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Exercise -7.1
Question 1:
sin 2x

The anti derivative of sin 2x is a function of x whose derivative is sin

2x. It is known that,
i{cm;lr} ==2sin2x
v
1 d
=sin?y==——{[cos2x
> ~{cos2x)

Eein2xi= i [ —%cns E.r]

dx

; : 1
) o SN 2x 15 ——cos2x
Therefore, the anti derivative of

Question 2:
Cos 3x

The anti derivative of cos 3x is a function of x whose derivative is cos

3x. It is known that,

i(:ain 3x)=3cos3x
x

1 4
=083y =——(sin3x
Stfx{ }

- - ]
L0583k =—| —sIn3x
dx\ 3

S
) o cos3x is —sin3x
Therefore, the anti derivative of

Question 3:

eZX
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The anti derivative of ¢** is the function of x whose derivative is

e, 1t is known that,

)=z
21 1 d ¥
el @
2 r,ir( )
Ll:r :i[ic}_r)
cel 2
XX 1 I
. . . e 15 e
Therefore, the anti derivative of 2
Question 4:
(ax+b)

ax+b)

1s the function of x whose derivative is (ax+b) .

The anti derivative of (

It is known that,

i ax+h 3:311 ax + b 3
dx
1 4

:::-{:r:ll:w-ﬁ';!]l:r = EE{M+H]

~(ax +b}1 = %(é{m’ +1‘J:}3 ]

- 3
) o {ax-hh} is —{ax +h)
Therefore, the anti derivative of 3a :

Question 5:

sin 2x —4e™

sin 2x —4¢’ ")

The anti derivative of ( 1s the function of x whose derivative

i (sin 2x —4¢’ ") .
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It is known that,

dx

Therefore, the anti derivative of (

Question 6:

“‘[4{?3 "1
“‘[4{?3 "1

=4 [ ae+ J‘id.r

4[e—n-]+x+ C
3

4
=—&* +x+C
3

Question 7:

J‘.xz{l—%]dr
J‘xz[l—%]dr
= |(x*=1)dx

= [xds- Jlrir
3

o x+C
3

Question 8:

I[c‘u:? +hy + cr} dx

I[c‘u:? +hy + cr} dx
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3
i(—lms?x—ie”J=sil12x—4e'”
2 3

sin 2x —4#“) .

4 5z
L—lmszx——eh
2 5 )

www.Kulbhushan.freevar .com



P =

=q J-x ‘de+b I.nir +c II x

=u[i]+h(iJ+c:\'+('
3 2

ax'  bx’ :
=—t—tcx+(

3 2

Question 9:
I[Z,r?’ +e )r;ir
I[Z,r"’ +e" )dx
=2 I.r:a’.r + _[e”:ir
=32 [I—B] +e"+C
3
= %—x:" +e&" +C

Question 10:

o
i
&

o
|
|
&

der+f%ci‘c—2_[ldx
=%3+I0g!x|—2x+c

Question 11:
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I_l:" +:‘7-_\': -4

- dx
X

= [(x+5-4x7)dx
= J'mfx +5 _I-I iy —4 jx':dx

2 -1
=X isx-4| X |4
2 1

=£+5x+i+c
2 x

Question 12:

J-xj +3x+4 !

Jx

jx" +3x+4

{
J_; Y
g I _1
= I[:r’ +3x? +4x ? ]c.{f

| =
3| =4
Lad
P
-
™
S
o
—
et
i
o

I
+
-
+
™

7 k. |
4+ 2x +8x7 +C

T 3

x4+ 2x? +B-J';+L'

]

I
1| =2 | pa | =33
.

Question 13:

r-x+x-1
J-“ x=1 %
L |
J-“ x—1 %
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On dividing, we obtain

= J(x3 +l)dx

= j;cgrix + Jldr

3
x

Question 14:

=—4x+C
3

I[I —x Wxdx

II:I - X lu";m

=_ﬂr-.-";—r:}.f.r

= j'r-';.if ~ j_rzlqﬁ'

— +
3
-

C

x?+C

Question 15:

_“ar";(fix? +2x+3)dx

jﬂ(l\': +2x+ 3}(!.1’

A

3 I\; dx +2 ‘[13 de+3 J-.r i‘ clx

Il

o

3x* +2x* +3x

~ : }fx

=)

+ 2 -

3 3

= — x2 +;x—' +2x 4+ C

=
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Question 16:

I(Zx—3c05x+e”)dx
I(Zx—3c05x+e”)dx

=7 Im’.x—B Icns el + Ie"dx
=%—3[sinx]+e“ HE
=x' =3sinx+e” +C
Question 17:

[[zxf ﬁ3sinx+5£)dx

j'[ 2" —3sin .+ 5x |

I
=2 J'.r?d.r -3 |sin xelx + 5 J'w “alx

[ [ ]

= = 3(=CosX}+3 +C

v
3

P B

2 o !

==X +3cosx+-—x*+C
3 3
Question 18:

Isec x(sec x+ tan x )elx
Isec x(sec x+ tan x )elx

= I(scczx+sccxtan x]r.ir
= I&e»cz xdx+ jsecﬂanxdx
=tanx+secx+C

Question 19:
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&
seCT X
Sy
COsSEC ¥

S6C” x
j d

COsec .y

= j%dr

sin” x
sin® x
j = sl
cos” X

= jl:ln * xaly

= j{wclx -|:|-tf.:
= -FRI.H.‘" Xy - J.IJ.':
=fnr=x+C

Question 20:

—'-2—3$in X g

cos’ x

1‘2—3sin x i

cos’ x

2 3sinx
cOs X Ccos X

= J-ESE‘-CI Xy —3 _[Iars vsee xdx

=2tanx—3secx+C

Question 21:
(V=]
The anti derivative of Jx equals
1.1."-1"'- : '.1'-'--11"1!'_'
(A) 3 (B) * 2
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2 3 ! 3 '

+2x* + (P =x? 4+C

—x2 42 C X
©) 3 D 2 2

o

= J-xlzd‘r + J-.r_ i-ffx

Il
|'--:
SR

4
M —| h;:d

et
P3| Lk
+
d
=
-+
i

Il

wllm b |G

Hence, the correct answer is C.

Question 22:
= F(x)=4 -5
If dx x" such that f(2) = 0, then f(x) is
Wyl

W Y s@ s

X +— D
() v 8 (D)« 8
It is given that,

“Arpi dprivative df

drl}‘t{ ? 5 I-l

3.3 e
4x “F—f(}
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“ fx)= j'qf'_i*m-
flx)= 4!\ mﬂ.‘[h it
PR
Also, '

f(x)
7(2)=

[_.r:

E
—(2)' 4Lk C=0
@'

1

:;-lﬁ+§+(:=ﬂ
1
:*:C:—[Ifw ]
8
:“:,[:=—I2'§:I
8
f{x}:1“+ ]1 _lZE‘
\, I X 3

Hence, the correct answer is A.

Exercise =7.2

Question 1:

2x
|+ x°

Let 1+x' =t
~2x dx =dt

2 1
' I] +Z‘2 frid I;dr
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= log|r|+C

= log|| +.r:|+t‘

= Iug(l+.t: )+C

Question 2:

>

(log x)

Let log x| =t

1 . :
= fde = Irzdr

x
=Lic
i |
(loglx[)
== GE'JI +
3
Question 3:
]
x+xlogx

I 1
x+xlogx B x(1+logx)

Letl +logx=t

— _[;afr: J'ldr
x(!+iﬂgr} t

=log|t|+C

=log|l+logx|+C
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Question 4:

sin x - sin (cos X) sin X -
sin (cos X) Let cos x =t
s —sinx dx =dt

= |sinx-sin(cosx)dx =~ |sintdr
=—[-cost]+C
=cosf+C

=cos{cosx)+C
Question 5:

sin{ax +b)cos(ax+b)

ol b)= 2sin(ax +b)cos(ax+b) _sin2(ax+b)

2 2
Let 2(ax+b)=1
« 2adx = dt
sin2(ax+b) 1 psint dt
2 gl
1
=- —cost|+C
4{;[ cost|
=_—]c952{ax+f})+{3
4a

Question 6:

dar+ b

Letax +b=t

= adx = dt
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l
Sdv=—dlt

= [(ax+ a&ﬁ d J'rédr
i

2 3
=—(ax+b)2 +C
Sa{m )

Question 7:

xfx+2

Let (x+2)=1¢

sdx=dt

=5 |lavx+2dx= _F[.! —2) Jidi

i 1
-2

5
= J'rgdr—zj‘;%d:

1
a

paden

t ¢z .
A ] ;
5 3 +0L
2 2
9 @ i
:."-F—%FHC‘
2 3
2 >4 :
="{xa+2): -~ —|{x+2p+C
(x2S (x+2)
Question 8:
x4+ 2x°
Let 1 +2x* =t
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=5 j‘x\f1+2;rzﬂ'x: @

4

Question 9:

(4x+2)Vx" +x+1

Let ¥ +x+1=¢
& (2x+ Ddx = dt

!{4.1'+ V' +x+1 dy

= [: 1 di

=2[¢?m
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Let {\r'q - l] =1
E s ;
s ;dx =i j%a’r

Vr(vx-1)

:Zloglf|+{f
=2logVx ~1+C

Question 11:
X
=0
Va4 d
Letx+4—|r
dx =dt
X {I—ﬂl)
I S S v
'[ x+4 '{ \f;
4
= (|Ni-—F &
(-7
3 ['.
_8 e |

|
1 (t-12)+C

-

= %(x+4]{"'(x+4-12}+{1

e I
=§Jx+4[x—3}+{i
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Question 12:

(x'* —I]J’ ¥

Let X —1=¢
dxTde=dt

=5 -ni_:lu:3 — 1]-Ii e = I{x3 — 1:}l xt xddx

1
— f.f:-" [:+1}%

1 < :
= — £F - rd |
3

-
1] 3 3 =
3 3
= Ed 4
= 3—'4'3' + 34'3 +C
3L7 4
1 . = 1 . .
=?{:x —])—" +E{x‘ —l}—’ +
Question 13:
2
X
(2+3x%)
Let 2‘4‘31’3 ={
5 9x dx =dt

Ix—jti 1 di‘?‘
(2+3¢) 2700

18(2+43x°)’
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Question 14:

1

x5 )
x{lﬂgx}

Letlogx=t

x{lugl} [r]’”
|E |
= +C
{I —m]
] | =
(logx) ~ .
(1-m)
Question 15:
X
9 — 45
Let 9 - 4.'(3 =1f
S —=8x dx=dt

X =1 ¢l
= cdy=— |-dt
I‘-)—ﬁLr 8 Jf
'-'l i
=—loglt|+C
E gl |
il y
=" logl9—4x*|4C
8 gi |
Question 16:

2r+3

Let EI+3:.F

~2dx =dt
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= L"h_ ‘t'.l'_'l‘ = I— If_':t]'.'

1;, :
=—|ée'|+C
1(¢)
_ lem-u +C
2
Question 17:
x
e
Let ¥ =1
s2xdx = dt

=5 Ie—rdr:% J'ia’;

i
_‘F-F_ e
=

= -+
—1

i

=

SIS

R

= —+ 2

— s
2T

Question 18:

ot 'r

1+x°
Let tan ' x=¢

1

= f T:rx;ﬁ = _re‘dr

=¢' +C

=El:m'|z +C
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Question 19:

)
e -1

E]v +-I

1
e =1

e:l’ +'I

Dividing numerator and denominator by ¢*, we obtain

(@1

& &=
(E:x + ]) E:'J +E.—.t
E’.i'

Let € +e " =f
(=) de=d

e

‘
=logl|+C

= |ng

: i
e“+e“i+C

Question 20:

Let L S
(26" =27 Jdx = di

- z(e“ e ]uix = dt
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gt =g it
- ![e"" +e }h - -[Zr
1 ¢l
= 7 J! dt

1
logit+C

n

[ 3]

e

3

£ _ =
logle™ +e™|+(

[}

Question 21:
tan’ (2x-3)
tan® (2x—3) =sec’(2x-3)-1

Let2x =3 =t

«2dx =dt

=5 J.tanl(Zx—3]d_r= J-[(secz {2::—3}}—]]05:
=—;- [(sec® r)dr — [ick

=1 fsec®idi— [ide
5| I

=itan|f—x+C
2

=1§tan{2x—3}—x+(;‘

Question 22:
sec” (7—4x)

Let7—4x=t

s —4dx = dt

o |sec®(7-4x de="" [sec?ca
J =2

=—(tant}+C
(tan1)

=_Tltan[?'=4x}+c
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Question 23:

sin”' x

VI-x*

Let sin ' x =t

]
_ J-sin"' X

]

iy = jf ot

Question 24:

2eosy—3s8inx

Geosx +dsiny

2eosx—3sinxy  2cosx-3sinx
6eosx +4sinx 2(3¢U$.r+25inx}

Let 3cosx+2sinx =t
(-3sinx+2cosx)dr=dt

Iicusx—Bsinx o ﬂ

6cosy+dsiny 2t

:I-_[Id;

2~

1
=—loglt|+C
2 5||

1 .
== log|2sinx + 3cos .1'| +

Question 25:
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I

cos” x(1- laun_w:]2

s
I o secTx

cos’ x(1—tan x.]: (1-tan x)

L

Let (I-tanx) =1
| =sec” xdy = df

=+=-+C
r
= : +C
(1—tanx)
Question 26:
cnsv’g
Jx
Let Jx =1
| B :
= ICGS;.E dx = EJcosrcf.f
A X
=2sint+C
= 2sin/x +C
Question 27:
W/sin2x cos2x
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Letsin2x =t

T rne Ty v = A

= |4/5in2x cos2xdx = % jq‘? dr

3
3

AEL
_ET+C

o
= : a‘:? +C
3
'| ..?I
= —{sin Ex}i +C
3
Question 28:

COs X

+sinx

Let | +sinx=¢

scosx dx=dt

I COS5 X _jﬂ
Jl+sinx - 1./;

