
= ["sinl =& 2 =1=—"= (E—aj
Ans. Let I —IO sm(4 +xje dx cosa\ 2 ]
Short Answer Type Questions (3 and 4 marks each)
Q. 1. Integrate the function sin(ax + b) cos(ax + b). 2adx = dt
[NCERT Ex. 7.2, Q. 5, Page 304] sin 2([ZX + b) 1 esint dt
Ans. Given that, I B dx = EJ. 2
sin(ax + b)cos(ax + b) = 2sin(ax + b;cos(ux +b) _ %[_ cost] “C
a
_sin2(ax +b)

2
Let2(ax + b) =t

-1
= 4—acos2(ax +b)+C 3]
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. 2cosx —3sinx
Q. 2. Integrate the function ——————.
6cosx+4sinx

[NCERT Ex. 7.2, Q. 24, Page 305]
Ans. Given that,

2cosx—3sinx  2cosx—3sinx
6cosx+4sinx  2(3cosx+2sinx)
Let3cos x + 2sinx =t
. (=3sin x + 2cos x) dx = dt

'[2cosx—3sinx dt *J.

6cosx +4sin x

:llog\2sinx+3cosx\ +C
2 3

1
cos’x(1-tanx)*’
[NCERT Ex. 7.2, Q. 25, Page 305]

. Integrate the function

Ans. Given that,
1 _ sec’x
cos’ x(1-tanx)* (1-tanx)’
Let(1-tanx) =t
—sec? xdx = dt

2
= [T =[5 _—jt 2t
(I1-tanx)

=+1+C
t [3]
- +C
(1-tanx)
Integrate the function vax+b .
[NCERT Ex. 7.2, Q. 6, Page 304]

Q.4.

Ans. Letax + b=t

adx = dt
dx=Ldt
a

=

1 ¢4
j(ax+b)2 dx :;J.tzdt

[3]
+C

S =
N\w‘“.‘:,\u

2 (ax+b): +C
= — =+ 2 +
3a(ux )

Integrate the function x+/x+2 .
[NCERT Ex. 7.2, Q. 7, Page 304]

Q.5.

Ans. Let (x+2)=t

dx = dt
[+ 2dx = [(¢-2)edt = | [tj - 25 ]dt

= _[t%dt —2Jt%dt

2

34 3
:g(x+2)2—§(x+2)2+c

[3]

5 3
rc=2p_tpic
5 3

|
(>

\(.h‘ i
t\)\w\ e

O o

(x+2)

U1‘l\) &)

3
—g(x+2)2+C

Q.6.

Ans.

2f( t)(1+t) _Jidt 1+t2

Ans.

. Evaluate : J.

2 cos x

Find : x
-[(1 —sin x)(1+ sin’x)

[CBSE Board, Delhi Region, 2018]
Given that,
J~ 2cosx
X
(1-sin x)(1+sin’ x)
Letsinx =t

= cos xdx = dt

2 2
. J' : Cos x — :J' . dt

(1-sin x)(1 +sin” x) A-t)(1+¢t%)
Using partial fraction, we get
2 A Bt+C
- = 4
(1-A+t*) 1-t 1+£
=2=A+ AP + Bt + C-B*-Ct
=2=A-Br+B-Ot+A+C
A-B=0,B-C=0andA+C=2
Solving all these equations, we get
A=B=C=1
Substituting the values, we get
t+1

dt

—dt+
1-t

_[—dt+

=—log|l— +Elog‘1+ tz‘ +tan™'t+C
=—log|l -+ log‘\/1+t2
‘\/1+t2

1=

+tan”'t+C

Lttan't+C

=log

Substitute back the value of ¢ in
VI+#

1=

\1+sin? x

log - +tan'(sinx) +C
|1 —sin x|

+tan't+C

log

[4]
™! sin x + cos x
» 16+9sin2x
[CBSE Board, Delhi Region, 2018]

Jn/4 sin x + cosx

16 +9sinx

Put (- cos x + sinx) =t
or (sin x + cos x) dx = dt

x=0, t=-1
x = m/4, t=0
= dt
= -[—1 —
16 +9(1-t%)
_ IO dt
-125-942
_ 10 dt
5)

_1(5)2_t2
3
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1 0

5
_ 1|10, |37
= 2|10
9|3 ¥5_,
3

-1

1
=—log4 4
30 08 [4]

3
Q. 8. Evaluate : J(xz +3x +e* )dX, as the limit

1
of the sum. [CBSE Board, Delhi Region, 2018]

Ans. Given that,

3

_[(x2 +3x+e")dx,

1

Here,a =1,b = 3f(x) = x® + 3x +e
b-a 3-1 2

Ry AL
n n n

fQ)+ f(1+h)+ f(1+2h)
[+f(1 +3h).c+ f(A+(n— l)h)}
[4+e+1+h) +3(1+h)+e™" +(1+2h) +3(1+ 2h)
=lim | +¢"*" + (14 3h)° +3(1+3h) + ¢ +....
- Lt (I (n - Dh)? +3(1+ (11— 1)h) + D"

dn+e+h’ (n-1)(n _62)(2"_3) +2h[”22_n]

3 [ehul :I

- h—0
+3h
i 2 e" -1

2 (1= =2)(2n-3) +2h(n2 —n]
6 2

3
'fx +3x+e =lim
1

h—0

dn+e+

=1lim

h—0 2 _ el e _q
+3h[n 3 nj+e [ ]

e" -1

62
=—+e —e
3

[4]
2x -1
d
“1)(x+2)(x-3)"
[NCERT Exemp. Ex. 7.3, Q. 38, Page 165]

Q.9. Evaluate: f

Ans. Let,

2x 1

'[x 1) (x+2)(x— 3)dx
2x —1 _ A N B N C

x=1)(x+2)(x=3) (x-1) (x+2) (x-3)
—2v—1=A(x + 2)(x3) + B@-3)(x—1) + Cx—1)
(x +2)
Put x = 3, then
6-1=C3-1)3 +2)
= 5=10C

Now,
(

c=1
2

Put x =1, then
R-1)=A0+2)1-3)
1=-6A
A=-1/6

Now, put x = -2, then
—4-1=B(2-1)(-2-3)

=-5=15B
= B:—l
3

I=—l de—l dx

67 x-1 3dex+ijx—3

= —%log‘(x —1)‘ —élog‘(x +2)‘ +llog‘(x —3)‘ +C

=—log|(x - 1) ~log|(x +2)|"" +log|(x-3)|"* +C
x-3
e

[3]

2
Q. 10. Integrate the function M .

x
[NCERT Ex. 7.2, Q. 36, Page 305]

Ans. Given that,
(x+1)(x+log x)°

X

:(x:]](x+logx)z
= [1 +ij(x +logx)’

Let (x+logx)=
1
1+— dx=dt
( x)x [3]

I[l+i](x +logx) dx = [£dt

3
t—+C
3

= %(x+ logx)’ +C

Q.11. Evaluate definite integral as limit of sums : J: e“dx .
[NCERT Ex. 7.8, Q. 5, Page 334]
Ans. Let ] :f]e"dx It is known that,

| f()dx = (b— a)hml[fa)+f(u+h) Sf@+m-0h)],

! where h = ﬂ
n

Here,a=-1,b=1andf(x) = ¢
11 2

n n

f(-1)+ f[ 1+j+f( 1+2~i)

+ot [— +(1)2J

_ 11111|f? N e(—n%} . e(fnz-%] . me[—H( 1)5)‘|
=2lim

2 4 6 2

Y (e

—|e ql+e" +te" +e"+e "
n—ee 31

2n
—1 -1

=2lim < & [1%]
n—ee 1 1

en

=(1+1)lim—
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2
=e'x 21im1[e - 1]
n—e pn 2
en

e ><2(e2 —1)
- 2

lim| &=L k2

z~>0 g

n n

2(e* 1) e —1
= [Az} [ FE[ P ]=1 [1%4]
-1
e

sin x

sin(x—a)’

[NCERT Misc. Ex. Q. 7, Page 352]

Q. 12. Integrate the function

Ans. Given that,
sin x
sin(x —a)
Letx—-a=t
= dx = dt
sin x sin(t +a)
J sm -[ sint
_ J-smtcosa +costsina it
sint
= j(cosa + cottsina)dt
=tcosa+ sinalog‘sint‘ +C,
=(x—a)cosa+ sinulog‘sin(x —a)‘ +C,
=xcosa+ sinulog‘sin(x - u)‘ —acosa+C,
=sinalog‘sin(x—a)‘+xcosa+C [3]
Q. 13. Evaluate the definite integral
J? (4x® —5x* + 6x +9)dx.
[NCERT Ex. 7.9, Q. 3, Page 338]
Ans. Let,

I= '[]2(4x3 —5x% +6x +9)dx

e IR
Jax>—5x +6x+9)dx_4[4J 5(3 ]+6[2 ]+9(x)

3
=x* —5%+3x2 +9x =F(x)
By second fundamental theorem of calculus, we
obtain
I=F@2)-FE1)

I= {2“ —¥+ 3(2) + 9(2)}

- {(l)4 - Sgﬁ +3(1)° + 9(1)}

=[l6—?+12+18]—[1—§+3+9j

—16-2 4 12418-142-3-9
3 3

=332
3
99-35 64
- == 3]
3 3

Q. 14. Evaluate the definite integral _LZ sin 2x dx.

[NCERT Ex. 7.9, Q. 4, Page 338]

Ans. Let,

I= Fsin 2x dx
0

J.sin2x dx = (—c0252x j: F(x)

By second fundamental theorem of calculus, we

obtain
I= F(”]- F(0)

=— 1{ 052( J—COSO:|
2 4
= —;{COS(Z]— cosO:| 3]

Q.15.

Evaluate the definite integral as limit of sums:
j: (x+e)dx. [NCERT Ex. 7.8, Q. 6, Page 334]
It is known that,

| fG0dx = (- a)lim— [

a

Ans.
f@a)+ f(a+h)+

+f(a+(n-1)h) }

,whereh:b;a

n

Here,a=0,b=4and f(x) = x +¢e**

4-0 4

non

j(x+e2*)dx—(4 0)lim— [

~h=
fO)+ f()+ f(2h)
+...+ f((n—1)h)
—4hm1 O+e")+(h+e™)+(2h+e™™)
e 7| 4., + (n—l)h+e2<” ””}
+(h+e)+(2h+e*)
H*n +. +{(n—1)h+e o
1[{h+2h+3h+..+(n-1)h}
'HMn 1+ et + .+ 2

h{1+2+ (n-1)}

—411m7

n—e 31

[(h(n ) , [2"”— ]]
— 4lim 114 (n-1)n l)n (

=4lim

n—oo

n—epnl n

[172]
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—4(2)+411mM

n—eo

e"—l
§ 8
n
4-(e® -1 ¥ _ )
=8+ («-1) [lime L
8 roe
)
8_
—g4+8 1
_15+¢°
) [1%2]

xasin(tan'lx“)

Q. 16. Integrate the function s
x
[NCERT Ex. 7.2, Q. 37, Page 305]
Ans. Letx* =t
4x° dx =dt
J.x3 sin(tar'f1 x sm tan t
= - .
1+x° -[ 1+£ (1)
Let tan Tt=y
=du
1+t

From equation (1) we obtain
Ix sm(tan X )dx

=—|sinudu
1+ 4I

:i(—cosu)+C
=_—1cos(tan"t)+C
4

:_chos(tan’] x4)+C

[3]

1+x°
[NCERT Exemp. Ex. 7.3, Q. 39, Page 166]

G (1+x+x?
[=|e™ | ——— |dx
J [ 1+ x? ]

2
g T4+ x X
=J.etan x 2+ 5
I+x° 1+x
tan Tx

_Jetan xd +J

I=1+1,..0)
tan”' x

X
Now, 12:-[ 1+x° dx

Puttan'x = f=>x =tan t

iy [ 1+ 2+ 27
Q.17. Evaluate: fei ( ]dx

Ans. Let,

de

L de=a
1+x
I= jtan t-e'dt
1 11
=tant-¢' —Iseczt-e‘dt+C
=tant e —I(1+ tan’t)e'dt +C
['.'sec20:l+tan20J

tan” x

I, =tant-e' — [(1+ 1)< dx+C
: I( )1+x2

I, =tant-e' - J'e‘a“f1 “dx +C

I= J’e“’“il *dx + tant - ¢' —J‘et‘"’“ildx +C
=tant-e'+C
=xe™ " +C [3]

. / x
Q.18. Evaluate : Jsm ! mdx . (Hint : Putx = a tan’0)

[NCERT Exemp. Ex. 7.3, Q. 40, Page 166]

Ans. Let,

I=J.sin’1/ X ix
a+x

Putx = atan® 0
= dx = 2a tan Osec? 0d6

2
A= Js,in’1 \ /%(Zutarﬂ -sec’0)dl
a+atan

= 211! sin” (%)(tan@ -sec’0)d0
sec

=2a[sin”(sin0)tan0 - sec*) 0 [1%4]

= 2aj0~ tand sec20d6'

=2u{ Jtan@ sec*0do —J.[ 0 - J'tanH sec*0 do jd@}

Put tanf =t
= secl) -tan@ -df =dt

=>_[tan9 sec’0do =Itdt
2 2
:2a{€~tan 0 _Jtan Qde}
2 2
=af tan”0) —a(sec’d ~ 1)df
=a0 -tan’0 —atanf +ad +C

x x x
=qa ftan’l\/:+tan’l\/: +C
a a a

Zx_l

Integrate the function "z 7.

[NCERT Ex. 7.2, Q. 19, Page 305]

1]

Q.19.

Ans. Given that,
e -1
e +1

Dividing numerator and denominator by ¢*, we
obtain

(1)
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_qdt
o
=log|t|+C

=logle” +e™"

+C [3]

er _ e—2x

Q. 20. Integrate the function 2« ,2r .

[NCERT Ex. 7.2, Q. 20, Page 305]
Lete™ + ¢ =t
- (26“ —2e* )dx =dt

= 2(e” —e™)dx =dt
e —e ), edt 141

=%log‘t‘+C

Ans.

+C

1
=—log|e* +e™*
28|

Q.21. Integrate the function tan® (2x — 3).
[NCERT Ex. 7.2, Q. 21, Page 305]

Ans. Given that,
tan® (2x — 3) = sec?® (2x - 3) -1
Let2x-3 =1t
o 2dx = dt
J.tan2 (2x-3)dx = j[secz (2x-3)- l]dx
= J‘[seczif—ljﬁ
2
_1 2
_EUSQC tdt—fldt} [3]
1
=—|tant—t+C
2[ ant—t+C]
= %[tan(Zx—3) —(2x—3)+C]
5x+3
. 22. Integrate the function ————.
Q & Nt +4x+10
[NCERT Ex. 7.4, Q. 23, Page 316]
Ans. Let,

5x+3=Ai(x2+4x+10)+B
dx

=5x+3=A(2x+4)+B

Equation the coefficients of x and constant term,

we obtain
214:5:>A:é
2
4A+B=3=B=-7
5x+3:§(2x+4)—7
5
“(2x+4)-17
:>I 3 ¢7lx:J‘2 dx
Jx2 +4x+10 Jx2 +4x+10
—éjﬁdx—
27x* +4x+10

g
Vxt+4x+10

Q. 23. Integrate the function ex(

Ans.

Let,

I, :J%dx and I, =Jﬁdﬁf
j%}imdngll =171, ..() [1%]
Then, L= J%M

Letx*> +4x + 10 = ¢
(2x + 4)dx = dt

iIl:j%:%ﬁ:z x*+4x+10 ....(if)

L= [-—

J.\lxz +4x+10
B S
(x2 +4x+4)+6

=J‘%dx

(x+2) +(\/€)2
= log(x-+2)+ " + 4x +10) ... (iii)

Using equations (ii) and (iii) in equation (i), we
obtain
S5x+3

— - 4
J'\/x2+4x+10

x =%[2 x2+4x+10}—710g

‘(x+2)+\/x2+4x+10‘+C

=5Vx* +4x+10 - 7log
‘(x+2)+\/x2 +4x+10‘ +C
[17]
1+sinx
1+ cosx )
[NCERT Ex. 7.6, Q. 18, Page 328]

sin® > 4 cos? X + 2sin ~ cos >
o 1+sinx — 2 2 272
1+ cosx

2c0s> >
2
2
S oox x
€| sin=+ cos=
_ ( 2 Zj
2cos’ >
2
X x Y
1 sin=+ cos=
|2 2
2 X
cos=
2

1]

e l:l +tan’X 4 2tan£]
2 2

| sec® X + 2tan >
2 2
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Ans.

Q.25.

Ans.

Q.26.

Ans.

(1+cosx)

x 1 i

e ( +smx)=ex[1seczx+tanﬂ ..(0)
22 2

Lettan® = f(x) = £ (1)= L sec' X

It is known that, Je* {f(x)+f'(x)}dx=e*f(x)+C

From equation (i), we obtain

e* (1+sinx) X
J.i x=e"tan=+C [17%]
(1+cosx) 2
(11
. Integrate the function v 2
[NCERT Ex. 7.6, Q. 19, Page 328]
Let,

I= Je" [%—%}dx

1 —
Also, let —= (x)=—
so,let 1= f(x) = () =
It is known that, Je* {f(x)+f'(x)}dx=e*f(x)+C
eX
~I=—+C
—+ 3]
(x-3)e*
Integrate the function (x- 1)3 .
[NCERT Ex. 7.6, Q. 20, Page 328]

. x=3 [ a)x—1=2
Je {(x—lf}dx_je {(x—1)3 }dx
S S U U P
gl {(H)Z (x_1)3}d

N S S
Let f(x)‘(x—lf ) (x-1)°

It is known that, .[ex {f(x)+f'(x)}dx =e'f(x)+C

e, e
..Ie {(x—l)s}dx_(x—l)z C

[3]

Integrate the function e*sinx .

[NCERT Ex. 7.6, Q. 21, Page 328]
Let,
I:J.e“sinx dx ...(0)

Integrating by parts, we obtain

I =sin xJ.e“dx - J{(; sin x jj.e“dx}dx
X

2x 2x

. e
=sinx- —Icosx~ dx
2
2x 2
esinx 1
= —fJ‘e“ cosx dx
2 2

Again, integrating by parts, we obtain
2x | o3
p=esinx 1 cosxje“dx—J 4 cosx Je“dx dx
2 2 dx

2x L3 2x 2x
_¢ Smx—;{cosx-e —J‘(—sinx)e2 dx}

2 2

[172]

e sinx 1 {ez" cosx

+ lj.e“ sin xdx
2 2 2 2

2x 2x
e“sinx e"cosx 1
= —— 1 From Eq. (i
5 2 1 [ q. ()]
1. e¥-sinx e*cosx
=I+-I= -
4 2 4
5. e*sinx e*cosx
=-I= -
4 2 4
2x 2 2x
:>I=ﬂ e’sinx e”cosx +C
5 2 4
2x
=I= [Zsinx—cosx]+C

[1%2]

Integrate the function sin™

Q. 27.

1+x* )
[NCERT Ex. 7.6, Q. 22, Page 328]
Let x =tanf = dx =sec’0 df

.o 2x . . 2tan@
sin > |=sin” | ———
1+x 1+tan”0

=sin™'(sin20)
=20

Ans.

Isin'l( 2x - ]dx = IZG -sec’0 do
1+x

=2[0 -sec’0 do
Integrating by parts, we obtain

2[0 . j sec?0d0 — j{(;gajjseczade} d&}
- 2[0 -tanf) — jtan()d()]
= 2[0 tand + log|cos€|] +C

! +C
V14 x?

1
=2xtan” x+2log(1+x?) 2 +C

(3]

= 2|:xtan1 x+log

1
=2xtan'x +2| —=log(1+x?) |+ C
Xtan Xx |: 20g( X):|

=2xtan" x —log(1+x*)+C
Find the integrals of the function sin*(2x +5) ,
[NCERT Ex. 7.3, Q. 1, Page 307]
1-cos2(2x+5)
2
_ 1-cos(4x+10)
- 2
1-cos(4x+10)

fsin2(2x+5)dx:ffdx 3]

:%jl dx—%-[cos(4x+10)dx

in(4x+10
=1x_1[sm(x+>]+c

Q.28.