=24 +C
=2vﬁ+5inx+ﬂ

Question 29:
cot x log sin x

Letlogsinx =t
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= -cosx dy=dl

sinx
scotx de=dt

= |cot x logsinx dx = .[" di

1

e
=—+%

b | = g

Question 30:

sin x
l+cosx

Letl +cosx=t

~—sinx dx =dt

:‘:‘J- sinx i di
l+cosx 1

=—loglf|+C

=-log|l +cos x|+ C
Question 31:

gin x

(1 +cnsx}2

Letl +cosx=t

~—sinx dx = dt
O
{(l+cosx) L
=— Jear
=l.c
r
= : +1C
1+ cosx

Question 32:
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1
l+cotx

Let [ = ;dx
l+cotx

|
= J‘—t!t‘
cOsS X
1+
sinx

sin x
= |————ix

S5NX+COsX

| 2sinx
— I+ii¥
2sinx+Ccosx

1 f{sin x+cosx)+(sinx-cosx)
2 (sinx +cosx)

1 | psinx—cosx

== ldv+ < [

Let sin X & cos %= &5 (B8 — sin x) dx = dt

SINX—COSX

ll’r]-l-l( [)
1 -=(dt
+~2“j

I

iy

sl =

-%Iug|1|+f3

AR Y Y

1 .
- Elﬁg |:§m X+ C0s x| +C

Question 33:

1
1 —tan x
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Lt F — _|'| — w.“A.:J_-.-
) |
— =
AT WS
o -r-c:-u-:i oy — =i _Irit‘
1 = asoess o
- = e - — =aTa _1:-,_‘-
L J—(_-._l'---. ™ - =zEEn ‘.‘:‘ - (l..(.::- e - = A TR .'\.—} s
Put cos X ?m X =t = (5sift X™=T0s )9'3}2“"’&
N e -» S L =t
= = e e
777777777 — “!“ -~ f_“'
x 1 = df — =irm =
sl ==t ( )
2 250
x 1
== ——logl|+C
2 2

1 .
:%—Elng|wsx-smx|+£‘

Question 34:
f
yEny
SIN YO8 X

i J""'mmuﬁ.-

SINyYCosy

—
\IHTI'I Xegosy
j ¥ iy
!'rlil'l XO0NE Y Qi Y
Vian x
J —if
inn xeos x
sec” x ey

Jian x

Let tanx =¢ = sec” vy = df
= fﬂ
Jr
=2Ji +C
oA

Question 35:
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(1+logx)’

T A

X
Letl +logx=t

| e ;
—_— j'—(1+lig—r}7 e = j.rz.a":

— o -

-+

_ {] -i-—l{‘:gg_}:']R i

L

Question 36:

(x+1)(x+log x_f
%

(x+ ]){x +log :r:_]

X X

:[“ !](Hlngxf =(|+ i][rﬂngxf

Let (x+logx)=t

(. 1N, .
1y, 2 - 2
=3 j-[l+;][x+lng.r} dx = I.r it

1
:I—-l—c
3

] 1
=—{x+loex) +C
3 (x+logx)
Question 37:

xﬁsin(tan 'x")

I+ 5"

Letx*=t
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aax dg

3 = . -1
N jJ.: sm(tsm x -):ir— ] Ism(tan‘ .r)ﬂﬂT
1+

0 4
Let tan 't =u

I

Ferﬁ, Weobtain

x sin(tan 'x*}dx 1 e
I o :E sinu du

:é{—msah(‘

= :ll cm‘.(tan"l :‘) +C

ccrs(tan" x* )+C
Question 38:

9 x
J-]llr +10 Iagrlﬂdr

X 4+10° " equals

(B)
(D)

10- —x"+C 10F +x"+C

(A)
(©)

(10°-2") " +C log (10" +x) +C

Let .";-IU _*_In.'l: =7
(105" +10" log, 10 ) dix = dir

£} Re
o [l H10log, 10, _ pe
x +10 :
=logt+C
=log(10° +x" )+ C
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Hence, the correct answer 1s D.
Question 39:

J- dx

sin’ xcos” x equals
A. tanx+cotx+C
B. tanx—cotx+C
C. tanxcotx+C

D. tanx—cot2x+C

e
S XC0s X
]
= ja—:dr
ST xcosT X
- 3 7
SN x4+-Ccos” X
=_[ i

P 2
5In° xcos” X

1.0 2
sin” x COS” X
= _" —= e+ |—— il
SN XCO5 X SIN° X C0s”™

= _[sec: Xl + Icosec:.mfx

=tanx—cotx+C

Hence, the correct answer is B.
Exercise -7.3

Question 1:

sin’ (2x +5)
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1-cos2(2x+5) ) 1-cos(4x +10)
9 . 4

l—t:us{_-l:rﬂﬂ}i
249

-

Il dx - % Jcns{-lx +10) dx

-E[M]_‘_['
27 4

x= ésin{-&x +10)+C

= [sin® (2x+5)dy = [

=

b | = | -

J | =

Question 2:

sin3xcosdy

sin 4 cos B :%{sin{A+H}+sin{A— B]}

It 1s known that,

Isin 3xcosdx dy = % j{sin{Ex +4x)+sin(3x— 43:}} dx
B éﬂ I{sin?x +sin(—x}} ddx

| 5 .

5 I{sm Tx—sinx} dx
1 ¢. 1 ¢.

=— |sin7x ey —— Isin x dx
2 i

_ l[ —ms?x]_i{_mx)_l_c
2 T 2

—cos7x  cosx
= - +C
14 2

Question 3:

cos 2x cos 4x cos 6x

cos Amsﬁ:i{ms{ﬁl+ B)+cos(4- B]}
It is known that, 2
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Imﬂx(ms 4xc0s6x ) dx = Iwﬂx[l feos(4x +6.r)+uus(4.r—ﬁ.t}}} dx

= 1 I{ms 2xcos10x + cos 2xcos(-2x )} d

I 2
= j{cm 2xcosl0x+cos” E.t} clx

= %j{Hccs{lt+lﬂ,r}+ms(2x-Iﬂ.r)}+[!%m]‘| dx

- :1 I(cosl 2x+cos8x+1+cosdx) dx

I|sinl2x sin8x sindx
= + + X+ +C
4. 12 8 4

Question 4:
sin® (2x + 1)

Log 1= Jsin’ (2x41)

= _{ain'{lrﬂlu!r - J".-'.'m"{.?.ﬁ 1)-sin{2x+ 1 )akx
= ﬂl —cos’ (2x+1))sin(2x +1)dx
Leteos(2x+1)=1
= =25in{2x+ 1 )dx = ot
=5 sin (25 + 1) ey = -_:‘i‘

=] =_—_.1ﬂi—i"}u'!

J
l
= i’msl:ltvll—"—m ‘“"“—I”,
. 3 |
) —cm[lrdhcus'{luwI:|+t,
2 6

=

Question 5:
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sin’ x cos’ x
Let f = |sin’ xcos’ x-dx
= J'cns: x-sin’ x-sinx-dx
- Icns: x(1-cos’ x)sin x - dx

Letcosx =1¢

== —sin x-dyx = dr
—a ] = ~Ir"(1~r2]:!r

= — _ﬂ:‘ —r° ) dr

!-I rr-
= —ud ——— -+
. (5]

B _ify
cos'x cos®x .
1 4
cos® x cos'x .
= - Wi
O 4

Question 6:

sin X sin 2x sin 3x

sin Asin B = l{cns[#—ﬁ’}—ms{A+B)}
It is known that, 2
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Igin xsin2xsin3x dr = I[&ill .r.'-%{cos(h'—lr}—ms{2.1'+3.r}}] dx

= ; I(sin x0s (—x)—sinxcos 5x) dx

| . . "
= [ (sin xcos x sin xcos 5x) d

—_

| psin2x | ¢ .
= —I dx—— | sinxcosSx dx
2 2 2

- l['““_:‘l‘"} 1]’{%sin(x+ Sx)+sin (x— 5.1')} d

4 2 2
B0, _{(sin 6x +sin(—4x)) dx
8 4 , ;
—cos2x 1| -cosbx cosdx .
= -— + +C
8 4l 3 4
—cos 2x I{—cosﬁx ms—‘»x] .
= —— + +4{
8 8 3 2
1l [cnsﬁx ~ cosdx " 2.1']+C
8 3 2

Question 7:

sin 4x sin 8x

sin Asin B = I—cUs{A - B] - cus{ﬂ‘+ B}
It is known that, 2

Isin 4xsin8x dx = J{%cos(tlx—&r] —cos(4x +8Jr)} dx
= % _ﬂm&{v-:tx] —c0s12x) dx
=é _ﬂc-:}s 4x —cos12x) dx

1 {sindx _ Sine 12x]

2| 4 12

Question 8:

1-cosx

l+cosx
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; X
2sin”
1-cosx 3 T
= = ﬁ-ﬁ'ln-_
l+cosx 2 X 2
2¢os
-
2 X
=tan" —
2
3 X
={SEL‘_ —I}
b
l—cosx g2 o)
.'.J—dr:[ sec” ——1 ldy
l+cosx 2 )
Il X
tanq
=| —=—x|+C
|
2
X .
=2tan——x+C
2
Question 9:
COE ¥
| +eosx
5 ol )
. (SR — &l
"Ia“.". = £ [uu!-l.l - B .y T i
1+ o s - 2 :
[t 3)
= —| I—tan® =
j O il 1J[I - qan’ }r‘.l.
1+ cos N

n
=
|
-
=
a
=

L
-

Question 10:

sin* x
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=1-cosx and 2cos”

=]+cosx

b |
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. i 2 |
5[[]4.1'=SIII_]'S]I'I. X

[ 1-cos2x |( 1-cos2x
L2 2

= %{l —cos2x)’

14+ cos” 2x—2cos l\'}

1
4
: )
- 1['_]m]

9

- -

1 1
1+ = ;—cusal.t— 2cos 2x

+

bd | L

cosal:culmslx]

b | =

jﬁin' xdx= -I— ﬂ:3 +—1 cosdx-2cos 2_\} dx
442 2

1[3 ](ﬂn4x] Eﬂnﬁx]
=] —xt—| - - |=- +C
427 2\ 4 )

sin 4 .
=l|3x+-‘:lln T-:Sll‘ll\‘ +C
8 4

x ; 1 . -
=———5in2x+—sindx+C

B 4 32
Question 11:
cos® 2x
const o o= (-l::-c:ﬁ— 2_:::._

—_— L['I sSSP acaess r—'lx:l
=
=L 1+[1+2038x:|+2¢1}$4_f
=3 =
e Ay, 1  cosBa | .. oea
= === =g
et B I:——-3 S IR T B e e L -4;—::'
=+ = =
=1 _r::-:-54 2o o — %—l— 83:.!': L 24;\1‘ e
= =ira & =arn <4
— o —— ——
= o <f =

Question 12:
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sin’ x
| +cos x

N S
& 2sin _ cos
sin"x 2

]f
" - [smx Ism m.vr : posx = 2eos”
4 0O% X

w'h-.
|;|

j{l—cm\'}:i'.r
=x-sinx+

Question 13:

cos Ly~ cos Jar
COE v — OO or

dr+2x . 2x—=2a
cos 2% —cns o ~Zsmn ] ) 5 i
- o TR CoFl = pe dl = <2 5in
T ~2sin = sin T

= .4

= -5

L] "

0 . {7=1)
s

1|r:1.r+|:-}:|r|l.: —a]

an *5 Jun ¥
e 0 i 9 e 0 S
ol *5% Jre(43°)
=4m[ ‘;ﬂ J“’"[_ :!:i.ﬂ.t]

o I'r+4:|41—a' ™ “.'r-l-u' ¥ —or
“| =% =3 3 )T 2

= 1{mu{:]+cma]

|

= 3 oo x + 2oos o

EI.'I'I._'I. cis 2

; j ool u'J-Eu.HJ. b leoser
COR T = ik iF

= 2[sin x+xcose |+ C
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Question 14:

COSX—SinX

| +sin2x

cosx—sinx COSX —Sinx

| +sin2x (s.inE x+cos’ .t) +28in X COS X
[sin3 x+cos'x=1, sin2x= Zsin,rcmi:c]
_ cosx-—sinx
== . 2
(sinx+cosx)
Let sinx+cosx={

. (cosx—sinx)dx=dr

J-cusx-sin.r: _}- COSX —SIn X v
. - ks
1+4sin2x (sinx +cosx)
dt
P
= |
- _[r dl
=—1"+C
b
= ...__|.L
I
_| 2
T e ——————— + (.
SINX+COSX
Question 15:
tan’ 2xsec2x
tan” 2Zxscc2x = tan- 2xitan 2x scc 2x

= (sec” 2Zx — 1) tan 2xsec2x

= sec” Z2x-tlan 2xsec Zx — tan 2Zxsec 2x

J-u:u'r1 Z2xsec 2y odx = J-s.e;._"' Z2xtan 2x sec 2x ox — J-I:ﬁr'l 2 xsec Z2x oy
. sec 2 =
= J-_-it:q,:‘ Z2xtan 2xscc 2x odv — > =+

lLet sec2x = ¢

. 2secZ2xtan 2 x dx = 4dF

1 s Sec 2x
. 3 o s o S s - — = = s
e J-lun 2xsec2x dx = > J-r olr > 4
I S 2 -
& 2
L]
_ (sec Zx) sec 2x -
(&7 2
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Question 16:

4
tan X
tan' x

2 2
=tan’ x-tan’ x
=(Sf.’c1x—1)1.an2_x

2 . )
=& xtan x-=tan" x
=sec’ xtan’ x—(sec’ x—1)

=sec’ xtan’ x—sec’ x+1

_[Esm4 X di= J‘svm':lrt;:url2 x dx— Iseczx de + !l'dr

= J'w:".xtanl.x dx—tanx+x+C (1)

SR 2 ]
Consider jlﬁec xtan x ox

Let tanx =7 = sec’ x dy=df

r tan’ x
= |sec’ xtan® xadx = j{di——:

- -
) ¥

From equation (1), we obtain
4 b s
Itan xdx=§tan x—tanx+x+C

Question 17:

sin” x+¢os" x

Sin” xXcos™ x

sin‘x+cos'x  sin'x " cos’ x

sin® xcos'x  sin” Xcos' X sin’ xcos' x
_ sinx L Cosx
T cosx sin’x
= 1an x Se€cC x + col xcosec x

sin' x+cos’ x
I ———— k= I[ tan x sec x + cot xcosec x Jdx
sin” xcos” x

=secx—cosecx+C
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Question 18:

cos2x+2sin’ x

cos’ ¥

cos 2x +2sin” x

cos’ x
cos 2x +(1—cos 2x) .
= < [cus 2x =I—25|n‘x:|
Cos™ x
o
cos” x
=sec” x
cos 2x +2sin” x .
I - dx:jsec'xdr:tanx+c
cos” X
Question 19:
|
TN
sinxcos x
1 _sin“ x+cos” x
sin xcos® x sin xcos” x
sin x 1
— a + -
cos’ x sinxcosx
- lcos® x
= lan xsScc” x + —
sin x cos x
cos” x
o sec” x
= fan x sec” x + -
tan x
1 & sec’ x
v 4 I ——fx = Itan xsec x dy + I - dx
sin xcos” x tan x

Let tan x = 7 = sec” X dyx = dr

1 1
= -..:;inJl:'t.:-u-s;'1l xtir - I!d’:+ I;df

>

7
= —+logr +C
> =
= it::ll"l".:us:+11|::-g,[tennx|+(:
Question 20:
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cos 2y

(cosx+sinx)

o082y coslx

cos 2x

[L‘iﬁ T+ 5in .'n']: cos’ x+sin” x+2sinxcosxy  1+sin2y

Cos 2x

: _F cos 2

.. A S B
(cosx +sinx) “(1+sinZx)

Let l4sin2x =4
= Jonsdx dy=df
) I cos 2

e, g,
(cosx+sinx) 2

!

|
..;Iug;|+l.'_'

-

- %Ing;l +5in 2xf + C

= logjsin x +cosx|+C

Question 21:
sin”' (cos x)

sin™' (cos x}
Let cosx =t

Then, sinx =+1-r"
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| wiim % ) oy wifr
o o Xr
5 SRTN N
il
wafn -
-..1"1 F
. =l
=iy oo v dw =111 F
J- J "'\.:II, -
CRE T T
r AL —
= -._l'll —_—
I o= =amn o e
- 7 | afr adfes
-~ — ¥
.I-'HII'I- ' aciess v oy = ll-—l-.l"“'
||I'.r b
=111 #}
- e
miry " wsae= v )
| L |5 {13

It 1s known that,

= = _?'[
SN X+ Cos I_E

sin"{casx}=g—ms" {st)=[§—x]

Substituting in equation (1), we obtain

5 3
=—l £+12—TL¥ +(
2\ 2
i 3
i i AR,
B 2
ZE_I_+[{'T_£J
2 2 L b
. R et
7 2
Question 22:
1

cos(x—a)eos(x—h)
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B L - 1 [ ) sm{ﬂ b} ]
cos(x—a)cos(x—5) :.m{a b)| cos(x—a)cos(x—b)

: [5|l1[(x—&)*{ﬁ"“}]—|

" sin (a—b)| cos(x—a)cos(x—b)

1 [5|n('¢—h]cos{t—a) cos (x— h]sm(\'—a}:[

*"“{" f’) cos(x— u}u::.{x b)
=smfa h)[tan{r &)~ Hn(t_ﬂ}]
I
:ICOS-(-"_".-]-}-‘GS(I—H}-‘h sm(u h}j[tan[n b)—tan(x~ "]]{'{t

sl m[— log|cos (x —b)|+ log cos(x —u}']

1 [} lcos(x—a)

-]4(“

:Sin(d—bj ugil.;:os-{“x--h.j
Question 23:
sin” x—cos”
J'v — o .
sin” xcos” x is equal to

A.tanx +cotx +C

B.tan x + cosec x + C

C.—tanx+cotx+C

D.tanx+secx +C

. - . =

SN x—C0s™ x s x COs™ X

_[ P =—dx= . 2 T : dx
5N xens X SN XC05 X 51N XCOs X

= J-(S’E-'Cz x—cosec’x) dx
=tan x+ecotx+C
Hence, the correct answer is A.
Question 24:

j‘efx(|+x) &

cos’ (e”.v:) equals
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A. —cot(ex) +C
B. tan (xe¢*) + C

C.tan (") +C

D. cot (¢") + C

J‘{f“'{]-r.r}

cos’ (e‘“x] !
Letex'=t

=% (@'T ‘x+e 'l}ri’x = dl

& (x+ ljdx = ¢t

1+ ¥
N P
COs (e*x) cos !
= jseczx dr
=tani+C

=tzm(€” -.t)+C

Hence, the correct answer is B.

Exercise -7.4
Question 1:

Letx’=t

= 3x2 dx =dt
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dt
:}jr +l“:'[:1+l

=tan'1+C
=lan"(.\'7')+(_'

Question 2:

1

V1+4x°

Let2x =t

~2dx=dt

= —dr—

4 +4r J.u'lﬂ‘

1 ! —
= — TIf+ .‘1+|‘j|+lj f:log;x_F ¥ 4at
T I
=%]0g 2x+-|'4x3+l‘+fj
Question 3:
S
J(2=x) +1
Let2 —x=t
= —dx=dt
=% o=~
g e i
Fm = 1 | =
=—1ﬂ?!+\l'll"+l +C —u’;:lnr;x+m
® ‘ {J-w.ﬁ.szral ¥ ”
=-log 2~x+x,(2-_r]z+l +C

:_. - .|+C

{2—,r J+ax utlx+5|

=log
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Question 4:
I
9 25x*
Let5x =t
~5dx =dt
1 1 1
= f———— = — — i
f\.-'t)—zsf 5}-9—1"
1 1
= ot
= .[ 32 2
= lSlr‘l t i] L
s 3
g [S—IJ+ C
s 3
Question 5:
Ix
] +2x*

Let J25' =1

L2N2x dy =it

3 3 i
_—'*'J- r-hf'i= J-l”.

142y -114."';

k "
3 1
S —= |_1:m 1|+C
2o42 "
3 | [= & -
= = an (25 ] + 1
2442
Question 6:
x
1-x*
Letx’ =t
= 3x%dx =dt
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= ]{I lo I;+{ :|+(_‘
3|2 —1
1 |+ x’
=—log —+C
6 * -X |
Question 7:
-1
vy =1

e | X i
. ix = : fx e A1)
j--u.l'.t‘ 1 j-w-."x' -1 'I-vu..'.t" 1
For I —dt, lel & 1= = 2x dr=dl
vx' =1
| | palr
Y = =
j 1 . ,h,';
-I ]
= _[.r it
- .'! E'r_
= I
Y Ll |
From (1), we obtain
x-1 X 1 1 = -
———x = dx = cdx ———dt =log|x ++/x* -a*
.llv.'xz__j j\]{l_z_-l j-\f[x:-i [I [ s | }
:x"_rz-i-lcrg|,x+s.."xl-1|+(f
Question 8:
x2
gt
Letx’ =t
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1 | 3
:Eloggw t*+a® |4+ C

+C

1 |
S5 log x" +v/x" +a

Question 9:

*
e X

Jtan® x +4

Lettanx =t

s sec’x dx = dt

sec” x J- at

‘[ur x+4 S 2

= Icrg|r+ r?+¢|[+C

= Iagitan x++/tan” x+4|+C

Question 10:

|
-
vx‘+2x42

|

1
IJ.t"' +-2:r W 2 o j

= _.l.it
J(x-i-l)' +(1)
letx+1=r
. dx =t
1
—— v = | ————<it
'{ " x> +2x+2 'fv'.r‘ 1
=Iogr+-¢':’+l|+(‘
= log (_r+l)+\j{x+l):+l‘+(.‘

= log

(x+ l}+  x2 +2.\'+2‘ +
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Question 11:

1

JOx* +6x+5

1 1
-I-'Q.v: +6.t*-+5ir: j(3x+1}: +(2)
Let(3x+1)=r

. 3y = off
= | L i kil
(Bx+1)Y +(2) 34 +2°
1 Ila.n 1y £ +C
312 P
= — tan '[MT+I]+C
Question 12:

;_." —fx-x"

7—6r—x' can be written as 7—(x* +6x5+9-9),
Therelore,

T‘{I:+ﬁ1 tﬂ-‘.l]

=16-(x" +6x+9)

=16-(x+3)

=(4) =(x+3)

| |
e 2 Y = | ——
j'u?—ll’}.:—.t: ‘[\f[if ~(x+3)
Letx+3=¢
= gy =g}

| ) |
=:-;i|1'*[ :J+L'

= sin '[ .1:+3“]”,_
4
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Question 13:

[
Jx=1)(x-2)

(x=1)(x—2) can be written as x* —3x +2.
Therefore,

.l
X =3x+2

-y
S50

+2

9
4

b | L

b |
I | —

\ 2
3
Letx===¢
2
Lode=dt
1 1
:'.»J' ; : : d[er' . dt

ctogp+ Jo-( 1) e

[.i‘~ %]+\|'x2 -3x+2

(=-3)-G)

s

=log +C

Question 14:

1

VB+3x—x
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9

8+3x—x" can be written as 8—[:’ —3x+%—zj.

Therefore,

8—(;"—3.t+?—EJ
4 4

= dx = dx
IJE+‘?\'—\:‘ ‘[ 41 2
4 _(I_:]
Letx——=1
Sode=di
::-I ] Jx=J T : A i
]41_(‘_3) Va1
\ 4 2 W2 )~
r
—=sin ' ﬁ +C
\ 2
i -
|
=
=sin"'| —= |+C
Va1
\. 2
: |f:.\'-3)+c
=sin
L V41
Question 15:
1
J{x—a]{x—b}
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(x=a)(x~b) can be written as x* ~(a + b)x + ab.
Therefore,

x:—{a+b}x+ah

=x:-[a+h)x+-(ﬂ+b}: —{a;b}: +ab

(-

|

T

dx

I
= dx
I oo

T T
-ty (752 |

=Ing{x—(?”+mi+(.

Question 16:

dx+1

25 +x=3

Let 4x +] =Ai(2x“+x—3)+ﬂ
dx

:a4x+i=zsi‘[4x+l]+3
= dyr+]l=44dx+ A+ B

Equating the coefficients of x and constant term on both sides, we obtain
AA=4=A=1
A+B=1=B=0
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Let2x> +x —3 =t

S(4x+ 1)dx=dt

j dx+1

N2ty x-

1
cix: —=dt
I
=2Jt+C
=223t +x-3+4C
Question 17:

x+2

o |

utx+2=Ai(xf—1}+3 (1)

dx

Sx+2=4(2x)+ 8

Equating the coefficients of x and constant term on both sides, we obtain
]

2A=1=2>A=—
2

B=2

From (1), we obtain

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

Then. I x+2]dr= J‘Z
x5 — x5 —

=— |———dc+ |—=——x «:£2)

n}
In _1j_ <X v letx® — 1=t = 2xdv=dt

294 =1
1 2x 1 prot
Rl e R
1
=5 [2v7]
=Jr
N"lg—
Then :ﬁdx: J-— ]—dxz-- Z!Dggx+ mi
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From equation (2), we obtain

Ix—dr_;ii=ﬁx1 ~1 +21-::g‘x+x.l'x1—l|+(3
I —

Question 18:

Sx—2
1+2x+3x°

Let 5x—2=Ai(i+2x+3x?)+3
dx

=5x-2=A(2+6x)+8B

Equating the coefficient of x and constant term on both sides, we obtain

- MRV

S5x-2
I —dx = —=lx
14+2x+3x° 1+2x+3x°
5 24+ 6x 11 |
:_I—-“'J'T_T —_‘,u{t‘
671+2x+3x" 39042x+3x
2+6x 1
L;elﬂ:!—,t.{tandI::I -
1+2x+3x" 142x+3x°
S5x-2 5 11
P ey Y.L (1)
1+2x+3x" 6 3
. s
7, = |- i . A
1 4= 2Z2x <4 3x
Let 1+2x+%+3x" =r
== (2 + 66X )dx = dr
ir
s J'cr
7, = tog ||
I =logil + 2x+ 3x* —={2)

., = j - —vdx
= 1+ Z2x 4+ 3x"

Created By Kulbhshan www.Kulbhushan.freevar .com



‘&> EDUCATION CENTRE
Where You Get Complete Knowledge
| 4+2x+3x" can be written as l+3[.r: +§x]-
Therefore,
[ 5 2
1+3] x° + —x]
" 3
1 1

5 - 2
=143 X" +=x+——=
3

=1+3[.\‘+1J in
3) 3

=v%lan"[33%]] | -(3)

Substituting equations (2) and (3) in equation (1), we obtain

§x =2 . | N 3x+l]
At =—| logll+2x+3x"| |- —= tan ~ | |+C
JI+2x+3x' ﬁ[ it H :%L'E [ V2

=§1ag|l+2x+3x2f— 14 tan"(3x+l]+(3

32 V2
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Question 19:

EDUCATION CENTRE
Where You Get Complete Knowledge

tx+7

\/(I —5}{1’— 4}

bx+7 _ bx+7
\/{x—S}(x—4] Vx* —9x+20

Let 6x+7 = Ai(xf —9x+2ﬂ]+3
dx

= 6x+7=A(2x-9)+ B

Equating the coefficients of x and constant term, we obtain 2A =6 = A =3

—9A+B=7=B=34
L 6x+7=3(2x—9)+34

j Gx 4+ 7
JxE—9% 120

_ J.:!.(zx—«;an)+3435r
JxP—9x420

1 .