Ans. sin® (2x+5)=

2 2 4

1 1.
=—x—=sin(4x+10)+C

2 8

Q.29. Find the integrals of the function sin 3x cos 4x .
[NCERT Ex. 7.3, Q. 2, Page 307]
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Ans. Itis known that,

sin AcosB = %{sin(A +B)+sin(A-B)}

fsin3xcos4x dx = lJ‘{sin(_’zx+4x)+ sin (3x —4x)}dx

fJ.{sm Tx+ sm }dx
= Ej'{sin 7x —sinx}dx

:%jsirﬂx dx—%J.sinx dx

_1fzcosTx —l(—cosx)+C
2 7 2
_ —Cos7x cosx +C
14 2 [3]

Q. 30. Find the integrals of the function
cos 2x cos 4x cos 6x .

[NCERT Ex. 7.3, Q. 3, Page 307]

Ans. Itis known that,

cos AcosB = %{cos(A +B)+cos(A-B)}
jcos 2x(cos4x - cos6x)dx

= jcossz{cosmx +6x) + cos(4x — 6x)}}dx
= %j{coszx cos10x + cos 2x cos(~2x) Hdx

= % [{cos2xcos10x + cos® 2x}dx

1
. 5{cos(2x +10x)+ cos(2x — 10x)}

) (1 + cos4xj dx 131
+ T

= ij.(cosl2x +cos8x+1+ Cos4x)dx

sin8x sin4x
+x+ +C
12 8 4

4

l[sinIZx
= +

+ .3 + 3
Q. 31. Find the integrals of the function w .
sin” xcos” x
[NCERT Ex. 7.3, Q. 17, Page 307]
8
sin’x+cos’x

sin® x cos’ x

Ans.

sinxcos’x  sin’xcos’x sin’xcos’x
_sinx  cosx
cos’x sin’x

=tanxsecx + cotxcosec x

: 3

sin’ x +cos’ x

Jﬁdx = J.(tanxsecx + cot xcosec x)dx
sin® xcos” x

=secx —cosec x +C 3]
cos2x + 2sin® x

Q. 32. Find the integrals of the function 2
cos” x

[NCERT Ex. 7.3, Q. 18, Page 307]
Ans.

cos2x+2sin’x _ cos2x+ (1-cos2x)

cos’ x
[ cos2x =1-2sin’ x}

cos’x

=———=sec’x
cos® x
J cos2x +2sin’ x

. dxzjseczx dx =tanx+C [3]
cos’ x

Q. 33. Find the integrals of the function Sinrcosx
[NCERT Ex. 7.3, Q. 19, Page 307]

1 sin® x + cos® x
Ans. — —=— 3
sinxcos’ x sinx cos’ x
sinx 1
=t
cos’x sinxcosx
1
2 [3]
————=tanxsec’ x + 95X
SIN X COS™ X SN X COSX
cos’ x
sec” x
=tanxsec’ x + ——
tanx
. . . cos2x
Q.34. Find the integrals of the function —————
(cosx+sinx)” .
[NCERT Ex. 7.3, Q. 20, Page 307]
Ans cos2x _ Ccos2x
(cosx + Sinx)z cos’ x +sin® x + 2sin x cosx
_ Ccos2x
1+sin2x
J- Ccos2x J- cos2x
(cosx+sinx 1+sm2x

Letl +sin2x =t

2cos2x dx =dt

2= L iLa= Liogl+c
(cosx+sinx) 27t 2

= %log‘1+sin2x‘ +C [3]
=%log‘(sinx+cosx)2‘+C
=log|sinx +cosx|+C

Q. 35. Find the integrals of the function sin’(2x+1).
[NCERT Ex. 7.3, Q. 4, Page 307]
I=[sin’(2x +1)

Ans. Let
= Jsin3(2x +1)dx = jsinz (2x+1)-sin(2x +1)dx
=I(l—cosz(2x+1))sin(2x+1)dx
Let cos(2x +1) =t

= —2sin(2x +1)dx = dt

= sin(2x+1)dx :_Tdt

= I:_—l

2
> (1—t )dt
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_ 3 (2 1
:%wﬂh+n_“ﬁ(x+?
2 6
3
_ —cos(2x+1)+cos (2x+1)+C
2 12

[3]
Q. 36. Find the integrals of the function sin®xcos’x .
[NCERT Ex. 7.3, Q. 5, Page 307]
Ans. Let = J.sin3 xcos’ x - dx
= jcos3 x-sin’x-sinx-dx
= Jcos3 x(l —cos? x)sinx -dx

Let cosx =t
—sinx-dx =dt

I:—jt3(1—t2)dt

=—I(t:—t:)dt
~f-ihe

4 6
__ CcoSs X_COSX +C
4 6

_cos’x cos'x
6 4

[3]

+C

Q. 37. Integrate the function ——.
1+ cotx

[NCERT Ex. 7.2, Q. 32, Page 305]

Ans. Let,

dx

I=J1+c0tx

)

dx

COSX

smx
=J : s x dx
sinx +cosx

J- 2sinx

s1nx+cosx
B 1J-(smx+cosx)+(sinx—cosx)dx

2

(sinx +cosx)

sinx — cosx
a1 KRR resweiee
smx+cosx

1 1 psinx —cosx

= (1) [=——

2 27 sinx +cosx
Let sinx+cosx=t
= (cos x —sin x) dx = dt

dt

x 1=l
2 2 t

dx

I=

x
=f—flog t+C

:f—llog\sinx+cosx\+C
2 2

Q. 38. Integrate the function 1
1-tanx
[NCERT Ex. 7.2, Q. 33, Page 305]

Ans. Let,

dx

1
:-[l—tanx

1
=I ——dx
sinx
1_
CcosXx
CcosXx
=[Sy
Ccosx —sinx
2cosx
i
Ccosx —sinx

B 1J-(cosx—smx)+(c0sx+sinx)dx

2 (cosx —sinx)

,J’ld ,J’wdx

Ccosx —sinx
_x 1 rcosx+sinx
—+— | —————dx
"2 27 cosx—sinx
Put cosx—sinx =t
= (-sin x — cos x) dx = dt
—(dt
P i ()

2 27t

x 1

:f_llog‘cosx—sinx‘-kc
2 2

1

Q. 39. Integrate the functions 75— .
NxT+2x+2
[NCERT Ex. 7.4, Q. 10, Page 316]

Ans.

Q. 40.

Ans.

Given that

Ix/x +2x+2 o= J lx+1

Let x+1=t
. dx =dt

:J\/x +2x+1 = I\/T

:log‘t+\/t2+l‘+c

=log|(x+1)+

:10g‘(x+1)+\/x2+2x+2‘+c

4x+1

(x+1)" +1

Integrate the function —————
& N2xP+x-3"

[NCERT Ex. 7.4, Q. 16, Page 316]

Let, 4x+1=A

X
=4x+1=A(4x+1)+B
=4x+1=4Ax+A+B

di(sz +x—

3)+B

+C

[3]

[3]

Equating the coefficients of x and constant term on

both sides, we obtain
1A=4= A=1
A+B=1=B=0
2%+ x-3=t
(4x +1)dx =dt
_[ 4x +1

—x
V2xt+x-3

Let

=j%dt
=2Jt+C

=222 +x—

3+C

[3]



322 | OSWAAL NCERT SOLUTIONS — Textbook + Exemplar —- MATHEMATICS : Class-XI|

+2

¥-1"

[NCERT Ex. 7.4, Q. 17, Page 316]

Q. 41. Integrate the function

Ans. Let x+2=A£(x2—1)+B )
dx

= x+2=A(2x)+B
Equating the coefficients of x and constant term on
both sides, we obtain

2A=1:>A=l
2

B=2
From equation (i), we obtain

(x+2)=(2x)+2

—(2x)+2
Then,f x+2 dx =

2
NA '[ Jrt -1

1 2x 2
=— dx + dx
Zijz—l I\/xz—l

dx

...(ii) [1%4]

In =l'[27xdx letx>—1 =t = 2xdx = dt
20 o
_lJ. 2x
20 e
1
:E[zxﬁ]
i,

=x* =1
2 1
Then, |——dx=2 dx =2lo ‘x+\/x2—1‘
f\/xz—l J.\/xz—l &

From equation (ii), we obtain

1 ;dt
dng.[ﬁ

x+2 _ 7 [1%]
dex—\/x 1+210g‘x+\/x 1‘+C

Q. 42. Integrate the function /14 3x— x> .
[NCERT Ex. 7.7, Q. 7, Page 330]

Ans. Let

I Nt
:J\/l—[xz—3x+z—3jdx
- (1+Z]—(x—2)2dx
%) e

It is known that,
2
f\/az —xdx =2 - + L sin ' Xy C
2 2 a
3 3
x—= ! x
[=—2J1+3x—x* + sin™ 2 4C
2 2|3 3]

2

_2x-3

1+3x —x? +1;sin'1[2x_3)+c

Q.43. By using the properties of definite integrals,

evaluate the integral J'OZ log(1+ tanx) dx .
[NCERT Ex. 7.11, Q. 8, Page 347]

Ans. Let,
I= %1 1+t d
L og(1+tanx)dx )
z T
I= J04 log[l + tan(4—xﬂ dx
( IO f(x)dx= jo f(a —x)dx)
n tan” —tanx
= I=I4log l+—24 Ly
0 T
1+tan—tanx
4
- 1-tanx
= I=|*logql+ d
IO og{ 1+tan } *
= I= J.%log#dx
o 7 (l+tanx)
= I:J.flogde—J‘flog(Htanx)dx
= I= J.flog2dx -1 [From Eq. (1)]
= 21 =[xlog2]#
T
= 2] =—log2
4 %8
= I= %logZ 3]
Q.44. By using the properties of definite integrals,
2
evaluate the integral L XN2—x dx.
[NCERT Ex. 7.11, Q. 9, Page 347]
Ans. Let,

I= JozxxIZ —xdx

I= J:(Z - x)Vxdx
( j:f(x)dx = J‘:f(a —x)dx)

2 1 3
:JO {sz —xz}dx
r 2

3

x? x?

w

=2

3

_82 82

3 5
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1 ) 1-x
= =sec’x Q. 47. Integrate the function tan™
cos’x & 1+x
c052% + 2sin’ x [NCERT Misc. Ex. Q. 23, Page 353]
J cos? x d =Jsec2x dx =tanx +C 31  Ans. Given that,
: o 1=x
Q. 45. Integrate the function me". I'=tan lw/mdx
[NCERT MlSC Ex Q. 21, Page 353] Let x = cos 0
Ans. = dx = —sinb dO
2+sin2x
[= X _, [1—cosf .
J(1+C052x j I=J.tan ! T (—sin0do)
[2+2s1nxcosx] . 50
=J e 2sin® —
2co0s’ x =—J'tem’1 2 sin0do
__[ 1+sinxcosx 2cos’ —
cos® x 0 2
J seC x+tanx e :—th:ll'li1 tan5~sin0d0
Let f(x )—taHX=>f( x)=sec’x =—%J.0~sin9d9
I= j x) “dx :
=——|0-(—cosl )— |1-(—cosb )do
=ef(x)+ [0 (~cos0) [1-(~cost )0
o [3] 1 .
=¢*tanx+C ——5[—0c050 +sind |
P +x+1 | |
Q. 46. Integrate the function (x+1)F(x+2) :+59 cos0 _Esme
[NCERT Misc. Ex. Q. 22, Page 353] 1 1
=—cos' x-x——+1-x*+C
Ans. Let, 2Cos xX-Xx 2 1-x" +
CHx+l A N B . C X
(x+1)(x+2) (x+1) (x+1)7 (x+2) 0 = cos x—g 1-x* +C
=1 +x+1=A(x+1)(x+2)+B(x+2) =%(xcos’1x—\/1—x2)+c Bl
+C(x2+2x+1) - sinx
48. Eval h fi 1 |.€*
= x +x+1=A(x" +3x+2)+B(x +2) Q-48. Evaluate the definite integra j 1- cosx

) [NCERT Misc. Ex. Q. 25, Page 353]
* C(x Tt 1) Ans. Given that,
=1 +x+1=(A+C)x*+(3A+B+2C)x [ 7 e[ 1sin
+(2A+2B+C) % (l—cosx)
Equating the coefficients of 2%, x and constant term, 1—2sin x os x
we obtain = J'" | ———2 2 |y
ArC=l z 2sin’ =
3A+B+2C=1
2A+2B+C=1 cosec X
On solving these equations, we obtain = Jj: e — 2 _cot® |ax
A=-2B=1andC=3 2 2 2
From equation (i), we obtain
¥ +x+1 -2 3 Let f(x)z—cotE
3 = + 7 2
(x+1)"(x+2) (x+1) (x+2) 1
’ I 2 i
L1 2 f(x)= ( 5 cosec 2)
(x+1) 1 L%
2 =—cosec” —
f x"+x+1 . 2 2
(x+1)" (x+2) I= ge‘[f(x)+f'(x)]dx
—zj—dx+3 P P— " .
o)y e (e,

1 k4
:—210g‘x+1‘+310g‘x+2‘—(xT+C :—[e‘-cotf] [1%]

! [3]

n
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Q.49.

Ans.

Q. 50.

Ans.

=—|e" ~cot£}
L 2

n

T b
=—|e" Xcot——e2 X cot—
2 4

= e“xO—ele}

T

=e2

[1%2]
By using the properties of definite integrals,

evaluate the integral J;: (2logsinx - logsin2x)dx.

[NCERT Ex. 7.11, Q. 10, Page 347]
Let,

1:E(Zlogsinx—logsian)dx
Ny :E{Zlogsinx—log(Zsinxcosx)}dx
=1 :'ff{Zlogsinx—logsinx—logcosx—logZ}dx

:>1:Jf{]ogsinx—logcosx—logZ}dx --(1)

It is known that,
(_[: f(x)dx =ﬁf(a - x)dx)

:>I=J?{logcosx—logsinx—logZ}dx (i)

Adding (i) and (ii), we obtain

2= [i(

= 21 = -2log2[>1xdx

T
I=-log2|Z

log2—log2)dx

3]

By using the properties of definite integrals,
evaluate the integral J._E,, sin’xdx .

2
[NCERT Ex. 7.11, Q. 11, Page 347]

Let,
I=(2sin?xdx
f
Assin? (—x) = (sin(-x))% = (-sin x)? = sin?x, therefore,

sin’x is an even function.
It is known that if f(x) is an even function, then

[ feodx =2 f(x)dx
I= 2_[0% sin’® xdx

21-cos2
:2-[2 os2x

Q.51.

Ans.

Q.52

Ans.

Q.53.

:F 1- cost
_[ sin2x ]2
0
T
2 3]
Evaluate the definite integral j 125+ 31 dx
+ .
[NCERT Ex. 7.9, Q. 14, Page 338]
2x+3
Let, = J] xz dx
05x"+1
J~ 2x+ 3 J 2x + 3
5x° +1 5x% +1
J' 10x + 15
5x* +1
*J- 10x J' 21 dx
5 1

10x

flog(Sx +1)+ %

:%log(sz +1)+itan‘

NG
=F(x)

By second fundamental theorem of calculus, we
obtain
I = F(1) - F(0)
1 3
={-log(5+1)+—=tan"' \/5}
{fog(5+1)+ Jotan” (45)

1 3 1 3
—{—log(1)+—=tan™"(0) } =—log 6+ ——tan"
{{108(0)+ Jotan(0) ~{og+
Evaluate the definite integral J: xe*dx .
[NCERT Ex. 7.9, Q. 15, Page 338]
Let 1I= _[01 xe* dx
Put x*=t

= 2xdx = dt
Asx—>0,t>0andasx—1,t—>1,

I= fJ‘Ol e'dt

N
(3]

%j:e'dt - %e' = F(t)

By second fundamental theorem of calculus, we
obtain
I =F(1)-F(0)
1, 1y
2 2
1

:5(6—1)

Evaluate the definite integral I ﬁ
Tx"+4x+

[NCERT Ex. 7.9, Q. 16, Page 338]

[3]
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Ans.

Let,

2 2

= ,‘.Zde

1X +4x+3

Dividing 5x% by x* + 4x + 3, we obtain
20x+15 }
T iAW
x"+4x+3

I=5-1 wherel =

Consider I, =

Let 20x+15=Ai(x2+4x+3)+B
dx

=2Ax+(4A+B) [1v4]
Equating the coefficients of x and constant term,

we obtain
=10and B = -25

2
2x+4 dr— J dx
3

=1,=10 S|————=
-[ 1x*+4x+3

Letx>+4x +3 =t
= (2x +4)dx =dt

dt
I, = 10j —zst

1 x+2-1
=10logt —25| —1
°8 [2 0g(x+2+1)}
2 1 x+1)[
=101 *+4x+3)[ —25|=1
[ og(x +4x+ )l |:2 og(x+3)l

31, 2
log= —~log 2
g OgJ

=|10log15—-10log8|-25 1
g g B

=[101og(5 x 3) - 10log(4 x 2)] - @

[log3—log5—log2+log4]
=[10log5+10log3 —10log4 —1010g2]—§

[log3—log5—1log2+log4]

[10+—}10g5+{ O—ES}I g4+{10—%}

log3+ [—10 + ?]logz

:£10g5—£10g4—%log3+§log2

—1 0g>—1o

4 2 g2
Substltutmg the value of I; in equation (i), we
obtain

[1%2]

Q.54.

Ans.

Q.55.

Ans.

Q. 56.

Ans.

Evaluate the definite integral J.OZ (2sec’x +x° +2)dx.
[NCERT Ex. 7.9, Q. 17, Page 338]

Let, I=j§(2sec2x+x3+2)dx

J(Zsec2x+x3 +2)dx=2tanx+x—4+2x
4

=F(x)
By second fundamental theorem of calculus, we
obtain

I:F(Z]—F(O)
:{[Ztanz+i(2j +2(Z)]—(2tan0+0+0)}

=2tan—+—5+l
4 2
4
=242, 7
2 1024 [3]

Evaluate the definite integral

In sin?> — cos? X |dx.
0 2 2

[NCERT Ex. 7.9, Q. 18, Page 338]
Let,

Izjn sin? X — cos? X |dx

0 2 2

=—Jn cos?E —sin? 2 |dx
0 2 2

= —_[Uncosx dx
jcosxdx =sinx = F(x)

By second fundamental theorem of calculus, we
obtain

I = F(m) - F(0)

= sin ©—sin 0

=0 [3]
Evaluate the definite integral J 6x+3 2 dx-

+4
[NCERT Ex. 7.9, Q. 19, Page 338]

Let,

26x+3
feva®

o0 x"+4

J‘6ch+3dx:3-“226+ldx
x +4 x +4
2x 1
=3 +3 d
J.x2+4 g J.x2+4 *
=3log(x* +4)+ tan‘——Fx
g(x" +4)+3 *)

By second fundamental theorem of calculus, we
obtain
I = F(2)-F(0)

= {3105;(22 + 4) + %tan" (;]}
- {3log(0 +4)+ %tan’l (g)}
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Q.57.

Ans.

Q. 58.

Ans.

Ans.

:310g8+étan"1—3log4—%tan’10
3
=3log8+—= (4j 3log4-0

8 kY4
=3log| — [+—
Og[4j 8

:3105524—3?7r [3]

1 x . T
Evaluate the definite integral 'L xe' + smT dx.

[NCERT Ex. 7.9, Q. 20, Page 338]

Let,
i . mx
I = fo(xe +s1n7}dx
Izjexdx—
X
d —Cos—
J —x J.exdx dx+{—4
dx T
=xe' — _[e"dx —icosE
T 4
4 nX
=xe* —e* ——cos—
n 4
=F(x)

By second fundamental theorem of calculus, we
obtain
I =F(1)-F(0)

=[1-e1 —e —4cosn)—(0-e° —e° —4COSOJ
n 4 n

[3]
1
Prove : L xetdx=1.

[NCERT Misc. Ex. Q. 35, Page 353]
Let,

I= j;xe"dx

Integrating by parts, we obtain

I=x[ edx -jol{(;i(x) )Jexdx}dx
=[xe], -]

=e—e+1

[3]

Hence, the given result is proved.

T w4
. Prove: Jlx cos*xdx =0

[NCERT Misc. Ex. Q. 36, Page 353]
Let,

I—J‘ x'7 cos* xdx

Also, let f(x) = x'7 cos* x

= f(=x) = (x)Y cos* (x) = —x'7 cos? x = —f(x)
Therefore, f(x) is an odd function.

Q. 60.

Ans.

Q.61

Ans.

Q.62.

Ans.

It is known that if f(x) is an odd function, then
f_ﬂ f(x)dx=0

1= J_llx” cos’ xdx =0
Hence, the given result is proved. [3]
Prove : F sin*xdx=2.

0 3

[NCERT Misc. Ex. Q. 37, Page 353]
Let,

x
I:JOZ sin® xdx
z
I= JZ sin® x-sin x dx
= JOZ sinx dx —foz cos’ x-sinx dx
il
T | cos’x |?
=[-cosx]? +
3 0

=1+= []_1_1_3

Hence, the given resu%t is proved.

—cos® x smxdx

[3]

Prove : -LZZ tan’xdx=1-log2 .
[NCERT Misc. Ex. Q. 38, Page 353]
Let,

I= .[()%2 tan® xdx
I= 2J§tan2 xtanxdx = ZI‘?(secz x —1)tanxdx

= 2_[0X sec’ xtanxdx — ZJ‘OZ tan xdx

tan’ x -
—2{ > l} 2[log cosx]#

=1+2 [log cos% —log cos 0}

1
=1+2{log—logl
V2 }

=1-log2—-logl=1-log2
Hence, the given result is proved.

[3]

Prove : Ilsin’lxdx T .
0 2
[NCERT Misc. Ex. Q. 39, Page 353]
Let,
— T -1
I= J; sin” xdx

.'.I=J(jsin"x~l-dx
Integrating by parts, we obtain

J:i\/liz~xdx
(=2v) ,

e

I= [sir'f1 x~x]; -

= [x sin”™ x]i) + %J.

Letl-x*=t¢
= 2xdx =dt
Whenx=0,t=1andwhenx=1,t=0
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11
I= xsm lx +—
0 29

. 1 1
xSln X 0+*|i :|

%\

=sin™'(1)+ [— 1}

T
2
Hence, the given result is proved. [3]
Q. 63. Integrate the function vx*+3x .
[NCERT Ex. 7.7, Q. 8, Page 330]
Ans. Let,
I= J.\/x2 +3x dx
=J4 |x? +3x+2—2dx
—J (x +j ( ) dx
It is know that,
2
j\/xz —a*dx :%sz - —%log‘x +yx*—a*[+C
3
X+
23— 4 log (x+ ]-h/xz +3x|+C
:wam_%og (EJJ—s +C
4 8 2
[3]
x2
Q. 64. Integrate the function ,|1 +? .
[NCERT Ex. 7.7, Q. 9, Page 330]
Ans. Let,
2
x
I=|,1+—dx
e
_Lifor e
= EJ. 9+x"dx
1
= EJ. (3)* +x*dx
It is known that,
2
IVxZ +a’dx :gx/xz +a’ +%log|x+x/x2 +a*|+C
ol :éB\/xz +9 +%log|x +/x? +9H+C
=S 19 +ilog|x+\/x2 +9|+C
6 2 I3]
Q. 65. Integrate the function x sin x
[NCERT Ex. 7.6, Q. 1, Page 327]
Ans. Let,
I= J‘x sinxdx

Taking x as first function and sin x as second
function and integrating by parts, we obtain

I= xjsinxdx —H[Z{x ]Jsinxdx}dx
:x(—cosx)—J.l-(—
=—xcosx+sinx +C [3]

Q. 66. Integrate the function x sin 3x
[NCERT Ex. 7.6, Q. 2, Page 327]

cosx )dx

Ans.

Q.67.

Ans.

Q. 68.

Ans.

Q. 69.

Ans.

Let,
I= _[x sin3xdx

Taking x as first function and sin 3x as second
function and integrating by parts, we obtain

I= xJ sin3xdx —J.{(:xx ]J.sin 3x dx} dx

:x(—cos3x j_J-l_(—cosbc de
3 3

Los3x+ljcos3xdx
3 3

—xcos3x 1
=—————+—sin3x+C
3 9 [3]

Integrate the function 22 e,
[NCERT Ex. 7.6, Q. 3, Page 327]

Let,

I= J.xzexdx

Taking x° as first function and ¢* as second function
and integrating by parts, we obtain

I= xZJ'exdx - J.{[;xxzjje"dx} dx
=x’e" - f2x -e'dx
=x’e" - Zj‘x -e*dx

Again integrating by parts, we obtain

=x%" —2{x. Jerdx-] {(ix}]e*dx}dx}

=x% - Z[xe‘ - fe"dx}
=x’e" - Z[xex - e"J
=x’e" —2xe" +2¢" +C
=e' (¥ -2x+2)+C
[3]

Integrate the function x log x.

[NCERT Ex. 7.6, Q. 4, Page 327]
Let,

I:Jxlogxdx

Taking log x as first function and x as second
function and integrating by parts, we obtain

Izlongxdx—_[{(dlongjx dx}dx
=logx- f—jf = dx

—szx

x*logx Jx
_Xlogx _x,

_x’logx

x’logx
= -—+C
2 4 131
Integrate the function x log 2x.
[NCERT Ex. 7.6, Q. 5, Page 327]

Let,
I= _[x log 2xdx

Taking log 2x as first function and x as second
function and integrating by parts, we obtain
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I= logZxe dx —J{(;ﬁclogijJ.x dx}dx
¥ 2 X

log2x-——|—-—d

Al 2 -[Zx 2 g

_x’log2x _J‘de
2 2

x*log2x —Ifdx
2

=x210g2x_£+c 3]
2 4

Q.70. Integrate the function x* log x.
[NCERT Ex. 7.6, Q. 6, Page 327]

Ans. Let,
I= sz log x dx
Taking log x as first function and x* as second
function and integrating by parts, we obtain
I= logx‘[x2 dx—j{(dlogx)_[xz dx}dx
= logx( j If —d
3
_x'logx _ J- x* .
3
3 3
_xlogx x° L
3 9 [3]
Q.71. Integrate the function x sin! x.
[NCERT Ex. 7.6, Q. 7, Page 327]
Ans. Let,

I= -[xsirl’l x dx

Taking sin”! x as first function and x as second

function and integrating by parts, we obtain
I=sin™ x_[x dx—J{(;sin' xj'[x dx}dx
X
=sin~ x[ ] J.\/—
1-x
_ x’sin” x
‘[\/1 x?
_x sin” x+7 {1 x }
2 29 1= 4/1_
xisin'x 1 > 1
—+2J{V1—x - 1_xz}dx

2

xisinT'x 1 P 1
=——+—|4Vl-x"dx - dx
S+ [+
2 s -1
_xsm X x+l{£m+%sin"x—sin’]x}+C

2 2(2

xsmx WX
2 4

:i(2x2 —l)sin"x+%\/l—x2 +C

Q.72. Integrate the function xtan™ x.
[NCERT Ex. 7.6, Q. 8, Page 327]

1-x +lsm x—lsm x+C
4 2
[3]

Ans. Let,
I= than’1 xdx

Taking tan™! as first function and x as second

function and integrating by parts, we obtain

I=tan™ xJ.x dx—H[;xtan‘liJ-x dx}dx
2 2
—tan" x| —I ! z-x—dx
2 I+x 2

_X Ztan™' x_7J~ dx
2 1+x2

x’tan x X2 +1 1
= _7_]’ 2 T [ix
2 29 1+x° 1+x
2 -1
_X tan x_lf - 12 ix
2 2 1+x

2 -1
_xfan x x—l(x—tan'lx)+C
2 2

[3]
Q.73. Integrate the function x cos™ x.
[NCERT Ex. 7.6, Q. 9, Page 327]

Ans. Let,
I= Jx cos ™ xdx

Taking cos™ x as first function and x as second
function and integrating by parts, we obtain

I=cos™ x_[x dx—j{(ddcos'l ijx dx}dx
Lox?
=cos x——jm de

_x cos~ x_i[l x? —1

2 N
2 -1
2 2 1-x?

x*cos'x 1 P 1 -1
_xeos x e a-l i
oL i 2;[ sz]"

(i) [1%]

x*cos'x 1 1 .
=—————I] ——cos x
2 2

where, I, :Jxll—xzdx
:«/1_xzjldx—j;—xx/l—xzjildx
= [=xJl-x° _J7—2x = xdx
= I =xVl- —J ,—

l—x—l
:>I—x\/1— -
J.\/l x?
—dx
= [ =xvl-x> ={|V1-xdx+ | ——
=X X { x“dx jm}

= [[=xJyl-x° —{I, +cos"x}
=2l =xVl-x" —cos'x
L=2\-2 —%cos"x

2
Substituting in equation (i), we obtain
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2 ! 1 1 1
(=X X —7(3\/1 —x? _ECOS_I xj —Ecos’1 x

2 2\2

2_
=(2x4 1)cos x—Z\/I—x +C

Q.74. Integrate the function (sin™! x)%
8

1]

[NCERT Ex. 7.6, Q. 10, Page 327]

Ans. Let,

I=(sin”' x)* 1 dx

Taking (sin”! x)? as first function and 1 as second

function and integrating by parts, we obtain

1= sm 'x Jldx J{ sin”' x ~Il~dx}dx

sm x _J2s1n X

:x(sirfl x)2+_[sin'x~[\/l_27x2de

o sin” xJF

—x(sm x) + p 5
—I{(sm x) X }
L V1
[sin"'x-2J1= 22

=x(sin" x)2+ 1 Ny
RN

x(sirfl x)2 +241—x%sin"' x - Jde
x(sin'1 x)2 +241-x*sin'x-2x+C

x cos”'x
1-x?

Q. 75. Integrate the function

[3]

[NCERT Ex. 7.6, Q. 11, Page 327]

Ans. Let,

I= J‘X(;O_S X

= 7.[72 -cos™' xdx

—2x

V1-x?

Taking cos™ x as first function and

as second function and integrating by parts, we obtain

dx

4 o5 x
e

—2x

2
L '[ 1 x .
2241 —xzdx}

cos~ XJ

cos™ x- 241 —x? —_[

L \/l—x2
|:2 1—x? cos’]x+j2dx}
= [2 l—xzcos'1x+2x]+C

= —[\/l—x2 Cos’1x+x}+C

Q.76. Integrate the function x sec® x.

[NCERT Ex. 7.6, Q. 12, Page 327]

[3]

Ans.

Q.77.

Ans.

Q.78.

Ans.

Q.79.

Ans.

Let,

I :Jseczx

Taking x as first function and sec* x as second
function and integrating by parts, we obtain

I= xJ‘sec2 xdx—_[{{ddxx}‘[secz xdx}dx

= xtanx—Jl-tanxdx

=xtanx +log|cosx| +C [3]

Integrate the function tan™ x.
[NCERT Ex. 7.6, Q. 13, Page 327]

Let [ = J'1~tan1xdx

Taking tan™! x as first function and 1 as second
function and integrating by parts, we obtain

I=tan™ x'fldx - J{(;{tanl x)-[l . dx}dx

=tan'x- x—j ~xdx
1+x2
1 2x
=xtan'x—=
2J.1+x2

=xtan'x —%10g|1+ x2| +C

=xtan'x —llog(l + xz)+ C
2 3]

Integrate the function x (log x)*
[NCERT Ex. 7.6, Q. 14, Page 327]

I= _[x(log x)’dx
Taking (log x)* as first function and x as second
function and integrating by parts, we obtain

I=(logx)’ J-xdx—J{{d(logx)z}dex}dx
z(logx [jzlogx L dx}

=x?(logx)2 —fxlogx dx

Again integrating by parts, we obtain
= x?z(logx)2 - |:logxfx dx _H[:xng ij dx}dx}
%(logx) —{x;logx - J‘ix;dx}
= x?(logx)z —%zlogx +%Jx dx

x’ 2 X x’
=—(l ——logx+—+C
2 (log) 2 o8 4 [3]
Integrate the function (x* + 1) log x.
[NCERT Ex. 7.6, Q. 15, Page 327]

Let,
I :J.(x2 +1)logx dx
=Jx210gx dx+J10gx dx
Let I=L+L ...(0)
Where, I, = _[leogx dxand I, = flogx dx

I = szlogx dx
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Taking log x as first function and x* as second

function and integrating by parts, we obtain

I = logxfxzdx - J{(%logx)dex} dx
I = logx'[xzdx - H(dilongszdx} dx

x}

=lo x-x—s—fl-ﬂix
& 3 x 3

_ glogx—é( [xia) (i) [1%4]

I, =J.log xdx

Taking log x as first function and 1 as second
function and integrating by parts, we obtain

I, =longl-dx—J{[;clongjl-dx}

=logx-x—Jl-xdx
x
=xlogx—J1dx

=xlogx—-x+C, ... (iii)

Using equations (ii) and (iii) in equation (i), we obtain

x x’
I, =?logx—?+Cl +xlogx—x+C,

x’ ¥’
=?logx—3+xlogx—x+(C1 +C,)

3 3
=[x+x]10gx—x—x+c
3 9

Evaluate the integral using substitution :

J.lsin‘1 2x = |dx.
0 1+x

[NCERT Ex. 7.10, Q. 3, Page 340]

I= _[Olsin'1 (1 ifcz )dx

Also, let x = tan 0 = dx = sec? 646

[1%2]
Q. 80.

Ans. Let,

When x=0,9=0andwhenx=1,9=%

I:_[%sin’1 _2tand sec”0dl
0 1+tan?0

= F sin”'(sin 20 )sec*0do
0
= Jf 20 -sec*0do

= 2J70 -sec’0d0
0

Taking 6 as first function and sec? @ as second
function and integrating by pats, we obtain

I= Z{QJ.secszﬁ —j{(i@)]seczedﬁ}de}

= 2|:0 tan@ —JtanO dOl)%

s
4

0

= 2[0 tan0 +log ‘COSHUO%

=2 Etan£+log
4 4

B3 1

=2| —+log| — |-logl
4 g(ﬁJ g}
(7 1

=2 ———log2
|4 28 }

COS%‘ - logcoso}

V3
=——log2
2 3]

Q. 81. Evaluate the integral using substitution :

J:x x+2 (Put x +2=¢%).
[NCERT Ex. 7.10, Q. 4, Page 340]
Ans. Let,
x+2=+F
= dx = 2tdt
When x=0,t=x/5andwhenx:2,t:2

J‘:x\/x+2dx=J‘;(tz —2)F 2t
=2j;(t2—2)t2dt
=2j;(t4—2t2)dt

r 2
_y '*5_2’53}
L5 315
2148 0]

5 3 5 3

_,[96-80-122+20\2
I 15
_,[16+8V2
| 15
16(2+J§)
R
16v2 (2 +1)
Rt 3]
1
. 82. Integrate the function ————
Q 8 Nx+a+vx+b'
[NCERT Misc. Ex. Q. 2, Page 352]
Ans 1 _ 1 ><\/x+a—\/x+b
" Vxta+x+b x+a+dx+b Nx+a-x+b
_~Nx+a-~x+b

(x+a)-(x+b)
(Vira—Jx75)
a-b

1 1
= dex =EI(W—M)HZJ¢

~(x+b) 3]
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Q. 83. Integrate the functions

1 . a}
—_— Hint: Putx=—|
xvax —x* t
[NCERT Misc. Ex. Q. 3, Page 352]
Ans. Let,
a
=2
t
=dx=——dt

- IL. 1
at i1
t
a’ [ f?
t
_ Lt
at\t-1
=—1[2\/t—1]+c
a
:—12/a—1}+C
a_ X
2{Va—x
=—= +C
a| x
-2 a—x]kc
a X [3]

1
Q. 84. Integrate the function ——~

3
x? (x“‘ + 1)Z
[NCERT Misc. Ex. Q. 4, Page 352]

Ans. Given that,
1
3
x? (x4 +1)“
Multiplying and dividing by x, we obtain
;3
X x” (x4 + 1) 4
3 2 3
x*-x (x“ + 1)4 X
;3
(x“ + 1) 4
- =
x’ -(x“) 4
;3
1{x*+1)4
RS
=3
1 114
-5
1
Let, —=t
x4
4
= - fsdx =dt
= LIPS _% [1%4]

1
Q. 85. Integrate the function ———

Ans.

3
..,J;}dx:-[%(u ! ] *dx

x? (x4 + 1)4 2

-1 =3
— P
= ?J(Ht) dt

1
4
__1ja+h +C

1
4

1)+
=—(1+—4) +C
X

[1%2]

1
X% +x3
[NCERT Misc. Ex. Q. 5, Page 352]
Given that,
1 1

1T 1
x?+x? x3[1+x6j

Let x =1
= dx = 612 dt

1 1
J T ldxzj T T dx
x?+x° x3[1+x6J
_J' 6t°
t(1+1)

= GJLdt
(1+1)

On dividing, we obtain

J‘%dx:q.{(tz—tﬂ)—i}dt

x2+x3
3 2
= 6{(2]—[2]+t—10g1 +t}

1 1 1

1
=2x2 -3x3 +6x° —6log[l+x6 )+C

1 1 1
=2/x —3x7 +6x° —610g[1+x" ]+C
[3]
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Q. 86.

Ans.

Q.87.

Ans.

Q.88.

Ans.

Evaluate the integral using substitution :
? sinx
_[2 ——dx.
0 1+cos"x
Given that,
J.E sin x2 dx
0 14+cos”x
Letcosx =t
= —sinx dx = dt

[NCERT Ex. 7.10, Q. 5, Page 340]

Whenx =0,t = landwhenx—% t=0
F smx2 = 0 dt‘2
0 14+cos™x U1+t
—[tarf1 tT
1
—[tarf1 0—tan™ IJ

__[_z]_z
L4 4 3]

By using the properties of definite integrals,

T
evaluate the integral of J;)Z cos’x dx .

[NCERT Ex. 7.11, Q. 1, Page 347]
Let,

Iz-[%coszx dx (@)
=I= I cos (—x]dx (J f(x)dx = Jf(a x)dx)

n
== foz sin’ xdx

...(ii)

Adding equations (i) and (ii), we obtain
— [*(sin? 2
21 —_[0 (sm X+ cos x)

:>21J0%1-dx

:>21:[x]0%
—20="
2
T
== [3]

By using the properties of definite integrals, evaluate
/sin x

the integral of |*————F——dx.
8 '[" vsin x ++/cos x
[NCERT Ex. 7.11, Q. 2, Page 347]
Given that

J‘ SII’I X
N sin x ++/cos x

sin x

</sin x +\]COSX

i sin(Z—x]
P
(j“f(x)dx=j“f(a-x)dx)

o
Jeos +sin x

—_— X

Letl:j ...(0)

dx

N LN ... (ii)

=[;

Q. 89.

Ans.

Q.90.

Ans.

Adding equations (i) and (ii), we obtain

sinx ++/cosx

21 = Jm+®dx
=>2t=j031~dx
=>21=[x]§
:>21_E

=3 3]

By using the properties of definite integrals,
3
evaluate the integral of J' : ssinzx dx -
0 = =
sin?x + cos?x
[NCERT Ex. 7.11, Q. 3, Page 347]

Let,

3

J‘Zde (l)

sin? x + cos? x
3
x sinz(Z—x]
I=J7 - - dx
0 2 2
sinz(n—x]+cosz(n—xj
2 2

(J:(x)dx = J:f(a - x)dx)

3

Cos2
I= f ... (ii)
sin? x + cos2 X
Adding equatlons (i) and (ii), we obtain
3
2= J sm X +cos? x
sm2 X +C0s2 X
=20=|1-dx
=2]= [xF
=2[=—
2
=%
4 [3]

Integrate the function chossxz.
1-2sin"xcos”x
[NCERT Misc. Ex. Q. 10, Page 352]
sin®x — cos® x
1-2sin’ xcos’ x
(sin4 x + cos’ x)(sin4 x —cos’ x)

sin’ x + cos® x —sin” x cos® x — sin” x cos” x

(sin4 X +cos* x)(sin2 X + cos® x)(sin2 X —cos® x)

(sin2 x —sin® x cos® x) + (cos2 x —sin® x cos® x)

(sin4 X+ cos* x)(sinz X —cos® x)

sin® x(l —cos’ x) + cos’ x(l —sin?® x)

—(sim4 X+ cos’ x)(cos2 x —sin® x)

(sin4 X+ cos* x)
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= —C0S2x Z sin® x 4+ cos’ x X
P —————d
O 8 : 0
‘J‘ls1r21 .xzcoszc dx=J—costdx=—S1n2x+C sin’ x + cos’ x
—2sin’ xcos® x :>2I=Fl-dx
[3] ’
1 =2 =|[x]>
Q.91. Integrate the function [x]
cos (x +a) cos(x +D) 5l =
[NCERT Misc. Ex. Q. 11, Page 352] —os E
Ans. Given that, R
: 4 [3]
cos (x +a) cos(x +b) Q.93. Evaluate the integral using substitution :
: dx
Multiplying and dividing by sin (a — b), we obtain Jg X+d_ 2 [NCERT Ex. 7.10, Q. 6, Page 340]

1 { sin(a—b) } Ans. J-Oz dx :J-OZ_( dx

sin(a—b)| cos(x +a)cos(x +b) x+4-x X’ —x—4)

1 sin[(x+a)—(x+b)] _ dx

~ sin(a—b) cos(x+u)cos(x+b 0—[x2—x+1—1—4]
4 4

[ sin (x +a)-cos(x +b) Jz dx

1 —cos(x+a)sin(x+b) 0 _l:(x 1]2 17}

sin(a—b)| cos(x+a)cos(x+b)

L J~2 dx

_ 1 [sin(x+a) sin(x+b) (7Y 1}
sin(a—b)_cos(x+a) cos(x+Db) S | T
1
=——|t +a)-t +b) |[1
sin(u—b)[an(x 7)-tan(x )][1/2] Letx—%zt:nix:dt
1
J 1 dx = 1 J. tan(x+a) dx Whenx =0,t=—— and when x = 2,t=—E
cos(x +a) cos(x +b) sin(a—b)’| —tan(x +b) 2 2
1 ~log|cos(x +a)| .JZ dx - %1 dt
- - .. 2 2 2
o) sl ) (7)) )
B o cos(x+b)‘+c [1%]
sin(a—b) cos(x+a)‘ 3
[1%] WH
. . .. . 1 Ty
Q.92. By using the properties of definite integrals, = log 2
) J- cos’x dx 2 [\/ﬁj @ _t
evaluate the integral of | Sin’x + oS’y 2 2 %
[NCERT Ex. 7.11, Q. 4, Page 347] r J17 3 \/—7 1
Ans. Let, 12 2 S )
T oSt x J17 V173 ﬁ 1
; p - VIZ 3 jog¥i7 1
Jﬂ Sn°x+cosx () L 2 2 2 2
1 V17 +3 V17 -1
cos’| F—x =——|log ~log
f : d |8y o
== X
‘ sins(n—x)+c055(n—x] 11743 1741
2 2 NN N v
(jof(x)dx=j0(a—x)dx) ~ L og 17+3+4417
17 0|17 43-4417
L3 s 5
SI=[— % iy ...(ii) 1 1oo] 2044417
0 -
sin® x +cos’ x \/1— & 20— 4\/—

Adding equations (i) and (ii), we obtain
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_(5+\/ﬁ)(5+\/ﬁ)

25-17

-1
17
1. [25+17+10417

=——log| ————

Y177 8

o 2+1017

NER
1 (2145017
N

the

1]

Evaluate substitution :
J‘l dx

1x*4+2x+5

Ans. _[1 dx 1 dx

x4 2x 45 T(x+2x+1)+4

Q.9%.

integral
[NCERT Ex. 7.10, Q. 7, Page 340]

using

:J-I dx
*1(x+1)2+(2)2
Letx+1=t=dx=dt
Whenx =-1,t =0and whenx=1,t =2
'_[1 dx _ 2 dt
R +(2) P42l

B tan™ %}
0 [3]

ltan’1 0

-l x+1)2

~Lian1-
2

Lfm_n
204/ 8

Evaluate the integral substitution :

(1 1\,
[[| === ¥"dx. [NCERT Ex. 7.10, Q. 8, Page 340]

Q.95.

using

x 2x
Given that,

[l

lx 2x

Let2x =t = 2dx = dt
Whenx=1,t=2andwhenx=2,t=4

e R R
Hox 2x 2920t ¢

Ans.