1

rf_:c'+34J-J .
=

Qx+ 20

dx and f, = J =

Let x* —9x + 20 =
— (23— 9) el = it

il = HE

Jr
5 =21
I, =2+x* =9x 4+ 20
1

jJ.r* —Ox+ 20;&

and 7, =

Created By Kulbhshan
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Where You Get Complete Knowledge
x” =9x+ 20 can be written as x° —9x + 20+ ?— %
Therefore,

=1, = J' dx

(=26

["]m 3)

I, =log

Substituting equations (2) and (3) in (1), we obtain

J'___ff":" +7 -dr:3[2w"x2 —Gx+ 2{}}+ 34I¢)g“x—-§—)+xﬂ'x2 —9x+2ﬂ]+(f

Jx* -9x+20
=6y x* —9x+20 +34I{:g{[x— %]+ Va'—9x+ EU}H}

Question 20:

x42

Vdx—x

L,etx+2=Ai(4x—f]+B

dx
= x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain
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24=1=> 4=~

44+B=2=B=4

::-(.t+2}=—-:!’-{4—2.r}+4

-1 (4-2x)+4

2% e IJT

4-2x

- | s
Vdx-— Vdx—x
dx and [, ]

4-2x I
Let/, = dx
' Id-l.r -x° T Ndx =X

,
 f— ‘dr--—lf]+4f: (1)

dx—x° -

ix

(.b.'+4j

_9
Then. /, = 4_"*;11
vdx—x
Lot dx—x" =14

5 (4-2x)dx = dt

=(—4x+x"+4-4)

=4-(x-2)
=(2) —(x-2)
| . x=2
i’_, T E———— dx = sin ' = 3 - {3)
J @) ~(x-2) ( 2 )

Using equations (2) and (3) in (1), we obtain
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J- d.r-——(lw.i'tlx x )+ 4sin '(;2] C
= —/4x-x" +4sin '(I;2J+C

Question 21:

{x+2) i | ¢ 2(x+2) i
x'+2x+3 240 +2x+3
] ._1'+4

|| R L
X +2x+3

I 2y 1!' 2 e
——
v +lr+ x4+ 2x43

-1J. .-'T+:’--¢i'l-'+j. II- el

X +2r+3 N+ 2r+3

! il
Jx'+2x+3

iy = | I,-l-n"_. {i}

2x+2

v +2x43

_I'-II-

v 4 2y 43

L'

Letf, = [ v and 1, = |

2x 42
lhm.f,:j T dx
Wi =2x+3

Let x> +2x+3=t

= (2x +2) dx =dt

I _J'd’-_z\f 2x2+2x+3 -(2)

sz—a!x

x4+ 2x 43

= +2x+3=x" +21+I+2:{x+1}:+(ﬁ.):

.'.f2=j : 2J:;aﬁlr=I::|gi[:.1c+])+«~..‘::c‘2+2x+3‘ (3)
(x+1) +(J§]
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Where You Get Complete Knowledge
Using equations (2) and (3) in (1), we obtain
.1'+2 I 5 | 5 |
di=—|2vx +2x+3 [+logllx+1)+yx" +2x+3|+C

J-w.."x2+2.x+3 2[ :| !( } |
- 25434 Iu::-g‘{x+ )+ va"+ 2x+3i+C
o
Question 22:

x+3
KPSl ¥

Let {x+3]=ﬁ%(x3—2x—5:}+ﬂ

(x+3)=4(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain

I
2d=1== A=

=

L

244 8B=3=8=4

slx+3)= ']![11-1}* 4
I
“(2x-2)+4

r+3
= }-_,—_TIT = Fee——— h‘.‘l'
r=2x=5 r=2x=5

o L
= l f :'T - i +4 j- = I iny
24t =0x=05 ' =2r=5

2x=—2 |

[.ctf,=]‘-‘ drundf,=j. ety
=2x-5 r=2x-3
T3
o =ty (1)
{.‘l." -Z.l.'—i:} 2 '
g )

Then, £, = | el ™

¥ =2x=%
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@ Where You Get Complete Knowledge

Letx =2x-5=¢

= (2x—2)dx=dt

i | (3
= I, = r{ =loglt| = log x* -2x-5 -(2)

——dx
I{x -1y +(V6)
I x-1-6
26 ° L—HJ‘J ~43)

Substituting (2) and (3) in (1), we obtain

]

I P43 :l]ug|x 5 5| 4 Ex I-u..'{_|
¥ -2x-5 2 J‘ ;x_;+ﬂ
il _m oy 2 sl 18]
_ziﬂg|x 2x S|+ ;‘K‘—i-l—w"l_
Question 23:
Sx+3

Jxt+dx+10

Let Sx+3= AL (x* +4x+10)+ B
dx

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

Equating the coefficients of x and constant term, we obtain
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24=5=2 4= 24
2
44+ B=3=B=-7

SSx+3= -_5;[2.1+4}—'.-'

3

v‘v +4x+10 '[v‘"'c:+-lx+li

I 2x+4

NX +dx+10
1
Let], = | =——=dxand /, = - Ix
I\.f.‘r‘ +4x+10 ".\f.r' +4.t+i{]t

5 5
wf s ~dv= 1,11, (1)

3 |
Va'i +4x+10 2

Then, /, = [ ik

v +4r+l

Letx* +4x+10=1¢
s (20 +4)dx = dt

. __a,f 2V +4x+10 -(2)

dx

<« - ?I ,—c.b.‘
\,-t +4x+10

2x+4

Ix

|
L=
i '[w'.\c2 +4x+10
|
= ddx

J(x: +4x+4)+6

- J' " _dx
(x+2)' +(6)
(x+2) V' +4x+ m‘ ..(3)

= log

Using equations (2) and (3) in (1), we obtain

5x+3 5[ 5 i

: 23x" +dx+ 10 J—Tlﬂg‘xﬂ-z +yx +4x+10+C
Iv‘x +4x+10 ( ) ‘
=5~.|'.x3+4x+1ﬂ—?lug?(x+2]+¢x1+4x+ID‘+C

Question 24:

Created By Kulbhshan www.Kulbhushan.freevar .com



P =

EDUCATION CENTRE
@ Where You Get Complete Knowledge

J-de

F4+2x+2 equals
A.xtan ' (x+1)+C
B.tan ' (x+1)+C
C.(x+ Dtan ' x+C

D.tan 'x+C

j dx :J‘ dbx
4 2x42 (x2+2x+1}+l

= J' _dx
{1+1 (1Y’
[t T+1}:|+{,
Hence, the correct answer is B.
Question 25:
J‘ ex
V9x—dx’ equals
P '[gx_g]ﬂ,
A9 b
lsin ,[gx_g]ﬂ
B. 9
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6 Where You Get Complete Knowledge
J' dx
VOx —4x
= J - ] éx

—4[\' —gx]
4
‘f I
a Y
__I(I:_u L8181
4 64 64)
=‘[ ! - dx
g
-=-3) &)
8) 8
1 1
=— dx
ZJ‘ I](r.} 3 { 9
\ s] |¥g)
Q‘.
I [ -T_H Eh' o
=—| sin +( : =sin " —+(
8

Hence, the correct answer 1s B.

Exercise -7.5

Question 1:

x 4 . B
Let {I+1}{x+2} {x+1) [xer]

= x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we obtain
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Where You Get Complete Knowledge
A+B=1
2A+B=0
On solving, we obtain
A=-landB=2

. X _ ~1 N 2
a1 (x+2)  (x+1) (x+2)

d
:‘j{m}(ﬂz j{m sz
=—log|x+1|+2log|x+2/+C

=log(x+2) - log|x+1[+C

=log— {A +2} -+ C
(x+1)
Question 2:
1
-0
1 A B

Lot G3)(x-3) (x+3) (x-3)
1=A(x-3)+B(x+3)
Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain

.4!:-~l andB:]—
4] 6
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Where You Get Complete Knowledge
) 1 N o
T x+3)(x—-3) 6(x+3) 6(x-—-3)

1 o —1 1 .
== J-{.r" q}u".\ = I{ﬁ(,\' -l—3}+6{_1:—3) ]c!:l

1 1
= — log|x+3|4+—logix—3|+C
5 log ! 5 o8 |

- gl Z T3+ <
Question 3:
3x-1
(-1 (x-2)(x-3)
3x-1 A B C

Lot G DGE-2)(3-3) (x-1) (x-2) (x-3)

3x—1= A(x—2)(x=3)+ B(x—1)(x=3)+ C(x~1)(x-2) (1)
Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5andC=4

_ 3x-1 o 5 4
C(x=1)( x—Z}{x—:‘-]_{x—l C(x- 2 (x-3)

| 5 4
:}f x=1)( I:r 3} H{x-l]_{x-zf{x-ﬂ}ux

=log|x—1~5log|x—2 +4log|x—3|+C

Question 4:

X

{x—-i}{x 2][1: ?-)

¥ A B C

Lot G-0G-29(-3) (x-1) (+-2) (x-3)
x=A(x-2)(x-3)+B(x-1)(x-3)+C(x-1)(x-2) (1)
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Substituting x = 1, 2, and 3 respectively in equation (1), we

-
2

) .4:l$ B==2 and C=—
obtain 2 2

. + W S + -

= (x-2)(x-3) 2(x-1) (x-2) 2(x-3)

= E - e ® + 2 1’f
) !(-r---l}{x—z}(x---?i}dx j{?'i-*-') -9 263

:%I{:g x—li—llogix—2!+%log|x—3 +C
Question 5:

2x

¥ +3x42

2x _ A N B
Let © +3x+2 {x+1) {.!:-4—2}

2x=A(x+2)+B(x+1) (1)
Substituting x =—1 and —2 in equation (1), we obtain

A=-2and B=4

w2 4
Cx1)(x+2) (x+1) (x+2)

2x 4 2
- I(_m)[“z}d‘x - I{(Hz} ‘{m)}“"

=4log|x +2|-2logjx+1|+C

Question 6:

I—x

x(1- 2x)

It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 — x*) by x(1 — 2x), we obtain
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Logic How to Make factor

(1- le

x(1-2x) divide and multiply by 2

2(1- x> ) now open the bracket 2-— 2x°
2x (1-2x) 2x(1-2x)

Now add and minus the variable X

2-2x% + x - X S (x-2x*) + (2 - x)
2x(1-2x) 2x(1-2x)

Now divide separately

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

To Be Continued Further

>

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




Let
=(2-x)=A(1-2x)+ Bx (1)

1
Substituting x =0 and 2 in equation (1), we obtain

A=2and B=3

o 2-x :E+ 3
”x[l-—lr} x 1-2x

Substituting in equation (1), we obtain

x(l—Zx:l 2 2lx [I—Ex}

- j-x{ll_*:ix}dxz [{%JF%GJr | fzx]}d'

= %-{- log| x|+ 2{:12} log|1 - 2x|+C
X 3
=5+mmq—zmmhqﬂ+c
Question 7:
T —
(,1‘2 +i)[x—l]
X _ Ax+ 8B L

Lot )G (F+1) ()

x=(Ax+B)(x=1)+C(x*+1)

x= A —Ax+ Bx-B+Cx* +C
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Equating the coefficients of x%, x, and constant term, we obtain

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

On solving these equations, we obtain

From equation (1), we obtain

( I 1] 1
_._I+_
L2 2 2

[x‘? +1){x-l] R +{x—1}

X lp x I 1 1 p 1
- I(f+|](x--1}=_zj‘;.;3+|"fx+2 J‘x3+1dr+2 el

=—i I 121 .six+llan"x+1ingx—l|+{f
d4-x"+1 2 2

Consider j' -.;3‘3‘7_' . let (x-’ + 1) — = 2xdx=di
x4+

N B

X 1 5 04 3 ] i
ol = logx +l+—tan ' x+—loglx-1|+C
J‘(x‘}'-ﬂ){x—l} 4 & ] % 2 '-Ef'| l

. log|x~-1|- : log|x* +1 + L g avc
2 4 v
Question 8:

X

[x—l}z{x+2}

x A B C

Lot - (+2) (=) (r1) (+42)
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6 Where You Get Complete Knowledge
x=A(x-1)(x+2)+B(x+2)+C(x-1)’

Substituting x = 1, we obtain

s
3

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

A+C=0

—2A+2B+C=00n
solving, we obtain

) 3

A== and C=—
LY} Y]

¥ . | 3

.-'{.1'-1}:[.14.2] " 9(x- ”T."-l:.ra-”: 9(x+2)
2

: . — I I'J-I l Ly = I i
:'f[.;-lj’{“:]‘h L]j-“_”d Jj{_[-a}’i 9'[[.!'-'--" "

2 -1 2 o
: ‘jlﬂ-g-.ru] +3..‘_1J-uh1§_.t+_¢l
2 x=1 1
=Zlogl— 1 _4(
9 Tlx+2 Hx=1)
Question 9:
3x+5
I i W
3x+5 3x+5

5

P —x+l (x=1) (x+1)

3x45 A B g
+ +

Let (x=1) (x+1) (x=1) (x-1)" (x+1)
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3x+5=A(x-1)(x+1)+B(x+1)+C(x-1)
3x+5=A(x" =1)+ B(x+1)+C (" +1-2x)

EDUCATION CENTRE

Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x> and x, we obtain

A+C=0
B-2C=3

On solving, we obtain

I |
A==—— and =
7 b |

Where You Get Complete Knowledge

) Ix+5§ _ ~| . 4 ) |
C(x=1) (x+1) 2x=1) (x-1) 2(w+1)

Ix+5 Al R | et
e i e

I [~
=-2Ing.~:-l h4|.r-

Jpaltl 4
i O (x-1)

Question 10:

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

2x=-3 2x=-3

(¥ —1)(2x+3)  (x+1)(x=1)(2x+3)

2x=73 A B

(':'1

Lot (#D(x=0(x+3) " (1) (x=1) " (2x43)
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6 Where You Get Complete Knowledge

= (2x=3)=A(x-1)(2x+3)+ B(x+1)(2x+3)+ C (x +1)(x~1)
=>[2.\‘—3)=,-l(lr"+x—3)+b‘[2x:+5.t+3)+('(,t:—I)
=(2x-3)=(24+2B+C)x" +(A+5B)x+(-34+3B-C)

Equating the coefficients of x> and x, we obtain

5 24
B== ’,.-r= yand ==
[ {1 2
I¥-3 u I 4

{trEHr—I]I: 'n-'i} 2{x+1) 10({x-1) S5(2x+3)
| Lpl 24 I
j{t }:it T J'I j:tt " -F{l.r | H.L.Er

fog ' x+1 II-.lu ix—1|- 24 log |2+ 3
. T §x2 o1

L

I.l

Ty—3
J-{r —1]{"‘1 1]