Let t

Then,

f;(%—tiz]e‘dt: [l [r(e)+ £ (t)]ar
=[],

B [.14262(62—2)
e

. 96. Integrate the function —————
Q 8 9x* +6x+5

[NCERT Ex. 7.4, Q. 11, Page 316]

1 1
Ans. dx = dx
s I9x2+6x+5 J(3x+1)2+22

Let Bx+1) =t
3dx =dt

=§It2+22

= étan" (3x2+ ! j+ C
[3]

Integrate the function 1
N7 —-6x—x*

[NCERT Ex. 7.4, Q. 12, Page 316]
Function 7 — 6x — x? can be written as 7 —(x* + 6x +
9-9).
Therefore,
7-(x*+6x+9-9)
16 — (x* + 6x + 9)
16 — (x + 3)
(4 - (x + 3)?

J 12 dx
(3x+1) +2?

Q.97.

Ans.

. 1
“‘[x/7—6x—x j\/
Letx+3=t

= dx = dt

x+3

=sin™ [3{4—3 j+ C
4
[3]

1-cosx

Q.98.

Find the integrals of the function
1+cosx’

[NCERT Ex. 7.3, Q. 8, Page 307]

Ans. -+ 2sin? g =1-cosx

X
and 2cos? 5= 1+ cosx

1—cosx zsng ) X ) X
———=——==tan"—=|sec’—-1
1+cosx 20052 2 2

dx= j[sec - )dx

x
tan— ¥
= 2 _y +C:2tan5—x+C

J~1—cosx
1+ cosx

2 [3]
Q.99. Find the integrals of the function LI
+cos x

[NCERT Ex. 7.3, Q. 9, Page 307]
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Ans. JX L X
. COSX =Cos” —sin” —
2 2

and cosx = 2coszg—l

X . ,X
cos’ = —sin* =

cosx _ 2 2 _1 l—tan?*
1+ cosx 2cos2 2 2
j cosx =1J. 1-tan®2 Jix
1+cosx 2

J(l—sec +1)1 ;J(Z—seczz}x

x
1 tan— x
=—|2x— +C=x—tan=+C
2 1 2
2

[3]
“Jtan x .

sin x cos x
[NCERT Ex. 7.2, Q. 34, Page 305]

Q.100. Integrate the function

Ans. Let,
I= _[ Jtan x
sin x cos x

_I ‘Jtan x Xcosx dx

Sin X cos x X cosx
__[ Jtan x

tan x cos” x
sec’ x dx

:I ‘tanx

Let tan x = t= sec® x dx = dt

:J%:Zx/?+C:2\/tanx +C

dx

[3]
tan xdx )

m*tan’x

[NCERT Exemp. Ex. 7.3, Q. 30, Page 165]

Q.101. Evaluate:

ct—w|a
.

Ans. Let,

= an

tanxdx
1+m’tan® x

sinx

_ [ cosx i
2 2 .2 X
0 cos"x+m sIin” x

J~7z/2

0 1—sin’x+m*sin’x

_J~n/2 sinxcosx
1—sin® x(1-m?)

cos’ x

sinxcosx dx
dx

[2]
Put sin® x = t, we have
= 2sin x.cos x dx = dt
_lp dt
2001 —t(1-m?)

(1]

n
Q.102. Evaluate : Jx sin x cos”xdx.
0

Ans.

Q. 103.

Ans.

[NCERT Exemp. Ex. 7.3, Q. 33, Page 165]
Let = J: x sin x cos® xdx ...(i)
and I = f: (m —x)sin(n —x) cos’(n — x)dx
== J: (7 —x) sinx cos® xdx ...(i1)
On adding equations (i) and (ii), we get
20 = J: 7 sinx cos® xdx

Put
=

cosx =t
—sinxdx =dt
Asx—0,thent—1
and x —» w, then t — -1

-1 t3 -!
I:—Tr,f Pdt=1=-n|—
1 3
1

T
2l=——|-1-1
= 21=-2[-1-1)

:>21=2—n
3
=2

3 [3]

2
J dx )
Evaluate : Y Jxe—1)2—x)
[NCERT Exemp. Ex. 7.3, Q. 31, Page 165]
Let,

2 X _ 2
=) Ja-1)2-x) J J2x—x—2+x

02 dx
_L J-(x*=3x+2)

(1]

:.[]2 dx :
[2 2e(d) +2_j}
He-3 -]

:J~lz : dx :
R
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Tanrv_n T
—[sm (2x 3)1
=sin"'—sin™'(~1)

=Lz +sin~ =1and sin(—0) =—sin6
2 2 2
s

[2]

Q.104. Verify : J dx X- log‘(2x+3) ‘+C

[NCERT Exemp. Ex. 7.3, Q. 1, Page 163]

Ans. Let,
J' 2x— 1
2x + 3

J-2x+3 3- 1

2x+3
4
dx x— J—dx

= [1dx - 4j 3
z[HQJ

(x+3jc’=x—210g[2x+3j+c
2 2

=x—2log|(2x +3)|+2log2+C’

=x-2log

{ logﬂzlogm—logn]
n
= x—log‘(2x+3)2‘ +C’
wC=2log2+C'
[ 82+C] 3]

6log x 5log x

Q.105. Evaluate: J —¢
—e

[NCERT Exemp. Ex. 7.3, Q. 4, Page 163]

e4logx 3logx

Ans. Let,

6105“( _eslogx
j 410535_831067( dx
logx _ logx

log x* _ IObA

I=
—j[ de ['.'alogbzlogb“]

= J'(ii _iz ]dx [ 8" =x]

N [3]
(x —-x ] _Ix 2(x— 1)d

3

—J. de—?

Q.106. Evaluate: J.*dx (Hint:Put\/; =z).

[NCERT Exemp. Ex. 7.3, Q. 10, Page 164]

Ans. Let,

X
I=[—=—dx
Jx +1

Jx=t

Put

1
—dx=dt
2x
dx = 2[xdt = 2tdt

3
AR

2t
I=2|—dt=2
jt+1 F+1

Q.107. Evaluate: L /u X .
a-x

Ans.

Q. 108. Evaluate:_“ o 3

Ans.

_zjt3+1

J(t+1)(tz_t+1)dt
t+1

t+1
1
—2[—at
It+1
1
=2/ - ) j—
@& —t+nat th+1dt
£
:2|:—+t—logt+1:|+C
32

[xf_nf 1og¢;++c 3]

[NCERT Exemp. Ex. 7.3, Q. 11, Page 164]

I=J /Zt—;cdx

Put x = a cos 26
= dx =-asin2602d 6

s = —2J M -asin 20460
a—acos20

1
{ 0520 =X = 20 = cos' £ = 6 = —cos™! E}
a a 2 a

2
= —211-[ /M sin20d0 = —2aJ.1 / 2C952 0 sin 20d60
1—-cos20 2sin“ 0

=—2ujcot6 sin20d0 = —2a _[— 2sin@ - cosfdf

Let,

= —4aJcos 0do = —ZaJ(l + c0s20)do

= —2a[0+ sz6’]+C
2
2
:—Zu{lc +l,/l—x}+c
2 a 2 a
2
= —a{cos‘l(x) 1—x}+c
a a 3]

dx (Hint :Putx = z“).

1+x*
[NCERT Exemp. Ex. 7.3, Q. 12, Page 164]
Let,
xl/Z
=l
Putx =
= dx = 4£3dt

2743
I=4J.%dt:4j[t2

£
o
t

1=4jt
I=1,-1,

3
1= 4frdt=4. e =

3 3/4+C1
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2
Now, I,= 4'[%dt
1+t
Again, put 1++ =z
3t’dt = dz

Pdt=~dz=2[1a;
3 37z

zglog\zHC2 =§log‘1+t3‘+cz

=§log‘l+x3/4‘+c2

4 s

I= +C, - flog‘(1+x3/4)‘—

= gxm ~log(1+x*)+C
[-C=C-C)]
[3]

dt
Q.109. Evaluate: ‘[ﬁ
3t-2¢7-

A [NCERT Exemp. Ex. 7.3, Q. 15, Page 164]
ns.

:JJJ#%ZZJEJJ_@ji3C
"
=

I .

=—=51n
V2

(3]

3x-1
Q. 110. Evaluate: J A
Vx?+9
[NCERT Exemp. Ex. 7.3, Q. 16, Page 164]
Ans. Let,

J3x1

L
_'[\/x +9 _J.\/xz+9

I=1-1,

Now, I :I 3x
VX' +9
x2+9=1
2xdx = 2tdt
xdx = tdt

Put

Il:3f§dt

=3[dr=3t+C,=3Jx" +9+C,

and

b =I\/x21+9 dxzj\/x2 nlu(3)2 "
:log‘x+x/m‘+C2

1:3\/m+cl—1og‘x+\/m‘—
=3\/m—log‘x+\/m‘+c

[-+C=C-G,]
[3]
. . X
Q.111. Integrate the rational function (x+1)(x+2)’
[NCERT Ex. 7.5, Q. 1, Page 322]
X A B
Ans. Let oo o N T 4 D) | (x4+2)
= x=Ax+2)+B((x+1)
Equation the coefficients of x and constant term,
we obtain
A+B=1
2A+B=0

On solving, we obtain
A=-land B=2
x _ -1 + 2
(x+1)(x+2) (x+1) (x+2)
J de= e
(x+1)(x+2) (x+1) (x+2)
=—log|x+1|+2log|x+2|+C

=log(x+2)’ —log|x+1|+C
(x+2)

=1
8 ) (3]

Q. 112. Integrate the rational function

[NCERT Ex. 75 Q 2, Page 322]
Ans. Let,
1 __A B
(x+3)(x=3) (x+3) (x=3)
1=A(x-3)+B(x+3)
Equation the coefficients of x and constant term,

we obtain
A+B=0
-3A+3B=1

On solving, we obtain
A= 1 and B= 1
6 6

) 1 _ b
T(x+3)(x=3) 6(x+3) 6(x—3)

:>J 21 dxz.[( m + ! ]ﬂx [3]
(x~=9) 6(x+3) 6(x—-3)

élog‘x -3]+C

(x-3)
og (x+3)+C

= —élog‘x+3‘ +

6
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. . 3x-1 . . 1-x2
Q.113. Integrate the rational function (x-1)(x-2)(x-3) Q.116. Integrate the rational function m .
[NCERT Ex. 7.5, Q. 3, Page 322] [NCERT Ex. 7.5, Q. 6, Page 322]
Ans. Let, Ans. It can be seen that the given integrand is not a
3x—1 __A N B . C proper fraction. o ,
(x-D(x=-2)(x-3) (x-1) (x-2) (x-3) Ther.efore, on dividing (1 — x°) by x(1 — 2x), we
3x-1=A(x-2)(x-3)+B(x-1)(x=3) + C(x-1) obtain
(x=2) ...(i) -2 1 1 2-x )
Substituting x = 1, 2 and respectively in equation x(1-2x) 2 2{ x(1-2x) y
(i), we obtain Let,
A=1,B=-5andC=4 2—x _A+ B
3x-1 5 .4 x(1-2x) x  (1-2%)
(x=D(x=-2)(x=3) (x-1) (x=2) (x=3) = (2-x)= A(1-2x)+Bx __(i)
3x-1
= J.(x —1)(x=2)(x—=3) dx Substituting x =0 and % in equation (i), we obtain
1 5 4 A=2andB=3
-] - * x 2-x 2. 3
(x=1) (x-2) (x-3) ==+
1-2x) x 1-2x [1%]
=log|x —1| - 5log|x — 2|+ 4log|x —3|+ C X
og|x | 0g|x | " og|x | " [3] Substituting in equation (i), we obtain
2
Q.114. Integrate the rational function ad . _L=x = 1 + 1)2 + 3
(x-1)(x-2)(x-3) x(1-2x) 2 2|x (1-2x)
[NCERT Ex. 7.5, Q. 4, Page 322] >
1-x 1 1(2 3
= | ——dx=|{=+=| —+ X
Ans.  Let, M . c Jx(l—zx) J{z z[x I—Zx}d
X = + + X 3
(x=)(x=2)(x=3) (x=1) (x=2) (x-3) =E+log|x|+ 5 log|1—2x|+C
x=A@x-2)(x-3)+Bx-1)(x-3)+ C(x-1) (x-2) 2)
(i) :£+log|x|—§log|l—2x|+C ,
Substituting x = 1, 2 and 3 respectively in equation 2 4 (1]
. - X
(i), V\;e obtain 3 Q.117. Integrate the rational function m .
A=7,B=-2andC=> [NCERT Ex. 7.5, Q. 7, Page 322]
Ans. Let
x 1 2 3 !
= - + X Ax+B C
x=1)(x-2)(x-3) 2(x-1) (x-2) 2(x-3 = +
D62 2 -2 2 e e oD r
= TSI x=Ax+B)(x-1)+C(2+1)
(x=D)(x=2)(x-3) x=Ax*-Ax+Bx-B+C¥*+C
_ J { 2 i 3 Equation the coefficients of x%, x and constant term,
2(x=1) (x=2) 2(x-3) we obtain
1 3 A+C=0
=—log|x—1|—210g|x—2|+—10g|x—3|+C _A+B=1
2 2 I3]
-B+C=0
2x o Ivi h . btai
Q.115. Integrate the rational function 53— n solving these equations, we obtain
1 1
[NCERT Ex. 7.5, Q. 5, Page 322] A= _E’B = Eand C= 5
Ans. Let, From equation (i), we obtain
2x A B
2 = + —lx +l l
X +3x+2 (x+1) (x+2) x L2 2 2
2x = A(x + 2) + B(x + 1) ...(4) (x*+1)(x-1) x+1 (x—l)
Substituting x = -1 and -2 in equation (i), we obtain j x 1 J- x 1 J- Te bt o
A=-2andB=4 (x* +1)(x - 1 x2+1 x? +1 x—1
2x __2 " 4 :—7J‘ 2+1dx+ tan™' x +— log‘x—l‘+C
(x;—l)(x+2) (x+li (x+22) x [1%]
x 2x
—3 d = — 3 2 — —
J.(x+1)(x+2) g H(x+2) (x+1)}dx Consider f—xzﬂdx, let (x* +1) =t — 2xdx =dt
=4log|x+2|-2log|x+1|+C 2x dt
[x+2] [e+1] [3] :>J.x2+1dx :JT:10g|t|:log|x2+l|
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X

J (x* +1)(x-1)

1
=—Zlog‘x2 +1‘
1, 1
+—tan x+flog‘x—1‘+C
2 2

1 1
= Elog\x | —Zlog‘x2 +1‘

+%tan’1x+C [1%4]

x
Q.118. Integrate the rational function (-1 (x+2)"

[NCERT Ex. 7.5, Q. 8, Page 322]

Ans. Let,

X A + B C
(x=12(x+2) (x=1) (x=17 (x+2)

x=A(x-1)(x+2)+B(x+2)+C(x -1y
Substituting x = 1, we obtain
B=1
3
Equation the coefficients of x* and constant term,
we obtain
A+C=0
2A+2B+C=0
On solving, we obtain
2 -2
A=—andC=—
9 9
_ x __2
T=1’(x+2) 9(x—=1) 3(x-1) 9(x+2)

= J.+dx
(x-1)"(x+2)

2 1 1 1 2 1
== dx +— dx—=|———d Y
9-'.(x—1) g 3'[(x—1)2 * 9J(x+2)x [T
2 1 -1 2
==1 —1+=| — |-=1 +2(+C
90g‘x | 3[x—lj 9°g‘x |
2 x-1 1
= - +C
9 8x+2| 3(x-1) 1]
Q.119. Integrate the rational function —; 3xz+5 .
X —-x"-x+1

[NCERT Ex. 7.5, Q 9, Page 322]

Ans. Given that,
3x+5 _ 3x+5
X —xt=x+l (x-1)(x+1)
Let,
3x+5 A B C
> = + -+
(x=1)(x+1) (x=1) (x=1)" (x+1)

3x+5=A@x-1)(x+1)+B@x+1)+C@x-1)>
3x+5=A-1)+Bx+1)+CE*+1-2%) ...()
Substituting x = 1 in equation (i), we obtain

B=4

Equating the coefficients of x* and x, we obtain
A+C=0

B-2C=3 [12]

On solving, we obtain

A:—land C=l
2 2

3x+5 -1 4 1
= + +
(k=1 (x+1) 2(x=1) (x=1% 2(x+1)
J 3x+5
x
(x —1)2(x+1)

1 1

= d

ol
)+ log|x+1/+C

w4
= —flog\x —1+ (
4

1

x+1

o)
2 x—1

(x - 1) [1%4]

2x-3
x¥*-1)(2x+3)"
[NCERT Ex. 7.5, Q. 10, Page 322]

Q. 120. Integrate the rational function

Ans. Given that,
2x -3 _ 2x -3
(> =D(2x+3) (x+1)(x—-1)(2x+3)
Let,
2x-3 A B C

+ +
(x+D(x-D(2x+3) (x+1) (x-1) (2x+3)

= 2x-3)=A(x-1)Q2x+3)+B(x+1)(2x +3) +
Cx+1)(x-1)
=>Q2x-3)=A@@®+x-3)+B(2x* +5x + 3) +
C(*-1)
=>(@2x-3)=Q2A+ 2B+ C) x*+ (A+ 5B)x +
(-3A +3B-C)
Equating the coefficients of x* and x, we obtain
B=-L, a=2andc=-%

10 2 5
) 2x -3 5 1 24
T =DQ2x+3) 2x+1) 10(x—1) 5(2x+3)
S R e N Py

(x*=1(2x+3) 27 (x+1)

gl 2 1
109 x -1 (2x+3)

5 1
= Elog‘x +1‘ —Elog‘x —1‘
24
5 1
—Elog‘x +]| —Elog‘x |

—Elog\2x+3\ +C
5 [3]
5x
(x+1)(x*-4)°
[NCERT Ex. 7.5, Q. 11, Page 322]

Q.121. Integrate the rational function

Ans. Given that,
S5x _ S5x
(x+1)(x>=4) (x+D)(x+2)(x-2)
Let,

5x __A . B . C
(x+D(x+2)(x-2) (x+1) (x+2) (x-2)
Sx=Ax+2)(x-2)+B(x+1)(x-2) +C (x + 1)
(x+2) ...()
Substituting x =-1, -2 and 2 respectively in
equation (i), we obtain
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A:—E,Bz—é andC:—é
3 2 6

. 5x 5 5 5
TxHD(x+2)(x=2) 3(x+1) 2(x+2) 6(x—2)

éjsixzdx:fj dx—f.[ ! dx
(x+1)(x"—4) 37 (x+1) 27 (x+2)

5 1
+g_[(x_2)dx

=§log|x + 1| —%10g|x + 2|

+ ilog|x - 2| +C

6 [3]
¥ +x+1

x* -1

[NCERT Ex. 7.5, Q. 12, Page 322]

It can be seen that given integrand is not a proper
fraction.
Therefore, on dividing (x> + x + 1) by x> - 1, we
obtain
x4l

Q.122. Integrate the rational function

Ans.