L

-
lu]_: x4 = IIJ loglx=1 - Iq- logl2x+3 4+ C

Bl | BA I

Question 11:

5x
(x+ I}[.:vc2 —4]

Sx 5x

{x+]](xt —4] B (x+l}(x+ 2)(:::—2}

S5x __ 4 N B N c
Let [J{+1}{x+2}(x-—2} (x+I) [J{+2} (X—E)

Sx=A(x+2)(x=2)+ B(x+1)(x=2)+C(x+1)(x+2) (1)

Substituting x =—1, =2, and 2 respectively in equation (1), we obtain

.423.. B=—E,Hndf:=§
3 2 6
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5 5 5

Sx B B
G (x+2)(x-2) 3(x+1) 2(x+2) 6(x-2)

Sx S5¢ |1 5 1 5 I
=h I(.r+ I}[_xz _4)::1\'-- 3 j{.\'+ l-}c.{t— > I—{x+2--)dr+ . I{-_\'—I]{h

5 5 5
="loglx+1-"log x+2/+logx-2/+C
3log| 5 log | < log|x—2
Question 12:
4 x+l
x* =]

It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x* + x + 1) by x> — 1, we obtain

A DT 2x+1
i =x+ i |
x =1 x =1
2x+1 A B

Lot ©-1 (1) (x-1)
2x+1=A(x-1)+B(x+1) (1)

Substituting x = 1 and —1 in equation (1), we obtain

.-I=l ;wm.h!:':'Ir
g 3

P ax+l i i
- - a -— + -
_'-![.'r-i-i] El.r—lﬂ

x =]

" | | 3 |
=~Il X4 ‘ﬂ,=j_.,|.m-+5fmh+5_[mf&

5

A =

x: 1 3 :
nosiz bog x+1)+ Elugf.'n.'— I +C

Question 13:

www.Kulbhushan.freevar .com
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6 Where You Get Complete Knowledge

N -
(1=x)(1+x7)

]

_ A +Rx+C
|+x2) [!—x} (1+x3]
)+(Bx+C)(1-x)
2=A+Ax* +Bx—Bx' +C-Cx

Let

(1)

EtAU+x

b

Equating the coefficient 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=1,andC=1

. g i +:lh;-!-l
“{I—x}(!+x3)_‘|—x 1+ x?
Z | x l
:}'I‘{1—Jr][l+)r1)m:_jl—xﬁbr-k-|-|+.1r2”m.'+-I‘l+x3dr
=_}iﬂa+ijzxih+j |
x-=1 2914 x 1+x°

1 5
L —]og!x—l!+-;icrgé!+x2|+tan 'x+C

Question 14:

Ix-1
{x+2f

-1 4 B

Gy (6+2) w2y
= 3x -1 =ﬂ{x+2}+3
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Equating the coefficient of x and constant term, we obtain

A=3
2A+B=-1=>B=-7
U313 7
C(x+2) (x42) (x+2)
X
i = A
J-(x+2] J-(:4:+2 '[{x+2}1
=3iug!x+2|—?[{ "12}]+c
X+
7
=3Iug!x+2|+{ +2}+C
X

Question 15:

1

xt—1

S | = = =
[.r'—EI {.T"—IHT:-I-I.: [r-—l}l:.'r—l}[l+.t"]

| A H Cx+ D
Let e + e =
(x+0)(x=1)(1+x7) (x+1) (x=1} (&' +1)
L= A{x=1)( " +1)+ B{x+1)[x" £ 1)+(Cx+ D)= 1)
|=d|x +x= r:—I}l-.ﬂ{u'4-1.'1-1"'---]}-!"1.' D =Cx=D

I={A+B+C)x +(=Ad+B+D)x" +{ A+ B=C)x+(~-A+ 8- D)

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

A+B+C=0
-A+B+ D=0
A+B-C=10
-A+B-D=1

On solving these equations, we obtain
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‘-!=_']'\B='I'1C=[]. BﬂdDZ—l
4 4 2

N U T S
"J.‘*—I_-#{.tﬂ} 4(x-1) 2(_1':11)

=5 d\'-——lob|r—I‘+—!qg[t—l|——tan x+C
|y =
=l|ng§x I—llan'\'HL'
4 “ix+1| 2

Question 16:

1

i[)Hint: multiply numerator and denominator by x" ' and put x" = t]

"

x{,r” +1

Multiplying numerator and denominator by x" ', we obtain

| . X = "l
x(x"+1) 2 x(x®+1) 22" +1)

letx"=1r = x»"'de=dt

| X" | |
fx = i = o
j'l."'l.'l.+|.' I.T"l:.\"-'-” ”j”:r"'l} :
H{r+1) T (1+1)
L= A(1+¢)+ M (1)

Substituting t = 0, —1 in equation (1), we obtain

A=land B=-1
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|
:\‘Ix‘(r +1] ;I[;__(HI}

=—11 ~loglt+1 C
n[ugm ngtf+|]+

=~ I;[Iug|.1‘"| - |ug|.r" + [|] +C

"

+C

] X
=—log|—
n x"+1

Question 17:

COS X
(1-sinx)(2-sinx) [Hint: Put sin x = t]

CO8 X
(I-simx){2-sinx)

Lt sine =1 = codxdy =

_ Cos X - ar
& Iﬂ s T e -[{I 1) 2-1)

i | R e 18
=21 (1= (2-4)
1= A(2-1)+ B(1-1) (N

Substituting t = 2 and then t = 1 in equation (1), we obtain
A=1land B=-1

1 1 1

-0E-0 (-9 29

Created By Kulbhshan www.Kulbhushan.freevar .com



&> EDUCATION CENTRE
e Where You Get Complete Knowledge

COs X = L— !
= I[I—sin,r]{.‘i—sin.r}dt- ‘[{l—f (2_”]]-”

= ~log|l 1|+ log[2 -]+ C
| 21t L C
B ]
=g 2—s.|n_r +C
I-sinx
Question 18:
(x"+1)(x7 +2)
{1‘1+3)(x’+4]
[ +1)(«* +2) (45" +10)

[.:"+."5".Hl.r'l+-l.j - {.'::-'.-SHJ: +~I:|

o dx° +10 = Ax+8 C(x+0
[« +3)(x" +4) (¥ +3) (¥ +4)

4x* +10=(dx+ B)| ¥' +4)+{Cr+ D)[ " +3)

L

A’ +10= Ax" 44 4x+ B’ +4B4+0x" +3Cx+ Dx* 43D
4" +10=(A+C)x" +(B+D)x” +(44+3C ) x +(48+3D)

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

A+C=0

B+D=4

4A+3C=0

4B+3D=10

On solving these equations, we obtain

A=0,B=-2,C=0,andD=6
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) 4x° +10 -2 6

' (x +?](t +4) {1 +1} - 3 +4)

(x’+;}(xf+2)__]ﬂ[ 2 6 ]

(x*+3)(x* +4) B (x*+3) (x*+4)
(x° +I)(1 +2 l .2
I(x +'i)(v: +4)dr I I ('I;' +'i] (x +-I)

2 6
y ]

" 2[ "}] [llan Jf:]+'C
=x+ -23- ';F_-—?lan'g+f'
Question 19:
2x
(¥ +1)(x" +3)
Letxzflt:b(d)(:dt
YR ,z.qx p
. x m— —jl
- '[[x2 +1)(x? +3]dx" -{{H 1)(¢+3) ik
l A B
D e3) 4D 143)
l=A(r+3)+B(t+1) (1)

Substituting t = —3 and t = —1 in equation (1), we obtain

J-¢!=l HHdB=“l
2 2
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, I B

C(r+1)(2+3) 2(e+1) 2(1+3)

2x | |
- I(Im}(.rua)"“:jl:mu‘zwa}k”

——ln;[r+1|+£

+C

Question 20:

1

x(xt=1)

x(x*=1)

Multiplying numerator and denominator by x°, we obtain

1 i

.1‘(1:4—1):.1‘4(.1'4—])
LetX —lt:>4x
T JXH 8 u%

;j( jr_l

I 4 B
T PR P 7
1= A(t-1)+Bt (1)

Substituting t =0 and 1 in (1), we obtain
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A=—-land B=1

1 -1 1

te+1) o -1

jr(l f-1) -—I—+:[Lu'r

=i[—]ng|r|+log.f—l|]+
1

4_

=—||:'.1§
4 . X

Question 21:
1
[L’ - I] ) x
[Hint: Put ¢” = t]

Letg'=t=e¢" dx=dt

. L= [ d o g

Let =
t{r-1) BT

1= A(1-1)+ Bt (1)
Substituting t = 1 and t = 0 in equation (1), we obtain
A=-land B=1

CHe-1) o t-1
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dr = log +C

71-1
|

I
:jr[r—»l]

e -1

+C

= log

e’

Question 22:

D. log|(x=1)(x=2)|+C

X __ 4 . B
x=1)(x-2) (x-=1) (x-2)

x=,4{x—2]+ Bl:x—l}

Let
(

Substituting x = 1 and 2 in (1), we obtain
A=-land B=2

) X __ 1 » 2
Cx=1)(x=2)  (x-1) (x-2)
1

X o =l 4 2 3
:”I(x-n{x—zf" j{{x—l) (x—i}_}d

=~ log|x 1|+ 2log|x - 2[+C

(x-2)

x=1

=log +iC
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Hence, the correct answer is B.

Question 23:

dx
s

equals
,r"+l] ¥

1 5 ,
N ]ng|x|-—-§hng(x‘ -l-l]*’r-(;
1 ;
B ]ng|x|+5|0g(x‘ +I}+C

c - lt:-g|x! + % Iog(x: + 1:]+ =

]E |ng§x| + I«':rg_{,r3 + l] +C

1 4 Bx+C

Dot o T T
: .1.'(12+I} x+ % +1

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

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
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| | -X

_r(_\'l +I} x x4+

| e Il_ x :
:}"-'{r"+l]{h_'[[.r .t3+1}{h

X

| . :
= log .1:|— - lug!:-." +11+C

-

Hence, the correct answer is A.

Exercise -7.6

Question 1:
X sin X

Let]= I.rsin,rdx

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

I =x [sinx dv - J{[%x} Jsinx cﬁf}dx
= x(~cosx) [I-(~cosx)d

=—xcosx+sinxy+C

Question 2:

xsin3x

Let= !‘.tsin Jxdx

Taking x as first function and sin 3x as second function and integrating by parts,
we obtain
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I= .rJ.siu 3x dv - H[:: :r] J.sirﬂ.t :irlf
X
—cos3x —cos3x
,r( 3 )— II [ 3 J dx

-xcos3x 1 .
= T4 Icns 3x dx
3 3

—xcos 3. . .
= M+lﬁln3.‘r+l
3 9

Question 3:
x! EI
Let I= Ix e dx

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

I=¥ Ie’ e — I{[i xlj Je"cir} dx
=x'e" - Iz_r-e"cir

=x'e" =2 |x-e"dvx

Again integrating by parts, we obtain

-peaf - [{( L) jﬁ-zdx}dx]

= x'e* -2 :xe*' - Je”a’:c}

= xfe" =2 xo' - e“]
— e =2+ 28+ C

=" (¥ -2x+2)+C
Question 4:

x logx

Let I= I.x log xelx
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Taking log x as first function and x as second function and integrating by parts, we obtain

I= :ong'x dy — [{(f—;iogx] jx :::‘.r}fix

¥ I »°
=logx-—-— X
g 2 I ¥ 2

Bl ol Sk
2 2
_x logx x° e
2
Question 5:
x log 2x

Let = I,x log 2.xdx

Taking log 2x as first function and x as second function and integrating by parts,
we obtain

I= i:}gl'c!‘:r dx — J{(%Elﬂgx] Ix r:ir}dx
%

T

2

x ¥
=log 2x- 5 —}-2 . _}-ah,

x
¥ log2x px
= > - jE dx

_xloglx x
2 4

Question 6:
x* log x

Let I= Ix“ log x dx

Taking log x as first function and x* as second function and integrating by parts,
we obtain
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I =logx Jx" dx — H(% Iugx] I.r"-:.‘x}ciw
dx ;
J I— —zh‘

- x' log x I.\' e

EDUCATION CENTRE
Where You Get Complete Knowledge

=logx

3 3
logx x
_ |lg'l_‘l_+(,
3 9
Question 7:
xsin'x

- . "
Let!—_[xsm X dx

Taking Sin-
obtain

I=sin"x [x —j{[f;sin 'x] fi cﬁ(}dx

dx
o

=sin”' J{ J—
2

1

kil 1
fl=nf 2
F 4
x sinT x -
= +--J' dx
2 25 1=5*
_f:-‘.in":i

1| 1= 1
2 +2I[Ji—x2-Jl~xg}dr

*sinx 1 = 1
=t +§I{1fl—,t oo }dx
x sin- x

{IJI——dr—IJ]iT:ﬁ}

F i |
xsmx 1[x | N i >
=————+—{—-a.n"]—.a:2 +sin ' x—sin ‘x}+£

2 212
_—-‘:—5119 x BN e P N R
2 4 4 2

= —I—(Exg - I)sin" rrEfi-2 +C
4 4
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Question 8:

xtan ' x

—_ I o
Let I= I.xtan x d
Taking tan ¥ as first function and x as second function and integrating by parts, we

obtain
=50 ci —
f = tan :.u:f.:rdx— }-{( e tan _x] Ix a:.l!.ﬁ:}cix'
fae
. o | a®
=1 ! — Pt
e x[z] e
= —1 =
& tan e I a
- = = L e
. - tan oo ] 2T 41 - 1 .
o) 2 L+ == 1+ x=
_IE'EE.I'I_II_L e 1 :
= = 1+ ==
= —1
g X AEED I—L{x—tan ]x}+{_‘
= =
= _tan_’x&;+—tan Yo i
Question 9:
xcos ' x

Let I= Ix-:-:as xely
Taking cos™' x as first function and x as second function and integrating by parts,

we obtain

www.Kulbhushan.freevar .com
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I =cos! rI xed : jjtti\‘}
_\r‘
= — - ¢ b
COSs J' J] — > cdx
2 ecos ' x 1 —x< =1
= = _— 17,—1 — fx

x*cos 'x 1
=—2 -*-E-I{m—b-[—-—-—-—,—l_x: ]}clt

x*cos'x 1 1 .
X W X DGt oonY
2 2 2
where, J’,=_f 1 — x*dx
= I, = x+/1 I(ft\ﬂ—_\. j.\:dr
- —2x
= I, = 21— x* —-j'—————u._rd_t
21— x*
T e B N
= 7, = x/1— %7 —j il B
e ~ —dfx
I, =xV1—x° -4 [V1—2" ac+ [
S - {j‘ D R e

=1, = xJ1—x" —}i, +cos " x}

= 21, = l—x" —cos ' x

|4

S dy = 1—x* -Lx:us x
2

2

Su’hﬂlitming in (1).we obtain

I = oo ——( V1 —x* ——LL‘J:':- x]—;
(2.1«- -1)
A oo tx—E1—2 +C
-4 <4
Question 10:

(sin 2 .11:}2

Let £ J‘[sin"xfd dx
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' | il
Taking {sm "t) as first function and 1 as second function and integrating by parts, we
obtain

1= (sin" x) [1dr— j‘{i—_(sm x) j‘ym}m

~x(sinx)' + sin'x 1_2; - f{&“”_ix] f%”}’d"w

spnsd e A — P |
:_r(sm .1'} +|ginT x-201=-x" = J.__

i i—_rzdxl
=¥ _l

= x[sin" .r); 2 T=xt sin " a= Ildx
=x[sin" Jc}2 + 21— sin 't x—2x+C

Question 11:

xcos x
I = e
Let I V1=
1 =2x e
J=— <08 xdy
2 "‘1."1—:{:'

( =Lk ]
Taking cos™' x as first function and | +/1-x* J as second function and integrating by

parts, we obtain
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— —’.‘l.‘ d 1 =2x :
= [ms I I{{ = cos .r] IJI - ch}uﬂx]

;’ cos r-ﬂ—j\f_--ﬂdr]

o, FE\H -x*cos' x+ _[2:1\‘}

-Ir. ——= -
= 2J1-=x% cos l.t+2.1’1+(

= —I:\I'I - x" cos ’_1'+_\':|+C

Question 12:

I3

2
X52C X

Let I= I.x sec” xdy

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

I =x [sec’ xav— [{{%;} [sec” xa&}a’x

=xtanx— Jl-tanm’x

= xtan x +log|cos x|+ C

Question 13:
tan ' x

| I
ot .’—II tan ' xdx

Taking tan” X g first function and 1 as second function and integrating by parts, we
obtain
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- e & _ _
S =tan ' x _rlui'-c J{( == tan ' x J J-‘] - edx }\u'i\

1
=tan" ' x-x J- — = x afx
1+ x

- 1 2x
= xtan ' x — ! — il
2 b == x
- 1 " .
rtan ' x— S log 1+ a7 | - O
- 1 "
= = ' e e o -
© Lan x zlnp{|+_g )_,_(

Question 14:

2

x{lﬂgr}

b
F )

I= II[IGg::] dx

Taking (logx) as first function and 1 as second function and integrating by parts, we

obtain

I=(logx) [xdv- J.H[;—ilngx]z} Jx afx}ir

X 2 1 x
= ?{lngx} —[Izlngx-;-?dr}

2
=2 (logx) - xlog xdv
5 g

Again integrating by parts, we obtain

a

T %—{logx}g —[mg ¥ [xdx— H[%logﬂ J‘.tdx}dx}

ey 5,
=%[I0g.r] —{%—logx— I%Tah‘]
L ) o
E[ og x) 5 og.v:+—jx v

2 2z 1

X el il X
=—(logx) —logx+—+C
2( E ) 2 g 4

Question 15:

(x“ +I}Iogx
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Let ! J-{T: 1) log x dy I.r? log x dx + jlug Tt

Letl=1,+1,... (1)

Where. I = jx“ log xdlx and I, = jlogxrit

Ioa Jx"‘ log xex
Taking log x as first function and x* as second function and integrating by parts, we obtain

[, =logx- J.r"n!r - I“ %hﬁy_.r I| I\' “dx :- dx

¥ | x
= |og x - 1 - IT-- i-u‘ft

a 11 log x = : 1 I.t:r.br]

= I‘ log x - 1 & il 2)
5 b

[, = I]ug.l. il
Taking log x as first function and 1 as second function and integrating by parts, we obtain

1= Iﬁnglrcfx—‘l-{[ilﬂng _l-lvcix}

=logx-x- _[I - xlx
:
=xlogx— j-lcir

=xlogx—x+C, «(3)

Using equations (2) and (3) in (1), we obtain
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3 b

x x

I =—Ilogx——+C,+xlogx-x+C,
3 9 2
3 y

=" log x - ; +xlogx-x+(C,+C,)

3 3
={"ﬁ +.r]log.r~-r-—x+['
9

3

Question 16:

e"(sinx+cosx)

Let 1= J'e'T (sin x +cos x ) dx

Let/ (x)=sinx
S'(x)=cosx

f.-' = Ie”{f{x}+f‘(x]}dx

It is known that, J’Er (@) (x)jdv=€1 (x)+C

sAd=e"sinx+C

Question 17:
(1+x)

=JgeeF {_{luf}‘“
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Let = =1
Flri=— ! fTﬂ:T—:
= [ ~dv = [ )+ f(x)} dx

1+r

It is known that, Ier {f(x)+ 1 (x)fds =€ f(x)+C

i) L
[l+x:| I+ x

Question 18:
[ 1+sin xJ
t.l
l+cosx

of 1+sinx
e i ———
1+cosx
. 3 X - X 1 X
siN° — 4+ Ccos + 2sin cos
* 2 2 2 p

5 X
2cos”

)

.. X
s1n + COS
v .

= g

b |

-

x = X
e (SII'I + COS

I =

X
2cos”

ka2

1
- 2 2
2 X
= Cos
2
I 2
= lan +l
2
1 - x
= —* I+tEu1
2 2
1 . X X
=—g I+lan —+2tan —
2 2 o
1 _ru 2 X X
=—¢g"| sec” —+21an—
2 2 2
e (1+sinx)dx 1 2 X X
( et e*| —sec® = +tan = (1)
(1+cosx) 2 2 2
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D : = f{x) Hix)= 1 = ¥

~

Ie" {j'{x]+.f"{x]} dy = e*f[x] +C

It is known that,

From equation (1), we obtain

14 sin;
dex=ca'* tan£+(?
(1+cosx) 2

Question 19:

T(l 1)
e e
Alsdl, ieifef _l_%}m
It is known that J’E{f{fhf{"*”dx =e" f(x)+C
X =?[,l:l f {.1}:-1‘-._‘.
.'.f:f’—-f{?
x
Question 20:
{.3'['—3}(,"
{x—l}-’
ferd* 3 By o x-1-2| ;.
(x-1) (x-1)’
. I 2 e
bt Sl (1)

Crea}efgl F_.y Kdlbbshanl,.--{ )= o www.Kulbhushan.freevar .com
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Itis known that, J¢ 1/ )+ (x)}de=e'/ (x)+C

(23] }dxz—e sS4

(x=1y ) (x-1)

Question 21:

e sinx

Let! = Ie‘rsinxa!r (1)

Integrating by parts, we obtain

L= siux[eg’dr - j{[ i sin x] J'E"J"Gf‘(}dl'

) e
= | =sinx-

=1l =

Iz ix

P
—jcosx~ ey

esinx |
2

_Ej " cos x dx

Again integrating by parts, we obtain

2. r y
grande” ol ! mjs_rje“dx E _H'[ i, cosagj J-é'hdx]rdx
2 21 |\ dlx )
¥ ginx 1 e* e
e S - oS x — {—sinx dx
2 2 2 I( ] 2
31‘I - o _._.1.1' =
A sinx  1]e msx+l J'e?“'sinxrir
2 2 2 2 _
:3;;:*?” sinx ¢ cusx_l‘,
2 4 4
1 e .sinx e cosx
=l+—-T= —
4 2 4
5 esinxy e cosx
== =
4 2 4
T o= o
:“,:il e"sinx e cosx L
5 2 4
) [2sinx—cosx]+C
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Question 22:

Letr—tanﬂ = dv=sec’ 8 dO
sin | 1

B ( 2 ] :
2. 8in ~ |=sin
T+x*

=
— |
InteL%{'tﬁJ,gl lr;'}z_ﬁpe]f{§f$gb:f5fﬁ gde _

2{9- sec” Bd6 — {[%9) [secf Edﬁ'}dﬂ}

..( 2tand

T E—?]_gm (sin 20)

=260

2 jri' sec’0d0

2[ 0-tan - [tan de?]

Il
1~

[9 tan 6 + log|cos H!] +C

1
2 xtan"'x+lag +C
i W1+ W

:2xtz1|'1'Lx+21@2{,(14—3{3}I2 C
[—% g1+ E}HZ

=2xtan” x - lub(] +X )

=2xtan"' x+

Question 23:
Ix:e"';dx
equals
(A) %e*ﬂrc (B) %g*’+c
L5 |
{C} EE‘-’ +C {D] EE +C
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o X =1, 3% dx = ot

— :% j{i’"df

= —{_’Vk + C
3

Hence, the correct answer is A.

Question 24:

“‘e" sec.x (] +tanx)dx
equals

(B)
(D)

el cosx+C et secx+C

(4)
(€)

' sinx+C e tanx+C

J‘e" secx(]+tan x)dx

Let 1= Ie‘* sec x (1 + tan x ) di = j'e* (sec x +secxtan x ) dx

Also, ot E€F f(x) _ secxtan x=1"(x}

It is known that. [e{F(x)+ 1 (x)}de=e"f(x)+C
SI=e"secx+C

Hence, the correct answer is B.

Exercise -7.7

Question 1:

4-x°
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Let /= Iv‘4~x:air = j,ﬂ(!): ~(x) dx
It is known that, jv‘a -x :!r-; ey isin"£+€
.4 .... i
—y4-x +%sin '%-I-C

x
s A=
2
Y

- . p
—y4-x" +2sin :+{.

Question 2:
JI-ax

Let £ = [VI-4x'dv = [{(1)
letdxmf = Qdx =t

:=%J’J{l}" (Ve

—(2x) dx

5 S e —
It 15 known that, Iu'u' -x dy = =Na =X 43T = +C
- 4 ir

é : -..'I—l’+%5in 'rJ+l'."

:Lq'll—:: +%sin i+ C

== 1=

I

Fat |

=—-1...‘l—4 i '1II1|"'I'+[.
4 "
x "
-—-.-rl—-h" +—sin" 2x+C
2 4
Question 3:

Jxri+4x+6
Let [ = jn."x2+4x+ﬁ d

= J'Jf +dx+442 dx
= ‘N'(Jc2 +4x+4)+2 dr

= J’J(H 2)° +[~E]‘1 dx
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- b _‘. + a-! 3 b
It is known that, ju'x' +atdy= SVx ra®+ - log x+xl+d® ‘ +C
2 ¥ |

{x+_}~f'r +4x+6 + Iug‘{r+"’:|+\|'w +—1T+ﬁ|+c‘
(x-

= u'rr +4x+6+log|(x+2)+Vx' +4x+6 +C

T

B ]

Question 4:

Vxt+dx+1
Let] = J‘J.r-‘+4:r+|¢zx

= J-J(r: +4.‘c+4)—3¢£‘r
= [Jx+2)' ~(<B) a

It is known that, Iu'f ~a‘dx= —; Jx'-a’ —% log x+vx*-a’ +C

1= (- Jhog (w2 + N o] C
Question 5:
Let/ = [\1-4x—2 dx

- J.Jl—(xz +4x+4-4)de

= j\f1+4—{x+2 *
j‘j —(x+2) ? dx
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It is known that, I-Ju -x'de==+a’'-x* +—sm £+'L

x
2 2 a

1D S (22

Question 6:

VX' +4x-5
Let] = IJ.r1+4_r—5¢r

= I\f(.r:j +4x+ 4]—9c£r

= j,/{“zf-(s]’ dx
It is known that, I#xz—a’drzgu‘f—az —%Iug x+yx'=-a*|+C

7S o (“?)JT-_IGE(H;};, Val +4x-5]+C
Question 7:

Vis3r-%

I.ﬂ!:jmsm

[
= L}I—(.r: —3.':+E—E):ir
4 4
| 4
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- > 5 x 3 Y a3 - x
It is known that, jw- —x'dx':;va' = X" +=-sin '=4+C

e

3 3
= x—
9 - 13 .47 2
A = \J1+3x-2* + sin = [+C
> R e J3
2
Ex-JJ——: 13 . .{2.1:-3}
= l+3x—x" +—sin +C
4 } 8 Ji3
Question 8:

Jxt+3x
Let] = ij +3xdx

= IJ.r3+3.r+2-Entr
4 4

g SRR

It is known that, I X’ —a’d’:=§d:"—a’ —%Iug x+Vx'=a’|+C

43) o § -
X+— z
2 T= \ 2/ x +3x-—%lug [:r+%]+ x +3x[+C

2
{21"‘3) > 9 3 3 i ;
= u‘.r‘+3.1:-§lng X4 +\l'.\"+3_t|+C
Question 9:
z
[l
9
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Let /= J'.|||l + ;‘ dx = ! Iu9+.\'1 dx = ; jJ{"},ﬂ- .1'-3- dx
3 .

+C

. 3 X a —
It is known that, Iw'x‘ +adx = 3 v":. ba 4 -)—lug !.‘r FNXT+a

f—;[; x +9+—Iog‘1+\h + H
= gy’_\‘: +9 + ‘;Iog|x+ V' +*}il+(.‘
Question 10:

IJH—T- dx .

is equal to

A % 14 x° +%[ﬂg‘x+y"l+x3 +C
. -i-(nf)hc

2 e
C EI(]‘PI’]"TC

+C

-IE:- 1+ x° +--I~I2 Ing|x+ W1+ x°

D. 2

It is known that, Iw‘al +xdy = %1}'&’2 +35 % log ‘J;+ Vit +at ‘ +C

+C

IJ'-I-IZ.L’H:%\.”-I-IE +%Iﬂgx+ul+x2

Hence, the correct answer is A.