2x+1
x* -1

x* -1
Let,
2x+1 A B
= +
=1 (x+1) (x-=1)
2x+1=A(x-1)+B(x+1)..%)
Substituting x = 1 and -1 in equation (i), we obtain

A=l andB:i
2 2

x3+x+l_ 1 + 3
2(x+1) 2(x-1)

1 1 3
fxdx+5j(x+1) dx +

x* -1

J-x +x+1 7-[ 1 I
29 (x-1)
2
:x—+llog|x+1|+§log|x—l|+c
2 2 2 I3]
2z
1-x)1+x*)"
[NCERT Ex. 7.5, Q. 13, Page 322]

Q.123. Integrate the rational function

Ans. Let,

2 A N Bx+C
(1-x)1+x%) (1-x) (1+x%)
2=A1+x)+Bx+C)(1-x)
2=A+Ax*+ Bx-Bx* + C-Cx
Equating the coefficients of x%, x and constant term,
we obtain
A-B=0
B-C=0
A+C=2
On solving these equations, we obtain
A=1,B=1landC=1
2 1
(1-x)(1+x%)

2 1 X 1
:>J(l—x)(1+xz)dx:Il—xdx+J1+xzdx+fl+x2dx

1 1¢ 2x
:_Ix—ldx+gjl+xz

x+1
1+x*

1-x

dx +_[ N +1x2 dx

=-log|x-1| +%10g|1 + x2|

+tan"'x+C

3x-1
(x+2)*°
[NCERT Ex. 7.5, Q. 14, Page 322]

[3]

Q.124. Integrate the rational function

Ans. Let,
3x-1 A B

+
(x+2) (x+2) (x+2)

=>3x-1=Ax+2)+8B
Equation the coefficients of x and constant term,
we obtain
A=3
2A+B=-1=>B=-7
-1 3 7
(x+2)2 B (x+2) _(x+2)2

=3[

=3log|x +2| —7[

1
:I( +2y J.( +2)

L
(x+2)
+C

=3log|x+2|+ 12
) 3]

Q.125. Integrate the rational function

[NCERT Ex. 7.5, Q. 15, Page 322]
Ans. Given that,
(N 1 ~ 1

(x4 —1) - (x2 —1)(}52 +1) - (x+1)(x—1)(1+x2)

Let,

1 __A N B N Cx+D
(x+1)(x-1)(1+2%) (x+1) (x=1) (x*+1)
1=A@-1)(2+1)+Bx+1)(*+1)+ (Cx+ D)
(-1
1=A@E+x-
Dx*-Cx-D
1=(A+B+0Ox*+(-A+B+D)x*+(A+B-0C)
X+ (-A+B-D)

Equating the coefficients of x>, %, x and constant
term, we obtain

P-D+BE+x+x+1)+C%+

A+B+C=0
-A+B+D=0
A+B-C=0
-A+B-D=1

On solving these equations, we obtain

A:—l,le,Czo andD=—l
4" 4 2

1 -1 1 1
= —+ —
X o1 A(x+]) 4(x—1) 20 +1)

= J‘ﬁdx = —%10g|x -1 +%log|x -1 —%tan’1 x+C
L

4

ogx—l—ltan x+C
x+1| 2

[3]
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1
Q.126. Integrate the rational function : ————.
x(x +1)

[Hint : Multiply numerator and denominator by
¥ 1and put ¥ = #]

Q.128. Integrate the rational function

(x2 + 1)(9{z + 2)
(x2 +3)(x2 + 4) '
[NCERT Ex. 7.5, Q. 18, Page 323]

[NCERT Ex.75, Q. 16, Page 322] 5 S1ven that,
x. 7.5, Q. 16, Page R R )
Ans. Given that, (x +1)(x +2) 0 (4x +10)
1 (x2+3)(x2+4) (x2+3)(x2+4)
x(x“ + 1) Let, i
Multiplying numerator and denominator by x", 4 +10 _ Ax+B + Cx+D
we obtain (x2+3)(x2+4) (x2+3) (x2+4)
| S S 4x* + 10 = (Ax + B) (x> + 4) + (Cx + D) (x* + 3)
x(x"+1) " x(x 1) 2 (2" +1) 4x® + 10 = Ax® + 4Ax + Bx* + 4B + Cx® + 3Cx +
Let X' =t Dx* + 3D
N ¥l dx = 1 dt 4 +10=A+Ox*+ (B+D)x* + (4A + 3C) x +
1 xfl—l 1 1 (4B + 3D)
J - dx =J —— dx =—J.7 Equating the coefficients of x®, x%, x and constant
x(x +1) * (x +1) n t(t+1) term, we obtain
1 A B A+C=0
Let =—+ _
¢ HE+l) o (t+1) B+D=4
1=A(+t) + Bt ..(i) 43 +3D =10 . _
Substituting t = 0, -1 in equation (i), we obtain On solving these equations, we obtain
A=1landB=-1 A=0,B=-2,C=0andD =6
11 1 4x*+10 =2 L6
HE+1) ¢ (1+1) (%] (F3)(c+4) (©43) (c+4) [
1 1)1 1
= dx=—[{-- x xF+1) (2 +2 _
J.x(x"+1) n-[{t (t+1)}d ( ) )—1— 2 6
| (x*+3)(x* +4 (x*+3) (x*+4)
=—| logl|t|-log|t+1| [+ C
a1l =toglt+1] (¢ +1)( +2) . e
1 :>J 3 3 x j 1+ 5 ——ax
- ——[log x"|-log|x" +1H+C (x +3)(x +4) (x +3) (x +4)
n
1 n
=—log|— +C — 1+ 2 6
n x"+1 [17%] J- 2 +(\/§)2 ey
. . cosx
Q.127. Integrate the rational function (1—sinx)2—sin )" e 0 s
[Hint : Put sinx = £] =X 3 an NG
[NCERT Ex. 7.5, Q. 17, Page 323] 1 x
Ans. Given that, 6 5 tan +C
cosx ) 1 L
(1-sin x)(2 —sin x) :x+$tan T—3tan E+C
Let sinx =t [1%4]
= cos x dx = dt 2x
.129. Int te th ti 1f ti TN oy -
_[ . cosx iy :J- dt Q ntegrate the rational function (xz +1)(x2 +3)
(I=sinx)(2=sinz) (1=H2-H [NCERT Ex. 7.5, Q. 19, Page 323]
Let ! A B Ans. Given that,

(-H@2-1) (-t @-1

1=AQ-H +B(1-1t) ..(%)
Substituting ¢ =2 and then t =1 in equation (i), we
obtain A=1landB=-1

| U
(1-H2-t (-t (2-b)

:J Cosx dxz'[ RS gt
(1-sinx)(2—-sinx) -t (2-t)
=—log[l—t|+log|2—t|+C
(3]

2x
(x2 +1)(x2 +3)
Let =t

= 2x dx = dt
2x dt

dx =

J(x2 +1)(x* +3) * J(t+1)(t+3)
Lot 1 __A N B

S ) (E+3) (t+1) (£+3)

1=A(t+3)+Bt+1) .. (i)

Substituting t = -3 and t = -1 in equation (i), we
obtain
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1 1 = dx = dt
A=—and B=——
2 2 - dexszxﬂﬁ L
1 1 1 e -1 t=1t Je(t-1)
(t+1)(t+3)_2(t+1) 2(t+3) 1 A B
Let ——=—+—
Ht-1) t t-1
= = t — i
_[(xz+1 x +3 _[ t+1 (t+3) 1=A(t-1)+ Bt ...(1)
[1%4] Substituting t = 1 and t = 0 in equation (i), we obtain
1 1 A=-landB=1
:Elog\t+l\—510g\t+3\+c . a1
tt—-1 t t-1
=llogt+1+c 1( ) t
2 Clt+3 :>_[ dt =log|—|+C
Lol E ] e ) t(t-1)
2 83 [17] e -1
=log +C
I h 1f 1 el
.130. Integrate the rational function ———— .
Q 8 x(x4 —1) Q.132. Evaluate : j\/5—2x+x2dx .
[NCERT Ex. 7.5, Q. 20, Page 323] [NCERT Exemp. Ex. 7.3, Q. 17, Page 164]
Ans. Given that, Ans. Let,
+ I=J\/5—2x+x2dx:J\/x2—2x+1+4dx
x(x" =1
( . ). . = [V =1 + (@ dx = [J(2) + (x-1)’dx

Multiplying numerator and denominator by x*, we

obtain 2L D1y +2logl— 14422 1 (1) |+ C
: 2 (x=1) +2log (x-1)
1 x
x(x —1) X (x“—l) =X ! 5-2x+x* +210g‘x 1+v5-2x+x*|+C
x’ [3]
f . dx:J. T dx X
x(x - ) x (x - ) Q.133. Evaluate:j . 1dx.
4_ x' -
Let , o=t [NCERT Exemp. Ex. 7.3, Q. 18, Page. 164]
= 4x dx = dt
Ans. Let,
" — x
-[ x _1 J‘ I: x4_1dx
Let, W B Put ¥ =t
1 =24 = 2xdx = dt
te-1) t (t-1) 1
1=A(t-1) + Bt ...(0) [1%] = xdx =5 At
Substituting t = 0 and 1 in equation (i), we obtain p
A=-landB=1 PP U S S L G
1 1 20421 2 2 °lt+l
=—4 —
t(t—l) t t-1 dx =i10 x-al -~
J_ J_{ }d { -[xz—az 2 8x+a
_ 4 _ 1 2 2
x(x 1 —Z[log‘x —1‘—log‘x +1H+C B3]
:f[—log\t\+log\t—lu+c . x-1
4 Q.134. Integrate the functions 1"
= %log =1 +C [NCERT Ex. 7.4, Q. 7, Page 315]
x—1 X 1
L fxto et byt by ot )
_Zlog —+C [1%] \/xz—l \/xz—l \/x2—1
1 For J.ﬁdx, let x> —1=t=2x dx=dt
Q.131. Integrate the rational function m [Hint : x -1
Pute* = £]. [NCERT Ex. 7.5, Q. 21, Page 323] - \/fidx = f T [t 2at
Ans. Given that, x -1
# 2{2152} \/— N

(e* -1

Let eX=t From equation (i), we obtain
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Q. 135. Evaluate : J.%

Ans.

1
—J\/xz_ldx
dt=logx+\/x2—a2}

:\/xzi——log‘x+\/ﬁ‘+C

2

x—1 X
dx = d
J’x/xz—l * J-x/xz—l '
1
=
[3]
dx [Putx® = t].

[NCERT Exemp. Ex. 7.3, Q. 19, Page 164]
Given that,

¥ 1, %
272 272 .
=| (Sa)iee dx [wa’—b =(a+b)(a-b)]
1 1
_.’_2(1+x2)—2(1—x2)dx
(l—xz)(1+x2)
1
_J E(l+x2) x_lj- (l_xz) N
(1-x*)(1+x%) "~ 27 (1-27)(1+%%)
1p 1 o 11
27 1-x 2 1+x
-1 ll g1+x +C1—ftan x+C,
22 1-x 2
lIogi-_‘_—i—%tan’lx+c [-C=C+GC,] 3]

Q.136. Evaluate : jx/ 2ax — x*dx.

Ans.

Q.137. Evaluate: j

Ans.

[NCERT Exemp. Ex. 7.3, Q. 20, Page 164]
1= Ix/2ax —xdx = _N—(xz —2ax)dx
= j\/—(xz —2ax+a’ —a’)dx = J\/—(x —a) +a’dx
= f a* —(x—a)’dx

[ 2 —
=278 i —(x—a) +asin'1[”J+C
2 a

2

Z
X8 g -2+ Lsin [ 224 |4
2 2 a

3]
sin"x
()

[NCERT Exemp. Ex. 7.3, Q. 21, Page 164]

dx.

Let,

I=J sin” X

_ sin”' x
(1 x? j

dx

Put sin"'x=t= dx =dt

ﬂ

and x=sint = 1—-x* =cos*t
=  cost=+1-x’

Izjcotsztdt:jt~sec2 tdt

=l‘~'[sec2 tdt —J[lidtt~Jsec2 tdt}dt
=t~tant—J1~tantdt

=ttant +log|cost|+C [ Itanxdx =—log|cos x|+ C]

=sin"'x- 1-x*

[3]

x
V1—x?
(cos5 x + cos4 x)

Q.138. Evaluate: jﬁdx.
—2cos3 x

[NCERT Exemp. Ex. 7.3, Q. 22, Page 164]

9x X
2c0Ss—-CcoS—

dx :J. 2 2 gy

1-2 2cosz3—x—1
2

Cc-D

Ans. I—JCOSSX+COS4X
1-2cos3x

- cos C +cos D:2C05C+D><cos and

cos 2x =2cos’ x —1
9x X 9x X
2C0s—-Ccos— 2c0s—-Ccos—

I=J 2 237x2dx=—'[ 23x 2 gy

3—4cos 4C0527—3
9x X 3x
J_2c057-c055-c057
=— dx
4cos’ = 3% —3cos 37x

[Multiply and divide by COS3?X:|

9x 3x
2cos— cosf COos—

= —_[ 2 2 2 gy ——IZCOS— cos dx
3x 2
cos3- 7

3x «x 3x x
=—|Jcos| =—+= |+cos| ——= |Hdx
o33 oo 33

= —J(cos 2x + cosx)dx

:—[¥+sir\x}+c=—%sin2x—sinx+C

[3]
2.6 6
Q.139. Evaluate: [ " 02X
sin“x cos“x
[NCERT Exemp. Ex. 7.3, Q. 23, Page 164]

sin® x + cos® x
Ans. [= J

sin® xcos® x

J~(sm x)’ +(cos’ x)’ N

L ]
sin® x - cos® x

J(sm x +cos’ x)(sin* x — sin” x cos® x + cos’ x)d

sin’- cos® x
sin® x cos* x
—J +J — —dx
sin® x cos® x sin® x - cos® x

sin” x COS X
_jsinireosx

sin” x - cos® x
= jtanz xdx + Icotz xdx —Ildx

= _[(secz x —1)dx +I(Coseczx —1)dx —jldx



344 I OSWAAL NCERT SOLUTIONS - Textbook + Exemplar - MATHEMATICS : Class-Xl

= Isec2 xdx +J.C05ec2xdx - 3de
=tanx —cotx—3x+C [3]

- 2
Q. 140. Evaluate : dex.

1-cosx

[NCERT Exemp. Ex. 7.3, Q. 25, Page 165]
Ans. Let,

. 3x . x
2sin—-sin—

dx = 2 2 gy
1-1+2sin>>
2

I_J‘COSX—COSZX
1—cosx

. 3x . «x . 3x
sin e sin B sin 5
=2I i dxz'f — dx
sin® — sin—
2 2 1]

. X .3 X
3sin——4sin” =
=[—2 2 |:'.'sin3x:3sinx—4sin3x:|
. X
sin =~
2
1—cosx
2

dx

= 3de - 4Jsin2 gdx = 3de - 4J
= 3de - 2_[dx + 2jcosx dx

:jdx+2fcosx dx=x+2sinx+C=2sinx+x+C

[2]

2

Q. 141. Evaluate j(xz +3)dx as limit of sum.

0

[NCERT Exemp. Ex. 7.3, Q. 27, Page 165]

Ans. Let I:Iz(x2+3)dx
’ b—a 2-0
Here, a=0,b=2and h=——=
n n

= h:g
n

= nh=2
= f(x)=( +3)
Now J.:(xZ +3)dx = %in(}h [f(0)+
fO+h)+ f(0+2h) +...+ f{O+(n -1)h}] -
f(0)=3
= f(0+h)=h>+3,f(0+2h)=4h" +3=2"h"+3

flo+(n—-Dh]=(n" -2n+1)h+3=(n-1h+3
From equation (i), we have

[l +3)dr = Hm 3+ + 3+ 221 + 3+ 3%

(i)

+34 ..+ (n-172K+3]
= }ingh[3n+h2{12 +27+..+(n-17%}]

(n-1)(2n-2+1)

—tim| 3+t — 0D 1]

h—0 6

[.‘an _ n(n+1)(2n+1):|
I =S

=limh|3n+h’ [(nz — n)(2n—1)ﬂ

h—0 6

= Iim|:
h—0

= Iim|:
h—0

3.2+

=limh

h—0

= lim{th +

h—0

hZ
[3n+(2n3 —n*-2n* + n)}
6

200 =3n’h* -h+nh-h?

6

6

2~8—3~22~h+2-h2}

16—12h+2h2}
6+T

3

2
Q. 142. Evaluate J.e"dx as limit of sum.
0

Ans.

Let,

Here,

=

Now,

|

[2]

[NCERT Exemp. Ex. 7.3, Q. 28, Page. 165]

I= .[02 e*dx

a=0andb =2
pob-a
n
nh=2andf(x)=e"

Jzexdx = im [ £(0) + f(0+ )

" +f(0+2h)+...+ f{O+(n—1)h}]

I=HmA[1+e" +e*" +..+e" "]
h—0

=limh

h—0

hyn
|:1 (e] ) 1} =lim
e’ —1 h—0

1
Q. 143. Evaluate : Jx log(1+2x)dx.

Ans.

Let,

1

nh

e

Eh

-1

[3]

0
[NCERT Exemp. Ex. 7.3, Q. 45, Page 166]

I= jolx log(1+2x)dx

27 1
- {log(l + z;c)z}0 |
- %[xZ log(1+29)]} - [~ X

+2x

1 1
= [1log3-0] - )

1 1 1.1
:EIOgS_ELx dx+5'|.0

Pl
+
0

1
2

1
2

= logS—{

X

2

2
Z-X—dx

1+2x 2

X

012 1

12
20

2

dx

x
2
+2x

xdx

1+2x
1(2x+1—1)

(2x+1)
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710g3—ffxd fj dx 147, Find: [——° —_ax
11+2x Q " J(z+e Hare)”
11 1M 1 (2x+1 1),;1 [CBSE Board, Foreign Scheme, 2017]
=—log3— L —x
2987752 , 270 (2x+1) Ans. I:J(Zif;iil;ifz)Whereex:t
+1)(4+
1 1|1 1 1 1
==log3-—|=-0 -i—fjodx—fOl dx Now 1 1 1 t—zj
f i 21 ‘i 4% 1+2x "QrH@E+t) 82+t) 8l4+f
=51083 7 lh g llogl(t 20, ot Liogpad - Lioglars
’ L1 C+hHA+) 8 16
=—log3-—+——-—[log3-1logl] 1 ¢
2 4 4 8 +§tan ( j+c
1 1 4
=—log3—-—log3 e“dx 1 p 2x .
2 8 :>J.72:flog‘2+e ——log‘4+e
3 Q+e)d+e™) 8
:glogB 1 &
[3] +§tan’1 G
Q.144. Find: [—— cosd gy
(4 +sin“0)(5—4cos0)

1
. 3 _
[CBSE Board, All India Region, 2017] Q148 Evaluate: Jz [ = .

Ans. = _[ cosé J- cosé [CBSE Board, Foreign Scheme, 2017]
) (4 +sin*@)(5—4cos’ 0

(4 +sin®9) Jl‘x3—x‘dx
(1+4sin” @) N
(s 0/ 3 13
:J i dt _, where sinf=t =], —(x —x)dx +J:1(x —x)dx —JO —(x —x)dx
(4+17)(1+4t%) e P2 _xi_xil
_% 145 T2 7w e 2], e 2]
=|—2dt+ dt
PRSI TS _u
L(E) 4 4 [4]
= —5%‘“ (EJ+ %tan (20)+c Q.149. Find: J.ez" sin(3x + 1)dx.
1 L (sing 5 rsing [CBSE Board, Foreign Scheme, 2017]
_—%tan 2 +Etan (2sin@)+c " Ans. J= J‘EZX sin(3x +1)dx
2x
4 t e
Q.145. Evaluate : J& ) P dx
v secx+tanx o
[CBSE Board, All India Region, 2017] , cos(3x+1)-<
" e .
Ans. I:I x tan x J~ (7 —x)tanx x)tanx i = -sin(3x +1) - = o
0 secx+tanx 0 secx +tan x —J—Bsin(3x+1)- 5 dx
=2] = ﬂj:ﬂdx o2 3 9
) secx+tanx =" sin(Bx+1)——cos(3x+1)-e> ——I +c
= 7[_[0 tan x(secx — tan x)dx 2 - 4 4
T en . =>EI:E [2sin(3x +1)—3cos(3x+1)]+¢
:EIO [secx —tanx + x]] 4 4

2x

(m—2) 1= [2sin(3x +1)—3cos(3x +1)]+c¢
-1 " 13 [4]
b Q.150. Find: J.zixdx
Q. 146. Evaluate : J{‘x —1|+|x -2 +|x- 4‘}dx. (x* +1)(x* +2)°
1 CBSE Board, Delhi Region, 2017
[CBSE Board, All India Region, 2017] o L e ResTon, ]
ns. =
I=f{\x—l\+\x—2\+\x—4\}dx '[(XZJrl)(JCZ+2)2 I(y+1)(y+2)2
By substituting x* =
= [MGo- D= [ "o 2w+ (v - 2yt =[x - 4)dx [By substituting x dy]
_ Y
= (x—l)z}4_(x—2)2}2+(x—2)2}4_(x—4)2}4 Jy+1 Jy+2 I(y+2)2
2, 2] 2 2] (By using partial fraction)
=%+%+2+% :10g(y+1)—log(y+2)+ﬁ+c
:111 or 23 =log(x* +1) - log(x* +2)+ 5—+C

) 5 4] x*+2  [4]
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3/2

Q.151. Evaluate : J |x sin 7 x|dx.
0

[CBSE Board, Delhi Region, 2017]

Ans. [= J:/z‘x sinz x‘ dx

1, 32,
=_[0xsm7zx~dx—_[] xsinz xdx

. 1 . 3/2
cosmx sinmx xcosmx  sinmx
=|—x +—| —|- +——
4 P T o]

_2. 1
T on’ [4]
Q. 152. Evaluate: jwdx
o 1+cosx
[CBSE Board, Delhi Region, 2017]
Ans. I= " ﬂdx
0 14 cos® x
_[ (m —x)sinx X
1+ cos® x
o=l smxdzx
0 1+cos™ x
Put cos x = t and —sin x dx = dt
I
11442
7_[2
-1 471
=nftan” t], = >
2
7
[=—
= 4 [4]

. \x
Q.153. Find: jidx
/us —

[CBSE Board, Delhi Region, 2016]

Ans.

I:Ja:/:%dx

Put x*? —t:> xVdx = dtorx/—dx—g

_gJ' dt
3 /(az/z )2 _f?
=§-sir1’l [uf/z]w
3/2
:gsin’ xm +C
3 a [4]
2
Q.154. Evaluate : _”xz —x‘dx.
-1

[CBSE Board, Delhi Region, 2016]
Ans. = Jj‘xz —x‘dx

0 1 2
= L(x3 —x)dx +IO —(x* —x)dx +L (x® —x)dx
o 2T [ T [& 2T
S [ i g
4 2 B 2 4 ) 4 2 .
+(1_1J+(4_2)_(1_1)
2 4 4 2
1
4

4 [4]

X
.155. Find : | ————dx.
Q J‘x“+x2—2

[CBSE Board, All India Region, 2016]

Ans. Let,
Xt =t
xZ x2
x4+x2—2:(x2—1)(x2+2)
_ t
(t-D(t+2)
A B
=t —
t—1 t+2
Solving for A and B to get,
aclpo?
3 3
x 1¢ 1
dx =— X += dx
J.x“+x2—2 37x% -1 3Ix2+2
~Log| =+ 2an X
6 x+1 3 2 [4]
2 sin’x
Q. 156. Evaluate : jidx.
sin x + cos x

[CBSE Board, All India Region, 2016]

Ans. Let,

7

2 q2
sin” x

= J.'idx, Also I
5 sinx +cosx

. (T
A sin [—x A
2 2 2
2 j Ccos” x
:J. dx:j ——dx
A n 5 COSX +sinx
sin E—x + cos E—x

Adding to get,
7 1
- f et
o sinx +cosx 0 cos(x _]
4
72
:ZI_TE‘)‘ (x—j]dx
1 1 Tt n 7
_ng sec[x—4]+ an[x—4 0
=21 —T{log‘ﬁﬂ‘ —Iog‘x/— 1‘}
log‘\/z+l‘—log‘\/§—l‘
1
== e Lo o2+

PNpR Ko [4]

3
2
Q.157. Evaluate: J.|x cos T x|dx.
0
[CBSE Board, All India Region, 2016]

3/2 1/2 3/2
Ans. J. ‘x CcosT x‘dx: Ixcosnx dx—J X cosmx dx
0 0 1/2

_{xsinnx
- 2

12 . 3/2
cosmx xsmmx COSTX
+ - +—
” 7[ 0 T T 1/2

1 1 3_1t)5s5_1
21 n’ 2n  2x; 2 w? [4]
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Q.158. Find : j(ax +1)V4—3x —2x7dx.

[CBSE Board, All India Region, 2016]

ns. [(Bx+1)V4-3x - 2x"dx
= —%J(—4x —3W4-3x—2x7dx —%J'\/4—3x —2x7dx

:_1(4—3x—2x2)%—§\/§j (\/ﬁj —(x+3J
2 4 4 4

4x+3 |41 3Y
1 %S s \16 |74
= Llaziwyi 22 +C
2 ! +ﬂ-sin’1 4x+3
32 Ja1
4x+3 3
| s T\/4—3x—2x
=—5(4—3—2x2)%—7

+C
4 +4l\/§-sin’l 4x+3
32 Ja1

(4]
Q.159. Find: [(2x +5110 - 4x -3 dx.

[CBSE Board, Foreign Scheme, 2017]

Ans. 1:J‘(2x+5)«/mw
- _%j(—4 —6xW10-4x —3x2dx
11 2
SN e
—3(10—4x—3x2)%
9
13 ¢ (34 ) 2Y
+—|. )| — | =| x== | dx
3 3 3

——%(10—4x—3x2)%+¥

&=

;{

&% Long Answer Type Questions

[4]

Q.160. Find j(x D +4)

(x* +3)(x* -
[CBSE Board, Foreign Scheme, 2017]
=y (say)
y+1)(y+4) 14 A . B
(y+3)(y-9) y+3 y-=5
By using partial fraction, we get
alpg
4" 4
2 2
j(xz +1)(x2+4) dx
(x* +3)(x" =5)
=_[1.dx +l_[ de +ﬂ de
4 x°+3 47Ix" -5

x_\/g +C

Ans.

=x+—pr

1
W TR

Q.161. Find: j%

—

[CBSE Board, Foreign Scheme, 2017]

[4]

Ans. Given that,

Jx Sll’l x

dx
1-x2
jt -sint dt

=—tcost+sint +c

=—/l-x’sin"x+x+c [4]

Putsin'x=t= =dt

(5 or 6 marks each)

Q.1. Evaluate : fx log sin x dx .
0

[NCERT Exemp. Ex. 7.3, Q. 46, Page 166]
Ans.

Let,
Izjo”xlogsinxdx ...[)
I={(n —x)log sin (m —x) dx

= [ (x - x)log sin x dx ...(ii)
...(iti)
21=2x [ log sin x dx [ [ feodx=2] f(x)dx}

2l= ”J: log sin x dx

/2
Iznj log sin x dx ...(iv)

Now, I = nJ‘ logsm(n/2 x)dx (V)
On adding equations (iv) and (v), we get

2l= nr/z(logsin x +logcosx)dx

21 = ”,[ logsin xcosx dx

_nJ~ 251nxcosxdx
ZI:nfo (logsm2x—10g2)dx
21=n [ "logsin2x dx - [ log2 d
=n | logsin2xdx-m| log2dx [214]
Put2x:t:>dx:%dt

Asx —0,thent— 0and x—>%,thent—>n

2
T (n . n
=EJ’0 logsint dt—710g2

2
T (7 . n
= 21=5J.0 logsinx dx—710g2
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2
:21:1—”—10g2
2
2
7
I=——Ilog2=
2 g

J.ah xdx.

Ans. Itis known that,

[ fooyx = (0 -a)lim—

where h = b;a

Here, a=a,b=b,

J.xdx b- a)hmf

n—e p1

=(b-a)lim—

n—soeo

=

=(b—a)liml

n—e p

=(b—a)lim

n—ee pp

= (b—a)lirnl na+rl(n7_l)h}
noe= | 2
=(b-a)lim” a+w]
o 2
= (b—u)lim[a+u}
n—yco 2 [21/2]
=(b —a)lim U _l)(b ”)}
1= Yb-a)
=(b-a)lim|a
(b—a)
=(b- +
( a){a .
—(b-a )[2u+b a]
_(b—a)(b+a)
2
— l(bZ _aZ)
2 [2%2]
Q. 3. Evaluate the definite integral as limit of sum:
j:(x +1)dx. [NCERT Ex. 7.8, Q. 2, Page 334]
Ans. Letl= E(x +1)dx
It is known that,

be(x)dx =(b —a)liml[f(a) + f(a+h)...f(a+(n—1h)],
a n—ep

Where h = b;u
n

[From Eq. (iii).

L
2 82

1| f(a)+ fla+h)+...
sen|+fla+(n-Dh) |

and f(x)=x
[a+(a+h)..
(a +2h)..a+(n

)

1|{(a+tata+...\ h+2h+3h+..
|| +7 — times +n—1)h

[na+h(1+2+3+...+(n-1)]

! na +h{7(’1 _1)(H)H
L 2

Here,a=0,b=5and f(x)=(x+1)

h=
n

5-0

El
n

[2%2]

Q. 2. Evaluate the definite integral as limit of sum:
[NCERT Ex. 7.8, Q. 1, Page 334]

J.: x’dx

It is known that,
j f(x)dx = (b—a)lim {
n—eo 11

where h = b—

5
J . f(0)+f(n]+...
(x+1)dx =(5-0)lim—

n—e p

+f[(n—l)2j

= 51iml_l +[5+1]+...{1+(5(n_1) ]H
newn_ n n

1 S42.243.3
=5lim— (1+1+1...1)+ noonooon
n—e 1 n times 5

+..(n-1)—
L n
1[5
=5lim— n+—{1+2+3...(n—1)}}
n—e p1
=51iml +i (n=Dn }
noenl o on 2

— Slim » H+M}
e | 2
]
2 n
ZS{HQ}ZSHZE
2 2 2

=5lim2| 1+

n—e p

[5]

Q. 4. Evaluate the definite integral as limit of sum :

[NCERT Ex. 7.8, Q. 3, Page 334]

1| f(a)+ f(a+h)
+f(a+2h)..fla+n-
—a

n

Here,a=2,b=3, and f(x) =

3-2 1

h=2"f2__

n n

sor+s{2+5)
[(wd=(3- 2lim L "

—_—

=lim—
n—e p

=lim—

n—e 1

o +f[2+2}..f{2+(n
n

(2)2+(2+1]2+[2+2j2
.1 n
= lim—~

)

L n
s )

= liml

n—ee g1

1);1}}

)

n

+2- 2{ 203, @}
n n n

2 2 3 2
. 4n+;{1 +2+3 .+ (n—1)}

4
_+;{1+2+...+(n -1}

ot {(2)2 L _21) +2:2.

(n-1)
n

"(fmzz){(;l)Z@Z.,.{fj}
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4n+i{n(n -1)(2n -1)}

) n? 6
=lim—

o g +é n(n—1)

n 2 [27]
n 1—l 2—l

.1 n n) 4n—4
=lim—| 4n+ +

n=e 6 2
=lim” 4+1[1—1)[2—1J+2—2}

oenl 6 n n n

2 19

AR [244]

Q.5. Evaluate the definite integral as limit of sum :

Ans.

f (x* —x)dx.
Let = J.;‘(x2 - x)dx

[NCERT Ex. 7.8, Q. 4, Page 334]

= j4x2dx - J4xdx
1 1
4 4
LetI=1-1,, where], :_"1 x’dx and I, :L xdx ...(1)
It is known that,
[ foxtx = (b -a)lim [ f(@) + f(a-+ )+ f(a+(n-D)h)],
a n—eo n

where h = b-a

n

For I, = fxzdx,

a=1,b=4, and f(x)=x"
_4-1 3

~h =
non

L= fxzdx = (4=DEm [ () +f(hp .. +f(1+ (1))

2 2
| 12+(1+3) +(1+2~3j
=3lim— " "

o +...[1+(”—1>3j
| n

2
12+{12+(3J +2~3}
n n

.1 P
simi  [pfec]
ot n

+2~(n—1)~3
n

2 2 3 1 2 2 2
(1 +..+1 )J{nj {P+22+.+(n-1y}

—_

. n times
=3lim—

n—ee g1

+2%{1+2+...+(n—1)}

—3lim ) [,H 9 {(n—l)(n)(zn—l)}+ 6 {(n—l)(n)H

n— 1 n 6 n 2

—3lim| n 2oL o L), 626
n— 6 n n 2

:3lim{1+9(l—lj(2—lj+3—3}
n—e 6 n n n

=3[14+3+3]=3[7] [2%4]

I,=21 ...(ii)
4
ForI, :L xdx,

a=1,b=4, and f(x)=x

L, = (4= lmL[ 1)+ f1+ D)+ flat (n—1)h)]
=1

= 3liml[1+(1+h)+...+(1+(n—1)h)]
n—e p

:3liml l+(1+3j+...+{1+(n—1)3H
noe | n n

n—e 41 n times

=3lim L (1+1+...+1)+§(1+2+...+(n—1))}
n

= SIiml n +3{(n—1)nH
e on 2
—3limL 1+3(1_‘ﬂ
e 2 n
4]
2 2

_1s

I, 5 ...(iii)
From equations (ii) and (iii), we obtain
15 27
I=[+,=21-—=— 25
174 2 > [272]

z
. Evaluate : J.fz log(sinx +cos x)dx .
4

[NCERT Exemp. Ex. 7.3, Q. 47, Page 166]

I= J:/; log(sin x + cosx)dx ...(0)

n/4 . (m n n T
I:J log{sm[——x)+cos(——x]}dx
/4 4 4 4 4
= JmM log{sin(—x) + cos(—x)}dx
- -n/4 g
and [ = f4/410g(cosx —sinx)dx ...(ii)
From equations (i) and (ii),
2= Jj4/410gC052xdx
2] = J.(T/410gc052xdx ...(iii)
[ [ feodxe =2 f(x),if f(=x) = f(x)]

Put 2x:t:>dx:%

As x =0, thent—0

andx—)z, then t — =
4 2

1 ¢n/2 .
21=EJ0 log costdt ...(iv)

21 :%j:/zlogcos[%—tjdt [ _[jf(x)dx:'f:f(a—x)dx}

1_1 71/21 intd
=2 _5-[0 ogsintdx [214]

On adding equations (iv) and (v), we get



350 I OSWAAL NCERT SOLUTIONS - Textbook + Exemplar - MATHEMATICS : Class-Xl

1 /2 .
4I=EJ0 logsint costdt

1
= 41 = Ejo log

1 ¢n2 . 1 ¢n2
= 41:5_[0 10gs1n2dx—5_[0 log 2dx

/2 s1r; 2t ;

1 ¢x2 T T
= 4] =— logsin| ——2x |[dx —log2-—
_[ ogsm(2 xj x~log2--

2J0
= 4] = %J.U”/Zlog cos2xdx — glogZ
4] = %J:Mlogcostdx - %logz
o =2[ d
[ [} e =2]; e |

=  4I=2I- %logZ [From Eq. (iii)]

T T 1
I=-—log2="—log|—
5 "% g(ZJ [244]

Q.7. Evaluate : J‘e”"cos3xdx .

Ans.

[NCERT Exemp. Ex. 7.3, Q. 42, Page 166]
Let,

I= J.e"” cos’ xdx

= cos’ xje’“dx - j(% cos’ xje’“dx de

e
= COSSX'

X 6—31
- _[(—3 cos” x)sin x - —dx
-3 -3
1 _ . 3
= —gcos3 xe ™ — J.cosz xsinxe*dx

1 _ . L
= —gcos3 xe™* — J.(l —sin® x)sin xe >*dx

1 _ . _ . 3y
= —gcos3 xe ™ — J.smxe dx + J.sms xe > dx

—3x

1 _ L . e
:—gcos3 xe —J.smxe ¥dx +sin®x -

-3x

. e
—J'3s1n2xcosx-‘dx
-3
1 _ . 1. 3¢
=——cos’ xe™* —Jsmxe dx ——sin® xe ™
3 3
+ j(l — cos® x)cos xe™*dx
1 - .o 1 L
I:—gcos3xe 3 —Jsmxe 3)—gsms xe™*

+ J'cosxe’“dx - _[cos3 xe ¥ dx

efo 873){ €73X
21 = [c053x+sin3x]— sinx- —_[cosx- dx
3 -3 -3

+ j cosxe dx

—3x 1
2] = ¢ [cos3 X +sin® x] +—sinx.e™*
-3 3
1
- f‘[cosx e dx + fcosxe’“dx
3
e 3 <3 1. —3x 2 —3x
2l = [cos X +sin x]+fsmxe +7Jc0sxe dx
-3 3 3

[2%2]

Q. 8. Evaluate : J. tan xdx

Ans.

Now, let I, = Jcosxe’sxdx

8731

-3

e

I, =cosx- dx

SX —I(—sinx)~

.1
I, =—-cosx-e™ - fjsinx.e’3xdx
3 3

—3x —3x
= —lcosx.e"” _1 sinx.f—— J‘cosx £y
3 3 -3 3

_ 1. _ 1 B
=—=cosx-e* +=sinx-e™* —fJ-cosx-e dx
3 9 9

1 1
Il +611 = —g

(E)Il — L5 cosx+ Lsin e
9 3 9
I, =

_ 1. ~
e -cosx+§smx-e e

-3 -3x 1 -3x :
—e€ 7 -COSX+—e T sInx
10 10

2l = —le‘”‘ [sin3 x + cos® x:| + 1sinx e
3 3

- ie'“ -cosx + ie'” -sinx+C
10 10

1 1
=== [sin3 X +cos’ xJ + —36'3‘ -sinx
6 30

- ie'” -cosx+C
10

-+ sin3x =3sinx —4sin’ x and cos3x
=4c0s’x —3cosx
3x 6—3,\'

=¢ [sin3x — cos3x|+

[sinx —3cosx]+C
24

[2%2]

(Hint : Put tanx =¢7) .
[NCERT Exemp. Ex. 7.3, Q. 43, Page 166]

I= J\/tan xdx

Put tanx =2
sec® xdx = 2t dt

Let,

2t
I=|t- dt
'[ sec”x
tZ
=2 dt
J.1+t“

2 2 _
GG
1+t
£ +1 -1
= dt + dt
J1+t4 J.1+i“
b,
=) dt+_|.2 1

+t7 i!+t—2

[2%2]
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Put u=t—%

du=(1+12)dt
t

1
and v=t+;

dvz[l—:z]dt

B du do

I_Ju2+(\/§)z+,[vz_ \/E)z

L an ¥ v—ﬁ +C
NN 2\/— Blot 2

_ Ltan’l tanx -1
\/5 2tanx

tanx —+/2tanx +1 -
2\/—1 V2 1
+ +
tanx tanx [244]
z dx

Q.9. Evaluate: J.OZ (@cos’x + bsin’x)’ °
(Hint: Divide numerator and denominator by
cos‘x) [NCERT Exemp. Ex. 7.3, Q. 44, Page 166]
Ans. Let,
I :J 2 2 o 222

0 (a°cos”x+b”sin” x)
Divide numerator and denominator by cos*x, we get

sec* xdx
0 (a (@’ +b’tan’x)>

_ J~n/z (1+tan’ x)sec” xdx
o (a*+b’tan’x)’
Puttanx =t
sec” xdx = dt
As x>0, thent—0

and x—>%, then t — o

(1+t)

0 a +bzt2

I=

Let * =u Then,
I+u _ A + B
(@® +b’u)®  (a*+b*u) (a*+b'u)’
1+u=A(a>+b*u)+B
On comparing the coefficient of x and constant
term on both sides, we get

a*A+B=1and b’A=

A= [2%2]
2
Now, = +B=
a b -a
Belopr="p
o (1+1%)

1~ dt
I

|y dt
Thr T I

(112+b2t2)2

1 = dt b —a* - dt
=— +

szo bz('lz+t2] b? Jo (@*+b°t)

1 L] v -a(n 1
=——tan" | — + 3 —
a )l b 4 a’b

ab®
1

ab’
T

Z_
[tan o —tan” 0J+£ b 3;1
4 (a’b’)

_n b
2ab° 4 (a’b)

—71 20+ -’ \_m(a’+b’
42’y 4| v’ [2%]

Va? +1[ log(x* +1) - 2logx |

x4

[NCERT Misc. Ex. Q. 24, Page 353]

Vx? +1[10g(x2 +1)—210gx] RS l:log(x2 +1)]

Q.10. Integrate the function

Ans.

xt xt

x+1 x+1
T log x?