Question 11:

Iﬂx —8x+Tdx .

is equal to
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l x=4)Wx' =8x+7 +%%0oglx-4+Jx' -8x+7|+C
= )

A.

5 %(x+4]u"x3—-3x+? +91:}g‘x+4+#xinﬂx+ﬁ"+ﬂf
c %(J{—-’-I}xu'_rz—3x+?—3ﬁloglx—4+u'xz—3x+?‘+C
b %{x-:i)u'x"-Sx-&'?-%iog:c-4+x|"x3-ﬂx+?i+(2

Let ] = jJ,r‘ ~8x+7dx
= IJ{.‘L’: —-8x+ lﬁ)—‘?dx

= [J(x-4)" -(3) &
It is known that, I ¥ -atdy= f;—u‘x: -a’ - % log x+vx'-a® | +C

o O

T ocom ¥
5 vy —8x+7 jlng

(x—4)+ Jf-s_\-+7‘+c

Hence, the correct answer is D.

Exercis.

Question 1:

_dex

It is known that,

.I-r»_f'{_r}aix ={h-a)lim l[f‘{a}+_f-{a+ h}+___+_f'(a+ (n—[}h)], where i = b-a
a n—= =
Here,a=a, b=hand f (x)=x
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r.ntr= (b-a)lim l[a +(a+h). (a+2h). a+(n- l}h}
E 0w g

=(||'?—.~:I}liml (a+a+a+. .+a)+(h+ 2h+3h+ _,+[n—l]h)-‘
mve pp | -

" lmcs

:(h-a]uml:nwﬁ('+3*3+---*‘”‘””

R

(b-ayimt an{ D
: n(n—l)h]

=|{.">—a:|liml na +
LRl 2

-

N n_ +(n—l}h
_(h_a].I,IT; a —]

L 2
P _tn_-lﬂbr_ﬂ

=t

= (b _a],l.IT-ﬂ+ (n—l}h}
= (b-a)lim

1\
[1— (b-a)
—(b-a)lim| a+ L

Question 2:

[(x+1)d

Let7 = [ (x+1)ds
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It is known that,

f”ﬂ‘h=“"“3£"E'3,ifﬂﬂl+f'iﬂ+-‘r] f[u+{n—|}h]].“-hmh="’;?
Here, a=0, b=5 and [ (x)=(x+1)
%l O

" n

=N

o (5o 1)ar :{5-n]yﬁ:&[_r{n}+_r[;—: ] bt f[[n- |]|E]|

zﬁum'£|‘f5*]]‘ J]"ﬂﬂ—l]LJ
7 i I
3

[ 5 571
=5Hm!E!vI-L_qr[§+I~-+} u.Jn-IP]
".l'

N ] n fmisn " n T

Question 3:

EIEJx

It is known that,
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j f(x)dx=(b-a)lim— [f(a}+ fla+h)+ f(a+2h)..f {a+[n l)h}] where I = pd
f—_— n
Here,a=2 b=3, and f (‘r)-,r

3-2 1
D h=——=—
n n

o fy = (3- 2)1-_511l[r{2}+,r-[z+i)+_r[z+§],,._r[z+(n-1)i}]
=*.i11:f,-"(z)-‘+[z+F',.]Z(z,,,i]l__[zJ.";‘)]:]

N ) T = e "H
st (O (5 o 2t

v 3 | n 4
= lim 4n+n:--{1 +2° ""3'"*{"“”}+H{|+2+"'+{"“I}}:|

—lim = F4n+i {”(”_”(2”‘”}&{E(E}H
> g n 6 n 2

[ A2 e

=lim—| 4n+

Question 4:

_r[xz —Jc)dx
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Let/= r(x: —.l‘)a*.t

= r,\'! dx — f.r:tt

Let/=1,~ I, where I, = [ x’dx and 1, = [ xax (1)

It 1s known that,

J'.fl:x Jebe = (b - d'}lflm [ (a)+ fla+h)+ fla+{n- I}.ﬁ-]] M‘H.'reﬁ=ﬁi-ﬁ

Forl = I. xd,

a=Lb=4, andf(x)=x
4-1 E

" )

Sh=

=[ rde=(4~ 1)lim- [ (1)+ £ (1 h)+ .+ f(1+(n=1)h) ]

=]!1.1:I'Il:;-]:l -[I+:J: +(I+1-i]l + [H[";“l) ]

2 | :
1:+(£} +Z.Ei+..+|l:+ l"_”j] 1__1-{"—|}-3H
n n| " n

=3F"“£ (| ¥ +|] [ ]rl +2 4+ +(n- l:|1+1 {I+1+ +[u—|l}]

=3hm - '+

l'r|'IIIl|'l-

J
5 | 2

1 [ I][ |:| fm-e."
= 3] el PSR | B, TR
;T:' ;’_”+ i i i i 2 j

a1 2(1-1)(2-2) s3]

=3[1+3+3]
- 3{7]
I, =2 2)
For f, = J“m::
g=lb=4 mdf(x)=x
i = a

== s —— =
5] "

— 3tim ] l‘” 2 {an D) 2n - uL 6 [ (]

o

Created By Kulbhshan www.Kulbhushan.freevar .com



(&> EDUCATION CENTRE
6 Where You Get Complete Knowledge
) ={4-;)!i5r3:—,[_:'(1} L f(1+h)+ .t (a+(n-1)h)]
=3 lim 1:1 (1) 4+ (14 (- I}Ir}]

Lo e 80 3] ]
=3lim J liilv ]I' ..J-{lf(n-l}‘-?
wepl \ nj|

- 3iim—|~il[l+ I+...+I)+;—t{l+2+...+(u—l])J

L 2 | " i
nL

[ -1
=3Iiml J;H-E{—{H )"H
s g " 2

- ! 4
=3Iim=l I+‘—[]—lﬂ
LB ."_ 2 n

l,= -(3)

From equations (2) and (3), we obtain

.1’=£1+L=2!Iv-E=E
- 2 2
Question 5:
Le‘dr
Let7 = [ e'dx (1)

It is known that,

[jf(-")‘ﬁ =(E’_“}£L“2 :I[f{ﬂ']""f(ﬂ'* h]---f(a+[rz—1]h)]p N

b
Here. a=-1. b=1, andf(x}=€’
L

H i
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2. ;[ B L= ]

no ot

e |

B
}_II+!lI|m— r1—1a+r[-| :J+,r B, {3
n n

|
=2m-
e

= XMimi e Ll
s

i —

e
= i —] —
il LA,

lim| ..- ¥
L oA
2(ef -1 =1} .|
= "j-_.— I] EIIT![ c__};_'l _=||
F b i ‘I I
# =1
)
= | =
"
Question 6:
f(x+£2'T]dx
It is known that,
h—-a
: n

| (x)ax=(b a}Iim-!-[f{u)+f'{a+h}+...+f[a+{n-l)h}] where /=

Here,a=0,b=4, and f (x)=x+e

4-0 4
H H

soh=
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::-I:{r+¢""”)dr= (4-0)lim ﬁ [ (0)+ £ (h)+ £ (2h)+..+ f((n=1)h)]

=4lim%-[0+t'")'H(h+c"“}+{2h+¢-”"]+...+{[n—l]hﬂ'“" ”"”
e |
im L[ A 4h N1
=4lim—| 14+ (h+e° 2h+e ~Nh+e
tim (14 (4 e”)+ (200" ) ot {(n-1)h s} ]
e LF Tie 4l Won- 14k
= 2 +3h+..+(n- e e
atim | {2 +3he 4 (n-1) i (146" 16 +b )}
. 1 .."m-_l
=4}3:1‘13;hh{l+2+..,{n—i)}+[:—‘,q}:|
:4liml {fj[n—])n}+ o _1
| 2 e —1
= 4lim L 3_{”_""+[":“H
Ladd 1 2
L en—1
|
= 4(2)+ 4lim 1)
- L]
e" —1
3 8
n
I.--
P e {um‘ _'_1]
8 o 3
=3+r:"-l
2
_15+¢"
= 2

Question 1:

L(J:«i—l]dr
Let = [ (x+ 1)

2

I(I+I] dx=%+x:F[.r}

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

L

L

|
+1==+1
2

Question 2:
2 ]
j: —dx
i
5 ]
Letf= | —dx
b
J-l dy = |Dgi:x| =Filx}
X !
By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)

= log|3|-log|2| = mg%
Question 3:
[[(4 =55+ 6+ 9
Let 7= [ (4" ~5x" +6x+9)x

[(4x" =57 + 6x+9)dv = 4[‘%] fi{x—;} 6[?} +9(x)

3

=y ——+3x" +9x = F(x)

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

3

/= [2‘—5'{;}3+3(2}: +9(2]}_{“}* _5[:1]'
=[I6—?+I2+IE]—[I—§+3+‘}]

q
=I6-—40+12+I3-I+;-3v9

+3(1) +u{1)}

Question 4:

L

_Ei sin 2xdy

Letf = fsin?xdx

~cos Zx]

[sin szx:[- =F(x)

By second fundamental theorem of calculus, we obtain
T
I=F|—|-F(0
2]

=—'§'[cusz[ﬂ—msﬂ]
=gfo{z)-os0)

=-3lo-1]

1
2

Question 5:
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f Ccos 2x dx

Letf = jf cos 2xdx

e B
j-l.‘:ﬂ:';'- 2xdy = (Sln;r =F [.r}

b "

By second fundamental theorem of calculus, we obtain

(3]-¥(0)

h

o}

[sint —sin0 |

g
I
-

b | = bad | = b | =

[0-0]=0

Question 6:

ff;’ dx

Let/ = [ e'dr
.“E’tﬁit =g F[I}
By second fundamental theorem of calculus, we obtain

1 =F(5)-F(4)

=e'(e-1)

Question 7:

_[1‘ tan x v
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Letl = _[: tan x dx

J‘lil:ﬂ xdx =~log/cos x| = F(x)

By second fundamental theorem of calculus, we obtain

!=F[EJ—F{U]

| =

=— Iogicosz + log|cos 0|

+log|l|

| 1
/]
=—Iog{2}_;

1
=—log?
7 2!

Question 8:

f;‘ cosecx dx
3

Let /= _L*-::usea xedx
1
j-c:us;ec x di=log cosec x—cotx = F(x]

By second fundamental theorem of calculus, we obtain
J:Fff]—FfEJ
w4/, L6

I g- osec— = log
= log cosec— —col —|—
_ 4 4

T Tl
cosec — — cot

4] (il
=log/\/2 - 1| - logiE— 3

)

kz—ﬂu@

4

Question 9:
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-ca’x

B

dx
Let f = ‘[ﬁ

dx T
—— =sin x=Flx
L”_xg { )

By second fundamental theorem of calculus, we obtain

I=F(1)-F(0)
=sin"' (1)-sin"'(0)
:E—ﬂ'

2
==
2

Question 10:

-c dx
]+ x*

dx

Let /=
: -l:!+_1:3

J- dr, =tan~ x=F(x)

143

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)
=tan (l)—tan" (ﬂ)
T
4
Question 11:
-‘:1 dx
21

. ¥
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i dx
Letl = )
et i 3
| D ulio —‘—1 (x)
X+

-1 2

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)
- !crg,,‘h i‘—k og 2_‘]]
2] T3+l 2+1
=i log —|—1=:rg l}
2| 3
B 1- log - 18 log -I:|
20 T2 3
» Iog?}
2| T2
Question 12:
Ems:xdx

Leti= [;ms:xfir

_‘-‘Enf'ii X[b.' = JEI-I- G{)SZX}‘&_ = _'.I' + ki EI = ] [_I"I' SI-I"lzx } = F{-T)
2 2 4 2 2

By second fundamental theorem of calculus, we obtain

|z
=

[7‘ +0-0- n]
2

Question 13:
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f xdx
& x% 41

Let/= [ ——dx
2 x” +1

14 2 1 1
Ix3x+l dx:E lei ldx EEIGE(HI_}: F(x)

By second fundamental theorem of calculus, we obtain

fad
g
|
Lz 5|
——
]
e

o
il
-

L R R Bt o )

Iug(l +(3) )— !ﬂg(] +{2}2H

log(10)- log(ﬁ]]

s B e B

I

1 10x+15 =
—
5 Sx= +1

zélag_(.ﬁ_\-: - I)+§-+tan ’ Tr

N
2_%Ing(5x': +|)+%lan I("Er)
= F(x)
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By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)

! log(5+1)+ > tan"! [sﬁ)}—{l log (1) + : tan"{l})}

I3°® Js 5 J
= I_ e _3_ -1
= 5 log 6+ ﬁ tan \E

Question 15:

I‘. e oy

Let f = J::u-' dx

Puler =r= 2rde=d

Asr—30)—=0andasy — i =],

|
A - !.Il.‘l-l..l'll'
£ T
= Jeldr = ¢ = F(1)
By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)
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Dividing 5x° by x’ +4x+3, we obtain
/= I{,’_ 20x+15 }4
; X 44x+3
i 5
I“‘ldr J' 20x+15 "
x' +4x+3
=[5.\’.’]:— ._...E.T‘I']S "
x +4x+3
20x+15

I=5-1, where /= —d. ot}
+4x+3

; T 20x+15
Consider /, = IL
Yx 4+4x+8

Let 20x+15= Ai(f +4.r+3}+ B
dx

=2Ax+(4A +B)

Equating the coefficients of x and constant term, we obtain

A=10and B=-25

=1 -HI —_fy - 25
x4+ dx+3

2+ 4 T
e

letx +dx+3=1
=(2x+4)dv=4dr

= _m]’ﬂ-zﬁj

[1r+1'} =]*

y P
= 10logs - Eﬁ[%lub.[ r+;+ : l]
- I\r+- &

i 2
={10logl5=10loe 8- 25 —lng———log —
{ 0g 0g J [ 135 - E-I]

= [IIJ bog (5o 3) =10 log (4= ]]] —--T'{Iug.'iﬂbngﬁ-— log 2+ log -I]
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.
= [l[} log5+10log3-10log4-10log 2]— "—_f[lug_? ~log5-log2+log -I}

25 | 25 25 25
= —_— ¥ - —— ¥ oL - -
[lth > !In&5+{ 10 > ]InE-H[]{} }lug.‘h{ 10+ —lltmg_?