~log x*

X X X
Let,
1
1+—=t
x2
—dx =dt
1 1 1
1
:—EJ\/ZIOgt dt

1,01
=—Ejt2 logt dt (2]

Integrating by parts, we obtain

1 ! d 3
I= - logt- Itzdt —{[dtlogtjjtzdt}dt}

3 3

1 t2 1 t2
=——|logt-=— [~ at
RN

2 2

122 2.1
=——| =2 logt—=|t2dt
2|3 S 3I }

3 3
__1 gtzlogt‘—ﬂt2 +C
2|3 9
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1,2 22
=——t?logt+=t>+C
3 9

12 2
=——t2|logt——[+C
3 [Og 3}

3
1 1Yy 1 2
=—|1+— | |log|1+— |-=|+C
3( xzj{Og( xzj 3}
1

Q.11. Integrate the function -Dx-2)"
[NCERT Ex. 7.4, Q. 13, Page 316]

Functions (x —1)(x —2) can be written as x* —3x+2..
Therefore,

[2%2]

Ans.

¥ 3x42=x — 3o
4 4

=log +C

3]

(x—;)+\/x2 -3x+2

+C
[5]

=log

1
. 12. Integrate the function ———.
Q 5 V8+3x—x?
[NCERT Ex. 7.4, Q. 14, Page 316]

Ans. Function 8+3x—x? can be written as

8- x2—3x+2—2,
4 4

Therefore,

1 1
dx = dx
‘[«/8+3x—x2 J 4 (3 2
4 2
Let x—gzt
2
dx =dt
| ! dx = L

=sin™

=sin™ 2x -3 +C
Va1 [5]
Q.13. Integrate the function V (x-a)x-b)

[NCERT Ex. 7.4, Q. 15, Page 316]
Function (x — a)(x — b) can be written as x* — (a + b)
x + ab.
Therefore,

—

Ans.

x*—(a+b)x+ab=x"—(a+b)x+

:{x_(Mﬂz_(a—bf
2 4

I — L dx

2 2
(a+b)” (a+b) +ab
4 4

=log +C

{x—(azbj}hl(x—a)(x—b)
[5]

By using the properties of definite integrals,
x dx

Q.14.

evaluate the integral of J.;r .
" 1+sinx
[NCERT Ex. 7.11, Q. 12, Page 347]

r_ X dx .4

Ans. Let I=

0 1+sinx
= (n—x)

I: b mdx |:J‘O f(x)dx:-[o (a—x)dx:|
Y ) I M
0 14+sinx
Adding (i) and (ii), we obtain

2l =" —"—dx
0 1+sinx

=>21_an (1-sinx)
0 (1+sinx)(1-sinx)

dx

:>ZI:nJ-nl—smx

0 cos®x
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Q.15.

Ans.

Q.16.

Ans.

=2I =nj: {sec’ x —tan xsecx}dx

= 2] =r[tanx— secx]z
=2l=n|2]

= I=n [5]
1

Integrate the function —————.
Jsin*xsin(x + )

[NCERT Misc. Ex. Q. 18, Page 352]
1 ~ 1
\/sin3 xsin(x+a) \/sin3 x(sinxcosa +cosxsina )
1

Jsin* xcosa +sin® xcos xsina
1

sin? x+/cosa + cot xsina

cosec’x

x/cosa +cotxsina

2

Let cos oo + cot x sin o0 = £ — cosec® x sin o dx = ¢t

2
cosec’x
dx

1
————dx =
J‘sin3xsin(x+0c) J‘\/cosoc+cotxsinoc
_ ! Jﬁ
sina \ﬁ
- ! [zﬁ]w
sina
[2\/cosa +cotxsina ]

" sina
-2 cosxsina
=— cosa +——+C
sina sin x

+C

-2 \/sin Xcosa + cosxsina
sina sinx

2 sin(x +a
L2 [l
sina sinx

sin”'Vx —cos'x
——————,xe[0,1].
sin” +/x +cos \/;

[NCERT Misc. Ex. Q. 19, Page 352]

X - Coslx/—

sin™'v/x +cos '\/—
It is known that,

sin”'vx +cos'Vx :%

(5]
Integrate the function

LetI=| sin”

(7[ —cos'x ]— cos”'x
I —I 2 dx
- T

2
= Zj»(n_ 2cos™ \/;jdx
T2

_2 %J‘l.dx —ijcos’]\/;dx
T

=x- ijcos’1 Jxdx
n ()

Let I, = J.cos’1 Jxdx
Also, let Vx =t = dx = 2t dt
=1 = ZIcos" ttdt

_ t2
=2|cos™'t- ——J.\/__tz 5 —dt
=t’cos 't + *dt
[ tZ
-+ -
\1- t2

1
=t*cos 't — |N1—-t2dt + | —=dt

I Jm

=t2cos"t—1
2

:tZCOS_lt—%\/l—tz +

From equation (i), we obtain

4 fzcos"i%—%\/l—t2 +%sir1’l t}
:x—% xcos ' \x - \/—\/1—x+sm1\/—}
Vx—x?
2

% cos” t—J

1. .
1—t2—551n‘t+s1n't

lsin'lt

[2%2]

=x-Z x[Z—sin'(\/;)J— +;sin'(\/;)}

=x- x+4—sm"x/—

“Alx—x ——sm'lx/—
n 7

=—x+= [(Zx 1)sm1\/—:|+—\/x x> +C
2(2x l)sm'lx/— \/x x> —x+C

1-x
+x
[NCERT Misc. Ex. Q. 20, Page 353]
1-/x
dx
1++/x
Let x = cos*0
dx =-2sinf cosf db

=\

[2%2]

Q.17. Integrate the function

Ans.

—cosl

(—2 sin® cos0 )dl

1+ cosf

= —Jtan% -2sinf cosfdo

sm

:_2-[

(2 sin—cos % Jcos@ do

cosf
2

[2%%]
= —4_'.sin2 gcos@d@
2



354 I OSWAAL NCERT SOLUTIONS - Textbook + Exemplar - MATHEMATICS : Class-Xl

= —4‘[sin2 0. [ZCOSZ 0 -14d0 J’”I at
2 2 1+ 2t
/3
:—4'[ 2sin2gcoszg—sinzg 0 7'[1
22 2 [ ) o
=—8J.sin26~c052€d0 +4J‘sinz€d6’ V2
2 2 2 1/43
=—2[sin’ 00 +4jsin29d9 11 ot
=— ——|tan"' —
1-cos20 0 2 .
2 _CZS}HMJﬂdﬂ 7z,
; ——[tan™' (~26)]/®
:_2[Q_sm20}+4[g_sm0]+c \/— (v21)],
2 4 2 2
. - -1 = _
:ﬁ9+51“220+29—2sm0+c ‘ﬁ[ta“ \/; 0}
=0+Sln29—251n9 +C - Lan| 2
2 V2 3 [274]
=0+ 251m9+086’ —2sinf +C Q.19. Find the integrals of the function sin™! (cos x).
[NCERT Ex. 7.3, Q. 21, Page 307]
=0 +~/1-co0s’*0 -cosl —2+1—cos*0 +C A i ) 8
ns. sin”'(cosx
=cos ' Vx +1-x x —2/1-x +C Let cosx =t
W -1 .
=-2Jl-x+4cos  Vx+,x(1-x)+C Then, sinx=\/§
=2J1-x+cos'Vx +vx—x* +C (—sinx)dx = dt
[2v4] —dt _ —dt
1 dx dx = sinx /] tz
Q.18. Evaluate : _[0227 —— (Hint: Letx = sin 6). h
A Jsin’l(cosx)dx = fsin’1 t J sin_ t
[NCERT Exemp. Ex. 7.3, Q. 34, Page 165] Ji-¢
Anspep [ B 2]
(1+x*WN1=x° Letsin't=u
Put x =sin0 1
dx = cos0db N dt =du
=x—0, then§ -0 J-sin"(cosx)dx = —judu
1 n
and x - —, then § — — "
2 6 =——+C
B cost 2. o
o (1+sin*0)cosd _—Gin" )" -
1 2
= — a0 sl 2
[ v RUNCD .
|
- a0 .
Io COSZO(SECZO +tan’0) It is known that,
_[o__sec’0 0 sin” x+cos™ x ==
0 sec 0 +tan®0 B
_ J-n/s sec’0 sin”'(cosx) = % —cos ' (cosx)
* 1+tan’f +tan’0
T
B _[ sec’d @0 = [2 - xJ
1+2tan’0 [2%2] o ) ) )
Again, put tan 0 = t Substituting in equation (i), we obtain
2
= sec’d di =dt _[E_x]
As @ —0, thent —>0 J.Sin_l(COSX)dXZ%'FC

Ne -1z

and0—>z, thent—>L 2
6 5 7+x2—7zx +C
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n 2 2 l T .
=-S5 tonx+C . 22. Evaluate the definite integral of dex.
8 2 2 Q & J“ cos’x +sin'x
Tx x° 7’ [NCERT Misc. Ex. Q. 26, Page 353]
=5 5 ¢ Ans. Let,
zx  x2 _ % sinx cosx x
=7_7+C1 [224] -[0 cos*x +sin* x
Q. 20. Find the integrals of the function . (sinxcos x)
1 _ J‘X cos’ x
4 - 4
cos(x —a)cos(x —b)’ ‘ (Cosxitsmx)
[NCERT Ex. 7.3, Q. 22, Page 307] cos'x
1 _ _ﬁ tanxsec’ x
Ans. "o 14tantx
cos(x —a)cos(x —b)
. Let tan’x =t
B 1 sin(a - b) )
sin(a —b)| cos(x —a)cos(x —b) = 2tanxsec” xdx = dt
1 sin[(x —b)—(x —a)] When x = Ot—Oandwhenx—% t=1
sin(a—b)| cos(x —a)cos(x —b) _1q dt
_ ltan™
_ 1 [sin(x —b)cos(x —a) — cos(x — b)sin(x —a)] T [t tJ
sm(u—b) cos(x —a)cos(x —b) :%[tan’] 1—tan”! OJ
=——|tan(x—b)—tan(x —a
sm(a b)[ (x=b)~tan(x—a)] = l[l} =T
21 4
] ! " ° /5
cos(x —a)cos(x ~b) Q. 23. Evaluate the definite integral of J' 7cos Rl
1 Ans 0 cos’x + 4sin’x
= mj[tan(x —b) - tan(x —a)]dx ' [NCERT Misc. Ex. Q. 27, Page 353]
cos’ x
1 Let I= —d
= %[—IOE‘COS(X - b)‘ + log‘cos(x - ‘1)‘] 0 cos’x +4sin’x
sin(a —b) .
= cos’ x N
= ! og cos(x—a)‘ 0 cos’ x +4(1-cos’ x)
sin(a —b) cos(x — b)‘ [5]
Q. 21. Find the integrals of the function sin x sin 2x sin 3x. =]= cos® x dx
[NCERT Ex. 7.3, Q. 6, Page 307] * cos’ x +4(1-cos’ x)
Ans. Itis known that, z cos* x
1 == K —4 2 dx
sinAsinB=f{cos(A—B)—cos(A+B)} cos x+ cos X
. . 2 . J- 4 3cos’ x — 4
Jsmx sin2x sin3x dx 4—3cos’x
=J[sinx~l{cos(2x—3x)—cos(2x+3x)}]dx ﬁl:ij‘gmdx_lrl 3 x
2 3 90 4-3cos’x 370 4-3cos’x
L, . . -1:Z 1.2 4sec’x
=—|(sin x cos(—x) — sin x cos 5x)dx :>I:— 2ldx+—|>———
2.‘.( (=%) ) IU jo 4sec’x -3
¢, . . 1 12 4sec’x
=—|(sin xcosx — sin x cos 5x )dx SI="[x]z +=2 ¢
ZJ( ¥ 3[ ]0 3% 4(1+tan’x)-3
1 psin2x 1
=— dx ——|sinxcos5x dx z 2
J 1l =Ty e g ()24
1T =cos2x 1.1 6 37 I+4tan”x
== —f_[ —sin (x +5x) + sin(x — 5x ydx 2sec? x
4 2 2712 Consider, j ot
—cos2x 1 . . +4tan’x
= —ZJ.(sm6x+sm(—4x))dx Let 2tanx =t
—cos2x 1 {—cos 6x cos4x} 2sec” xdx = dt
= - + +C
8 4 6 4 When x = Ot—Oandwhenx—£t=oo
—cos2x 1] —cos6x cos4x 2
- g * +C Z 2sec’x - dt o
8 8l 3 2 [2 dx= ;=[tant]
1[ cos6x cosdx o 1+4tan” x 01+t 0
3l 73 T3 cos2x |+C 1 1 -
=[tan (o) —tan " (0) |[=—
[5] [tan™'(e) 0)]=3
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Therefore, from equation (i), we obtain 3 >
2
n 2|m n w7 {(2) } [ ]
EEIEY RN (27
+ 3.
Q.24. Evaluate the definite integral of J siny +eosx . = g(2)2 _2 22 = ﬂ
s Vsin2x 3 3 3 5]
ERT .Ex. Q. 28, P ® sinx +
[NC Misc. Ex. Q. 28, Page 353] Q. 26. Evaluate the definite integral I‘M x
Ans. Let 0 9+16sin2x
TGNy 4 cosx * (sinx +cosx) [NCERT Misc. Ex. Q. 30, Page 353]
=3 dx —_[ x Ans. Let
/sin2x \J—(—sin2x) !

. & sinx +cosx
sinx +cosx =

G
=)2 . dx 0 9+16sin2x
0 \/—(—1+1—2s1nxcosx) Also, let sinx—cosx =t
_(3 (sinx +cosx) dx = (cosx+sinx)dx=dt
s \/1—(sin2x+coszx—2sinxcosx) 7
. . When x=0,t=-1and when x=—,f=0
_ [5_(sinx +cosx)dx 4
3 \/l—(sinx—cosx)z = (sinx —cosx)’ =t
Let (sinx —cosx) =t = sin’ x +cos’ x - 2sinxcosx =+
(sinx +cosx)dx =dt = 1—sin2x =t
B = sin2x =1-t [2%]
When x=" = (“EJ and when x dt 0 dt
¥ -yl
9+16(1-7) -19+16—16F
:E :[\/7 IJ :-[0 dt :J‘O dt
302 125168 1(5) —(at)’
A3-1 3-1
IZIELZITJHL _1{ 1 log5+4t}0
NG 2 | Mot 2 =
2 Vi-t ( 2 )«ll—t [244] 412(5) °l5-4t |,
11 . 1 1
As \/l e = N therefore, N is an = [108(1) —log 9}
even function. *10g9
It is known that if f(x) is an even function then, 40 [214]
j‘ F(r)dx = 2]‘ F(x)dx Q. 27. Evaluate the definite integral of
o Jf sin2xtan™ (sinx)dx.
I [NCERT Misc. Ex. Q. 31, Page 353]
I= 2[ ﬁ Ans. Let,
_ [2sin'1 q@ I =stin 2xtan™' (sinx)dx
0
—2sin! \/5—1 = Jozsinxcosxtan’l(sin x)dx
[2%2] Also, let sinx =t
.25. Evaluate the definite integral of cosxdx = dt
Q valuate the definite integral o Jm Nk i
[NCERT Misc. Ex. Q. 29, Page 353] When x=0,t=0and when x =—, =1
Ans. Let, - 1 . p 2
I , n = —2J.0ttan (t) t (l)
- J.o N+x—x Consider ft tan't dt
_ 1 X(“”x“/;)dx =tan”'t- jtdt j{ (tan” tftdt}dt
0(\/1+x—\/;) (\/1+x+\/§) ,
o t
J‘ 1 +Xx + \/— 1+ t 2
l+x—x _ttan“t_ijtz -1,
=j0\/1+xdx+'f0x/;dx 2 1+#

2 -1
et 5! =ttan t—lld l 1
=E(1+x)5] +|:§(x)5:| 2 2j t+2jl+t2 '

0 0
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Q.28.

Ans.

Q.29.

Ans.

_ttan”'t 1 1

——t+—tan't
2 22 [272]
2 -1y 1 1
J;t~tan'tdt={tt;n—t+ tan™'t
0

Y A
212 4 2

From equation (i), we obtain
) L P
4 2 2

Evaluate the definite integral of JO "
secx +tanx

[NCERT Misc. Ex. Q. 32, Page 353]

[2%2]

x tanx

= Xx tanx .
Let [=| ————x ...(0)
0 secx+tanx

(n —x)tan(m —x)
_-[ {secn x)+tan(m — x)}dx

[ f: f(x)dx = _[0 (a— x)dx]

_[ —(m —x)tanx_
—(secx +tanx)
- J(n x)tanx
0 secx+tanx ...(ii)
[2%2]
7 tanx I
0 secx+tanx
sinx
2= [l —OSE_gy
L sinx
COSX COSX
:zlznj-nsmx-f-l—l
0 l+sinx
=2I= nf l.dx— n_[
0 1+sinx
:2127[[ ]0 n]— smxl
0 cos’x
=2l=n —nJ (sec X - tanxsecx)dx
=2l=n? —n[tanx—secx]g
=2[ =7’ -n[tann —secn —tan 0+ sec0]
=2l=n"-7[0-(-1)-0+1]
=2[=n’-2n
=2l=n(r-2)
=1="(z-2)
2 [24]

Evaluate the definite integral of

[T =1+ = 2|+ | - 3[Ja.

[NCERT Misc. Ex. Q. 33, Page 353]
4
I= [ [ =1+ =2+ =3 Jax

4 4 4
I:J-1 ‘x—l‘dx+jl ‘x—2‘dx+Jl |x —3|dx

Let

=

Q. 30.

Ans.

I=1+1,+1, ...(i)
4 4
where, [, =Jl ‘x—l‘dx,l2 =L ‘x—2‘dx, and I,
=J.14‘x—3‘dx
I =Jl4‘x—1‘dx
(x—1)20for1<x<4
4
ol = [ Ge=Tdx

2 4

:Ilz[x—x}

2 1
= I = 8—4—l+1 =2
2 2

I, =L4‘x—2‘dx
—220for2<x<4andx-2<0for1<x<2

L= @-xyde+ [ (x-2px

2P 2 4
I, = 2= | 4] X ox
2] 2 2

.. (i) [2%4]

=

= I, _{4 2- 2+2] [8-8-2+4]

SN RS ...(iii)
2 2

I =J.l4‘x—3ﬁx

x—-320for3<x<4andx-3<0for1<x<3

I, :f(3—x)dx+L4(x—3)dx

13:[6—4]+[%}:E (V)

2
From equations (i) to (iv), we obtain
9 5 5 19
[=—+=+==— 2}
2 2 2 2 [27]
Prove z
-[ x (x+1) 3 g3
[NCERT Misc. Ex. Q. 34, Page 353]
Let,
J-3
Ly’ (x+1
Also, let # é B ¢

O (x+1) x AT
=1=Ax(x+1)+B(x +1)+ C(x*)
=1=Ax"+Ax+Bx+B+Cx’

Equating the coefficients of x? x, and constant
term, we obtain

A+C=0
A+B=0
B=1

On solving these equations, we obtain
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A=-1,C=1,andB =1
1 -1 11

"'xz(x+1)_7 x? (x+l)
1
= e
[ logx—f+log(x+1)}
{ (x+lj 1]"
—|1og[ X)L
x x|,
43 1 2
—log| 2 -1 _10g( 2 41
ol i)

=10g4—10g3—10g2+§

(x +1) [274]

1

2 23 2
=log2-log3+==log| = |+—
& g3 7108 ( 373
Hence, the given result is proved.

2
Q. 31. Evaluate :J xdx

[2%2]

x-xt-12
[NCERT Exemp. Ex. 7.3, Q. 35, Page 165]

Ans. Let, I=

=]
_J‘ de
(P —4)+3( - 4)

__[ x*dx
-9 +3)

—dx
xt =2 —12

—4x7 +3x7 -

xZ
T -4)(x7+3)
t _ 4,8
(t—4)(t+3) t—4 t+3
t=A(t+3)+B(t-4)
On comparing the coefficients of ¢t on both sides,
we get

A+B=1
= 3A-4B=0

=3(1-B)-4B=0
= 3-3B-4B=0
= 7B=3

= B:E

Letx* =t
I ]

IfBzé, thenA+§=
7 7

[272]
A=1-3-2
717
x 4 3
7 2 T T
(x"=4)(x"+3) T(x"—-4) T(x"+3)
4 1 1
= dx
7'[x2 ) 7Jx +(\B)
4 1 x=21 3 1 X
=—-—Io + = —=tan™'—=+C
722 %Hz 730 B
1. |x=2| B x
=—lo +-~—tan"'—=+C
7% 2| 7 NE) [214]

Q. 32. Integrate the function __*
(x+1)(x* +9)
[NCERT Misc. Ex. Q. 6, Page 352]
Sx A Bx+C

Ans.

Q. 33.

Ans.

..(0)

et 5 = +—
(x+D(x"+9) (x+1) (x"+9)

=5x=A(x*+9)+(Bx +C)(x +1)
=5x=Ax"+9A+Bx’ +Bx+Cx+C
Equating the coefficients of x*
term, we obtain

A+B=0

B+C=5
9A+C=0
On solving these equations, we obtain

, x, and constant

Az—l,le, andC:g
2 2 2

From equation (i), we obtain
x.?
S5x -1 2 2

(x+1)(x2+9) 2(x+1) i (x*+9)

[2%2]

J‘ Sx .
(x+1)(x* +9)

B J{ -1 (@+9)
2(x+ 1) 2(x*+9)

9 1
+E-[x2 +9d
1 2x 9 1
——Elog‘x+1‘ '[x +9dx+fJ.x2+9 x
ax

3

=—Elog\x+1\+fj. -

——%10g‘x+1‘+ log‘x +9‘+7 %tan

=—llog‘x+1‘+flog(x2 +9)+§tan’17+C
2 4 27 3 (2]
Sx-2

1+2x +3x7

[NCERT Ex. 7.4, Q. 18, Page 316]

;—x(1+2x+3x2)+B

Integrate the function

Let5x—-2=A

= 5x-2=A2+6x)+B
Equating the coefficients of x and constant term on
both sides, we obtain

5=6A:>A:é
6

2A+B——2$B——%

5x—2=§(2+6x) (—”]
6 3

11

—(2+6x)——
J. Sx-2 _J-6( ) 3
1+2x+3x? 142x +3x?
’J 2+6x 11 1
1+2x +3x° 3 1+42x +3x?
Letl = Jﬂdx and I, —J% x
142x+3x? 1+2x+3x
-2 11 .
jsxizdxzéll -1 (D)
1+2x+3x 6 3
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Q. 34. Integrate the function

J' 2+ 6x
1+2x+3x
Let 14+2x+3x*=t
= (2+6x)dx =dt

dt
I —
i
I =log‘t‘
I :log‘1+2x+3x2‘ (i)

T
1+2x+3x
14 2x +3x? can be written as

1+3[x2 +2x}
3

Therefore,

1432+ 2x =143 2+ 2xe L
3 3 9 9
2
=1+3 x+l 1
3 3

dx

[272]
1
1 ] x+§
=—| —=tan"
52 | %
|3 3
_1 itan" 3x+1
312 V2 )]
= an” 3x+1
NG NG ... (iii)

Substituting equations (ii) and (iii) in equation (i),
we obtain
I S5x-2

5
T = g[log‘l+ 2x +3x2H

_131|:\/15tan1(3x\/_;—1 H +C

:glog‘1+2x+3x2‘

= Ltan’l Sarl +C
W2 2 [214]
6x+7

Jx—5)(x-4)

[NCERT Ex. 7.4, Q. 19, Page 316]

6x+7 _ 6x+7
JE=5)(x-4) x> —9x+20

Let 6x+7:Ai(x2 —9x+2o)+B
dx

= 6x+7=A2x-9)+B
Equating the coefficients of x and constant term,
we obtain
2A=6=>A=3
—9A+B=7=B=34
S 6x+7=3(2x—9)+34
6x+7 _13(2x 9)+34,

j\/x —9x+20_ \/x —9x+20
=3 20 +34] dx
Jx? =9x+20 Jx? —9x +20
2x-9
Let], = [————=dxand ], = —dx
’[\/ —9x+20 J\/x —9x+20
jﬂ =31, +341,
Nx*=9x+20 () [2%]
Then,
I —j 2x 9
x? —9x+2
Let x> —9x+20=t¢
= (2x-9)dx=dt
dt
= I =—
bt
I =2t
I, =2yx* —=9x+20 ...(ii)
and I, —_[—dx
Vxt—=9x+20
81 81

x? —9x + 20 can be written as x’ —9x+20+Z—?.

Therefore,

X —9x+20+§—g
4 4

=
)

(x—z)+x/x2—9x+20 ....(iii)

Substituting equations (ii) and (iii) in (i), we obtain

I, =log

Jde =3[2 ¥ _ox+ 20]
Vx*=9x+20
r_2
+34log 2 +C
+Vx*=9x+20
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=6vx" —9x +20 +34log

(-

[2%4]
Q. 35. Integrate the function x+2
4x - x*
[NCERT Ex. 7.4, Q. 20, Page 316]
Ans. Letx+2:Ai(4x—x2)+B
dx

Q. 36. Integrate the function

= x+2=A(4-2x)+B
Equating the coefficients of x and constant term on
both sides, we obtain

—2A=1:>A=—l
2
4A+B=2=B=4

= (x+2)=—%(4—2x)+4

-1
“l(4-2x)+4
e 20
Vax—x*
4-2x 1
— dx+4 dx
J‘\/4x—x2 J’\/4x—x2
Let], = Jﬂdx and Izj;dx

Vax —x Véx —x?
x+2

j—dx— l11+41r2 ...
Jax—x* 2

Then,

x+2

J‘x/4x x’

dx

4-2x

I =
J.\/4x x?

Let 4x—x*=t

= (4-2x)dx=dt

R I =jL1t=2\ﬁ=2,/4x—x2 ...(ii)

& _I\/4x x’ !
=—(—4x+x)
=(~4x+x"+4-4)
=4—(x-2)
=(2) —(x-2)’

o e (5

Using equations (ii) and (iii) in (i), we obtain = [22]

—1(2 4x—x2)+4sin" 2 c
2 2
=—dx—x* +4sin™ [ng]+C

x+2

\/x2+2x+3.

[NCERT Ex. 7.4, Q. 21, Page 316]
dx:lJ. 20x+2) 4.
20y v ox+3
J' 2x+4

NXP+2x+3

= 4x —x*

... (iii)
_[ x+2

[27]

(x+2)
+2x+3

e

Q.37.

Ans.

j 2x+2
x? +2x+
+— —dx
'[\/x +2x+3
J' 2x+2
NxP+2x+3
+ —dx
J‘\/x +2x+3
2x+2 1
Let] = | —————dxand [, = dx
I J‘\/x +2x+3 '[\/x2+2x+3
x+2
. I+I .
J.\/x +2x+3 ®
Then, I—J 2x+2
x? +2x+
Let x*+2x+3=t

= (2x +2)dx =dt

I—jdt —2f 2Nx*+2x+3

... (ii)[2v4]

1
I, = | ———dx
’ Jm
S +2x+3=+2x+1+2=(x+1)’ +(+2)
: 1 (x+1)
S iy W e

Using equations (ii) and (iii) in (i), we obtain

dx=lo ....(iif)

=2 1[2 x2+2x+3}
X +2x+3
+log‘(x+1)+\/x2+2x+3‘+c
=\/x2+2x+3+log‘(x+1)+\/x2+2x+3‘+C [2%4]
Integrate the function __* +3
x'-2x-5

[NCERT Ex. 7.4, Q. 22, Page 316]

Let (x+3)= A;(x -2x-5)+B

(x+3)=A(2x-2)+B
Equating the coefficients of x and constant term
on both sides, we obtain
2A=1

a=1
2

-2A+B=3
B=4

(x+3)=l(2x-2)+4

P43 (2x 2)+4
= dx
-[xz—2x 5 '[ X’ -2x-5
*J. 2x -2 4'[ i 1 I
—2x— 5 x°=2x-5
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2x -2
Leth =[5 5
1
and [, = [ ———dx
: J.xz—2x—5
3 J.indlell +41,
(x*=2x-5) 2
2x -2
Then, I =|—-—""dx
! J.x2—2x—5
Let x> -2x-5=t

= (2x-2)dx=dt
=1 :J.%:log‘t‘ =log‘x2 —-2x-5

Y
: '[xz—Zx—S
1

:j—(z_ ~ ix
(x*=2x+1)-6

1
o
_ L o 221246

26 & x—1++6

Substituting (ii) and (iii) in (i), we obtain

3 1
J#-’;_de:glog‘xz—Zx—S‘

4 x—1- f
+ﬁlo
=llog‘x2—2x—5‘
+Tl x-1- \/—

Q. 38. Evaluate : Jm dx

[NCERT Exemp. Ex. 7.3, Q. 36, Page 165]

x2

xZ
) +b)
t A B
= = +
(t+a®)(t+b*) (t+a®) (t+D%)
t=A(t+b*)+B(t+a*)
On comparing the coefficients of t, we get
A+B=1
b*A+a’B=0
V*(1-B)+a*B=0
b>~b’B+a’B=0
b*+(a@* -b")B=0
B>
a-b
b2
v -a
From equation (i), we have

Ans. Letl= j

Letx* =t
[ ]

[2%2]

() [2%4] [2%3]

- 1. . x 1. x
= —-—tan” —+———-—tan" —
(ii) b*—a’ a a -a b b
= 21 zl:—utan'1£+btan" E]
b’ —a a b
=— ! [utan X _ptan f}
a’ -b a b [2Y]

Q. 39. Find the integrals of the function sin* x.
[NCERT Ex. 7.3, Q. 10, Page 307]
Ans. sin*x=sin’xsin’x

... (iii) _(1—cos2x ) 1-cos2x
- 2 2

(1-cos2x)’

[1 +cos” 2x — 2c052x]

1+(1+C;S4xj—2c052x}

I |
Bl—= D= A= A= B~[=
r r

1+l+lcos4x—2c052x
2 2

é+lcos4x —2cos2x
2 2

J.sin“xdlej' i+lcos4x—2c052x X
4712 2

13 1( sin4x 2sin2x
==X+t - +C
4{2 2( 4 ) ( 2 ﬂ

= l[3x + sin 4x —Zsin2x}+C
8 4

_3x —lsian + isi1r14x +C
8 4 32
[5]
Q. 40. Find the integrals of the function cos* 2x.
(D) [NCERT Ex. 7.3, Q. 11, Page 307]

..(ii) Ans. cos* 2x = (cos 2x)2

_(1+cosdx ’
2

|:1 +cos® 4x + 2cos4x]

1+ [HC;SSXJ+ 2cos4x}

1  cos8x
1+—+
2

+2cos4x}

(3 cos8x

12

1
4
1
4
1
4
1
2

+ 2cos4x}
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[cos* 2t = | 3, cos8x cosdx ),
8 8 2
3 sin8x sindx
=3t +C
8 64 8 B
Q. 41. Find the integrals of the function _$™ ¥

1+ cosx

[NCERT Ex. 7.3, Q. 12, Page 307]

. x__xY
.2 2sin—cos—
sin” x _( 2 2)

1+ cosx

Ans.

2cos?E
2

. X x
s sinx = 2sin—cos—
2 X
and cosx =2cos E—l

" x
4sin*Zcos® =
2 2

2cos?t
2

L, X
=2sin*=
2
=1-cosx

sm X

[P

Tt conr dx = I(l cosx)dx

=x-sinx+C

Q. 42. Find the integrals of the function c0s2x — cos20;,

COSX — COSQU

[5]

Q. 43. Integrate the function _1
x—x
[NCERT Misc. Ex. Q. 1, Page 352]
(I |
x—x' x(1-x?)
_ 1
~x(1-x)(1+x)

Ans.

Let,
1 _A

B C .
x(1-x)(1+x) x -

+7
x (I-x) l+x
=1=A(-x")+Bx(1+x)+Cx(1-x)

=1=A-Ax>+Bx+Bx* +Cx-Cx’
Equating the coefficients of x%, x, and constant
term, we obtain

-A+B-C=0
B+C=0
A=1
On solving these equations, we obtain [2Y2]
A=1,B=—,and C=
2
From equation (i), we obtain
1 1 1 1
=—+4 -
[5] x(1-x)(1+x) x 2(1- x) (1 +x)
j—d j dx+ [ v j L
x(1-x)(1+x) 27 1+x

[NCERT Ex. 7.3, Q. 13, Page 307]

Ans. |[-rcosC—cosD=
. C+D . C-D
—2sin sin
i 2x+20 . 2x-2¢x
cos2x —cos2er ST, ST
COSX — COSX —Zsinx+asinx;a

_ sin(x+a)sin(x - )

a5 on[5
(5 s[5
L))
2 pe(5)

o3

)

2

X+
+Cos

= 2[cos(x) + cosa ]
=2Cc0sXx +2coso
COS2x — COS20.

J

dx = I[Zcosx +2cosa]
COSX —COS QL

=2[sinx +xcosa]+C

=log|x| —Elog\(l —x)| —Elog\(l +x)|

1 1
=log|x| - log|(1-x)?| - log|(1+x)?
x
(1-x)2(1+x)?
1
x* P
=lo +C
1 2
=—lo +C
2 81-
(2]
Q. 44. Find the integrals of the function cosx —siny
1+sin2x
[NCERT Ex. 7.3, Q. 14, Page 307]
Ans. [..sin?x+cos?x=1
and sin2x = 2sinxcosx
cosx—sinx _ cosx —sinx
1+sin2x  (sin®x+cos®)+2sinxcosx
_ Ccosx—sinx
(sinx + cosx)?

Let sinx+cosx =t
(cosx —sinx)dx = dt

J =

cosx —sinx cosx —sinx

1+sin2x

(sinx +cosx)?

[5]
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dt _

t2
1
—t’1+C=—;+C

jt'zdt

-1
=—+C
sinx + cosx
Q. 45. Find the integrals of the function tan’2x sec 2x.

[NCERT Ex. 7.3, Q. 15, Page 307]
tan® 2x sec 2x = tan? 2x tan 2x sec2x

[5]

Ans.
= (sec’ 2x —1)tan 2xsec2x
=sec’ 2x - tan 2x sec2x — tan 2xsec2x
Itan3 2xsec2x dx = J.sec2 2xtan2xsec2x dx

- Itan 2xsec2x dx

= J'sec2 2xtan2xsec2x dx
sec2x

+C

Let sec2x =t
2sec2xtan2x dx =dt
sec2x

Jtan3 2xsec2x dx = %Itzdt - +C
3
:L_ sec2x +C
6 2
3
_ (sec2x)” sec2x +C
6 2 [5]

Q. 46. Find the integrals of the function tan‘x.
[NCERT Ex. 7.3, Q. 16, Page 307]

Ans. tan*x = tan®xtan’x
= (sec2 x— l)tan2 X
= sec’ xtan’x—tan’x
= sec’ xtan’x — (sec2 x— 1)
= sec’xtan’x —sec’ x +1
J"ran4 xdx =I sec” x tan’ xdx —j sec? xdx +Il -dx
=_[sec2xtanzxdx—tanx+x+c ...(0)

Consider Jsecz xtan® x dx

Let tan x = t = sec? x dx = di
Isecz xtan® xdx = ftzdt
P _tan’x
3 3

From equation (i), we obtain

1
J.tan“xdx =§tar13 x—tanx+x+C

[5]
Q.47. Evaluate : J’L
o 1+sinx
[NCERT Exemp. Ex. 7.3, Q. 37, Page 165]
Ans. Let I=[—% 4 ..(i)
0 1+sinx
Andl=[—T"% _gx=[ "2 ...(i)
0 1+sin(z —x) 0 1+sinx

On adding equations (i) and (ii), we get

Q. 48.

Ans.

2A=n|" dx

o 1+sinx
J-n (1—sinx)dx
0 (1+sinx)(1-sinx)

= (1 —sin x)dx
- I" : cos’ x)
=n JZ (sec” x —tan x - secx)dx
=7an: sec’ x dx—n'[: secx -tanx dx
=n[tanx]; —n[secx];
=n[tanx —secx];
=n[tanw —secn —tan 0+ sec0]
2[=7[0+1-0+1]
2] =2z
I=n [5]
By using the properties of definite integrals,
evaluate the integral J: log(1+ cos x)dx.
[NCERT Ex. 7.11, Q. 16, Page 347]

Letl= f: log(1+ cos x)dx (1)

=log(1+ cos [ _[: f(x)dx :_[: fla- x)dx}

I=
0 (m —x))dx

:>I=J:10g(1—cosx)dx ...(ii)

Adding equations (i) and (ii), we obtain
21 = J; {log(1+ cosx) + log(1 — cosx)}dx
= J: log(1 - cos® x)dx
= J‘; logsin® xdx
= 2J.: logsin x dx
~I= J: logsinx dx ...(iif)
sin (7 —x) = sin x
I=2J:5 log sin %—x dx:ZJO% logcosx dx ...(iv)[2V4]
Adding equations (iit) and (iv), we obtain
21= Zf(log sin x +log cos x)dx
I= J:E(logsinx +logcosx +1log2 —log2)dx
= J:E(log2sinxcosx —log2)dx
= J? logsin 2x dx —IO% log 2dx

Let 2x =t=2dx =dt
Whenx=0,t=0

and when x:%,t:n
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1 (= . n
=5_[0 logsmtdt—zlogZ
I =
= Izg—zlogz [From Eq. (iii)]

I =
—=——log2
=5 =—7log
= I=-nlog2 [2v4]

Q. 49. Integrate the function m

[NCERT Misc. Ex. Q. 14, Page 352]
Ans. As we know that,
1 Ax+B Cx+D
= +
(P +D(*+4) (P +1) (x> +4) 0
=1=Ax+B) (> +4)+ (Cx+D)(x* + 1)
=>1=AC+4Ax+ B +4B+C¥®+ Cx+ Dx¥* + D

Equation the coefficients of 23, 12,

x, and constant
term, we obtain

A+C=0
B+D=0
4A+C=0
4B+D =1

On solving these equations, we obtain
1
A=0B=—,C=0,and D=——
3 [2%4]
From equation (i), we obtain
1 R
(P +D(x7+4) 3(x*+1) 3% +4)

Jememseat e a
111, x

=—tan" x——-—tan
3 32 2

—+C

j(x +1)(x +4) 7-[x +1 "J
:ltan’1 x —l-ltan’1 iC
3 32 2
—ltan" x —ltan’l Xic
3 6 2 [274]
Q.50. Evaluate J.: e***dx as a limit of a sum.
[NCERT Misc. Ex. Q. 40, Page 353]
Ans. Let,

1= JOI e* 7 dx

It is known that,
_[1f(x)dx:(b—u)liml[f(a)+f(a+h)+... + f(a+(n—1)h)]
0 n—ep

where, h = b;a
n

Here, a=0,b=1,and f(x) =¥
0 1

hzl;zf
non

[ e dx =(1-0)lim

n—ep

1| f(0)+ f(0+h)
+...+ f(0+(n—-1)h)

.1 _ 3(n
=]1m—[e2 4Py P ”h]

n—e p1

1 _ § y a(n—
= llm—[ez{l-ke Syt p e g e l)h}]

n—eo p1

:liml e ——1
no® g 1_(67314)

:Iiml e

n—w 1 2

=lim—

n-wp 2

_.
(2
o
—_
—
|
[
&
—_
[

3
e"—1
3
:ez(e3—1)}1i£r;[—§] e
e -1
3
:_62(873_1)1im _3;
3 N P
—62(3’3—1) )
s ['me —1}
—e'+e
3

1( ) 1j
=—| e ——
3 e 5]

%@: Some Commonly Made Errors

» Properly use the formula.

» Many challenging integration problems can be solved surprisingly quickly by simply knowing the right technique
to apply. While finding the right technique can be a matter of ingenuity, there are a dozen or so many techniques
that permit a more comprehensive approach to solve the definite integrals.
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z@: EXPERT ADVICE

15 Always remember standard Formulae to solve integration-based problems.

1 Knowing the nature of the functions before starting to solve the problem.

v Don't be in a rush to solve problems. In Board papers, both speed and strike-rate matter. You need to be quick
as well as accurate to achieve high scores. High speed with low accuracy can actually ruin your results.

v Use graphs whenever possible.

'S Practice questions from previous year papers, sample papers and model papers within the time frame you will

have at the final exam.

1 Focus on solving as many problems as you can, rather than just reading theories, formulae and solutions.
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