45 45 5 5
=g S ——logd—=l023+—=l0g2
" log5 > log4 2]0;: 3+ > log2

'Elo 2—211 2
=2 B3 T2 8

Substituting the value of I; in (1), we obtain

Question 17:

_[‘"(2 sec’ x+x + Z)dx

1

Letf= jj (2sec” x+x" + 2) e

4
X

o'+ 2pc=2ims 22010

By second fundamental theorem of calculus, we obtain

={[2ﬁm%+%[g]d +2[E]Jm[2tanﬂ+{}+ﬂ}J

oyl
2 1024

Question 18:
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i

T . . X
I. CHT Cos’ |£|'fr
4 2 2

' X y X )
Let /= ﬂ sin’ ——¢os’ — |dv
2 2 |

=y

[ X .53
= r' ciog gin” — lah
A | 3 ¥ J
Lo
= = I cnsx ot
(]

j-L"l.'l‘.-i Tox=siny=F|x)
By second fundamental theorem of calculus, we obtain

[=F(n)-F(0)
= 8Inm —sm[l
=0

Question 19:

i’ L]
I-'|'|.+ |.E
44

£3
Let [ = It“ d

"X 4

Iﬁ{ﬂ-}qﬁ— 1j._1 +|

¥ +d
=3 ,_I v+ 3
35

= ]-Ii.q_[i i 4]

.....l-

_'] = F{x)

1

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

{ log{"’ +~1)+ lan' ; } 1log(ﬁ+4}+':tan '{2]}
1' _
2

=3log8+ ~tan'1-3log4-"tan'0

tad b d

— 3log8+ [“J—:ﬂogd—n

2
B 'ilnE.'!+

E

=
='r

Question 20:
f{ . :r.r}J
xe' +sin— iy
J 4
Let/ = r[,ﬁ:‘ +5in 5 Jrf.t’
! 4

Jul
: , - ' —C0s —
J.[xe' +sin o }ci’rz.\' e'dx - J’f[ d .\'J jv‘.ftrldu-J 4

. 4,

|\ v | X I
4

. , 4 X

=xe - Ie dx — —cos
n

, I X

=X¢ —¢ ——C05-
T

=F(x)

By second fundamental theorem of calculus, we obtain

=F(1)-F(0)

)
:[l.fz'1 —g' —-4-::-:)3 ?T-J—[{}.e““e‘“ - 4{:&135}]
T 4

4[ 1 J 4
=g—e——| — |+1+—

nl 2 T
5
=l+i—"‘£
T
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Question 21:

—(u"-? dx

1+x" equals

>
w2

D. 12

|

Il ji e F{x}

By second fundamental theorem of calculus, we obtain

("=~ F(\5)-F()

1+x
=tan”’ \."E— tan~' 1

L.
3 4
T

12

Hence, the correct answer is D.

Question 22:

;dv

1
b d4+9x° equals

>
oA
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T

de elx
-[4+9x" _J{Qﬁmf

Put 3x =+ = 3ifxr=dl

3 dv 1 d
(2)+(3x) 37(2) +7

Hence, the correct answer is C.

Exercise -7.10

Question 1:

Created By Kulbhshan

www.Kulbhushan.freevar .com
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-E x;‘:l- | o

x
f —dx
B |

Letx* +1=1 = 2xdr=dr

Whenx=0,t=1and whenx=1,t=2

: I: X dx=frd'r
Tl 29
It 2
Z'E"L1“3|f|]u
= ;[mgz— log1]
:%1352

Question 2:

E Jsing cos’ gdg

gkt = _[, Jsingeos'd dg = _[I"H."E;iné cos'deos g dg
Also. let Sing=1=> cosgdg =dr

W huery gfF = O, ¢ = O arnd when g = e |

2 A= -E m"':'(l—.rl]z i

LT
= *

Question 3:
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fsin '[ zx,_,]eit
J 1+x°

Also, let x = tan02=> x = sec’0 do
Let [ = _i:sin "r X lde

Ll +x )

o
P
When x =0, 0 =0 and when x = 1, 4

I's IF sin”' [%}sccz ade
= f sin”' (sin 26 )sec’ 046
= FEE~SE02 8dd
=2 _[: 8-sec’ 0dd

Takingfas first function and sec’d as second function and integrating by parts, we obtain

X
4

I= z{e [sec’ 0.6 - H[%e} [sec? Edﬁf}:a’ﬁ}

:2[9 m&—jtanadg]s

]

=2| 6 tanf +log|cos Hﬂé

=72 _%tan%ﬂng cns% ~ |ﬂg§tﬂ§ﬂ]:|
=2:g+lﬂg(%]— Engl}
=2:§—Eling 2}
=g—1ogz

Question 4:
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fx\rx+2 (Putx+2:r2]
Letx +2=t* = dx = 2tdt
ﬁxx!_t+2d.t
hen x =0, t=~2 and whenx =2, t=2
o ot + Bt — _[j:_ (r* — 237 = 2ecte

—2 [ {2 — 2) 2
= _ﬁ:l_{;* = 2.-"1}:&

Y Sk
| = 3 |-
22_2_1_45_4-,;'2 +4«..-"‘2"
| = 3 = =
_ 5[ 26 —80—1243 +20/Z
7L 15
_ [ 16+8.4=
T L IS
I6{2—|— 4..-"2}
- 1S
Jf-—u-"El:—JEﬂ— |}
= s
Question 5:
Eosinx
-[‘2_ s .ﬂrx
l1+cos” x
Let cos x =t = —sinx dx = dt
T osinx
-[‘2_ _’(f_x_'
l1+cos” x n
== f=10
Whenx=0,t=1and when 2
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L fosinx gt

l+cos x 1+1¢
__-. i i
B _I:ln f:ll
=— lan'tﬂ—tan"l}
__"_n]
4
o n
4
Question 6:
[
 r4d-x

e g ()]
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Whenx=0.1= —é and when x =2,

3

==

|
2 2
Jrf L

5

17 -1
Jﬁ+l
J_?+1

lJ_H
N T
Jl_?+3
J_a

A7 =)

I?+3+4J_]

17+3-417

20+ 417

| 20-417

=4

L 5-17
(5+317)(5+407)

25-17

1
- lo
J[-; ".34

log

Y

I
e ‘:_:-I_.

ﬁ L‘lg[

Created By Kulbhshan

'25+17+1¢;Jﬁ]

8

8

21+5Jﬁ}
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Question 7:

[ dx
Lty g

JﬁtX"i-di—t:) X = dtfb. [ dv
i Ty + ,j
Wh‘éng(l'—l t—grarfdg\fvﬁélx—l tbi[} +{ }

) dx P odtf
_[]l[ 3+{2]:_-[|,r3+23

x+l}
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; \I{r"rch' = _[’ r[f - 2, We’dm‘

Let ::f{.r}

Then, f'(1) = ——

= [1;-

Question 9:

The value of the integral

A6

B.0

C.3

D.4

Let/=

r)
= J:'(l__l‘\h;m
2\t 1)
; t{f.“— [f(f]+ _f"{.':l:ldl
. *"-”’TE
57
’ er._]
Il
-,
— il
_- I &
- &
"4 2
El(t’ -2
4
I.
[x_x-"‘).a
s BRLLR B

18

I

3
\:’—x}

E—
3 X

Also, letx =sin? = dy=cosfdE
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When x = 1 . B:sin"{ :J and whenx=1,8= T:

]

-

I

J fsinﬁ—sin"ﬂ}‘ 640
:"r_-[u.' ' sin'® e
| I
g sinB): (1-sin’B)°
" L: 1 { } ( 4 } cos0 0
= : sin H
] 2
X sin@) (cosB )
- n@p ool wsidd
sin
1 x
T sin® Y s 3
- -[3 . ‘Hmf } {Lm} cos 0 do
w'| <] sin” Bsin” 0
: 0s0) ;
= (c0sO)  rsec'0d®

13 (sinB):
Let cot@ =t = —cosec20 dO= dt
= [* ., (cot®): cosec’0 d®

™
When @ = sin ! (éj, F= 22 and when & =

b H

I
oW MW %W

X =
2
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Hence, the correct answer i1s A.

Question 10:

It fx)= Ersin tdt,then f"(x)is

A.cos X +Xxsin X
B. x sin x
C. xcos x

D. sin X + X cos x
S (x)= [ tsiner

Integrating by parts, we obtain

f-{x}:ffsin.rd:‘— f{[%r] Isin;df}df
= [r{—cusr}]; - _i:(-msr}d‘:

:[—r COs ! +sin.f]':|

=—¥C0Sx+Sinx

= f(x)= —[{x{—sin x]}+cosx]+casx
= XSIN X~ COSX +COSX

=xsinx

Hence, the correct answer is B.
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Exercise :- 7.11

Question 1:

P cos” xdx
]

Answer:

T

= Ecaszxdx (1)
=[= _[Ems2 [g——x]d&; (ff[.t}r;b‘ = _rf[a—_r}ca{x]

=3if= Esinz xalx il )
Adding (1) and (2), we obtain

21 = _[—’{sinj x+cos” x Jdx

=21= [Pl

=2/ =[x]:

===
2

::~."=E

Question 2

f WJsin x
b Jsin x + Jmsx

dx



Answer:

J: Jsinx
0 Jsinx ++Jcosx

Lat T = -[I - N

0 \.'rqu + Jcm;r

(n ]
sin] = —x
= [3

:}1:_[3

dx

dx

=1 = j J_
J:ENM

Adding (1) and (2), we obtain

2 = I Jsin x —|-1..|'E{}SJ'
Asinx + \n'C{‘J'bT

::»2!:_[51dr
=27 =[x]:

s
2

n
==
4

Question 3
3

* gin? xdx
_(, 3 3
sin? x+cos? x

k]

i K ']
s1m- x
" : .
sin? x+cos® x
3
. oAl T
. sm-‘[z—xJ
== : dlx
; .
o A
51N —Xx |+cos x
[2 ] [2 J

— ] = j cos? x r

sin? x +cos® x
Adding 1 and 2 we obtain

fEERR=EnN

~(2)

(1)
(Ef(x)d&rzj::'f{aux]dx)

i 2)

(177 ()= £ (a-x)e)



3

2] = Lsm x+ms x

sin® x+cos? x

:>2f=Eldx
jzfz[x]g
=2r=2

2

—7=X
4

Question 4

.
f cos” xdx
sin’ x+cos’ x

Let /= J‘ de

' sin® x+cos” X

cos [H - xj
2
d

E
:H:j3 -

0 . m (7

sin’| = —x |+cos’| = —x
2 2
X « 5
sin’ x

ii:jz.—dx

o sin® x +cos’ x

Adding 1 and 2 we obtain

sin’ x + cos’ X
2 = L
sin’ x+ cos’ x

:,~~21'=_L:|,agr

= 2f = [x]ﬂz\

—~27=2
2

:;'~.f=E
4

Question 5

_E|x+2|dx

.(2)

(1 Gyin= 7 a=)a



Let 7 = [ [x+2dx
It can be seen that (x + 2) <0 on [-5,-2] and (x + 2) 20 on [-2,5]

| :J-__;—[Jr+2;'ldx+fz{x+2]ci¥ (j-:,f(x] =j-rf{x]+ff[x})

2 -2 2 3
F=—| X tox| +|Z+2x
2 -5 2 2

) )
=—{2—4—‘—5+m}+[2—”+m—2+4}
2 ]

2 5
:—2+4+“—5—1ﬂ+“?5+10—2+4

=29

Question 6

£|x—5|(.{w

Let ] = [ [x—3|dx
It can be seen that (x - 5) <0 on [2,5] and ( x- 5) 20 on [5,8]

[= [ (x=5)dx+ [(x=5) s ([:f(x]:Ef{xpf,f[x})

1‘2 ’ 1‘2 i
=—| —=3x| +| ——3x
2 , L2 .
-

235 23
=—{——25—2+ |{1}+{32—4{J——+25:|
7 2

=0

Question 7

_cx{l—x}" el



Let/ = [ x(1-x)" dx
1= [(1=x)(1-(1-x)) ax
= [(1-x)(x)" ax
- )
_ {-‘M X ]I [ff(x}cix - [’f(a—x]dr)

n+l n+2
1 1
{m3]
_ (n+2)—(n+1)
[n+l]{n+2}

|
(n+1)(n+2)

Question 8

L* log (1+ tan x Jdx

Lel.f:_l'“j log (1+ tanx)dx (1)
o= L* log {1 +tm‘1[%—x]:|a{x (j:f(x)dx= [ f(a- x]dx)

bl
x tan — —tanx
::-!=‘[:‘]0g l+—I dx
: l+tan4tan.x

2 1—tanx
= f=1*log {1+ fx
J-” g{ ]+1an}d

= I=1%log 2
o7 (I+tanx)

= :L;lugidx—jl;log (1+ tan x) dx
=1 =_L:lug 2dx -1 [Frum (l}]

=2f= [xlog?]:

i}

T
= 2f=—log2
4 2

M
= f="log2
3 2

Question 9

f I\Eﬂfx



|.etf=f

X2 = xdx

i) o
3 5
| 2 2,
B 3 572
41 2 ;}
=|—=x*-=x?
_3 5 ]
4 ] 2 5
= )z - 2}z
22r-20)
:4X§\E_E 42
3 5
_40V2-242
15
_16\2
15
Question 10

x

E[Zlug sin x —logsin 2x) dx

=[= E{Zlog sinx—]og(Zsinxmsx]}dx

a

I

Let/ = f(zlng sin x —logsin 2x) dx

(LTf{x}dx=‘[Tf{a—x]dx)

= [= E{Zlog sin x —log sin x — log cos x — log 2} dx

.‘[

== Ll{lcug sin x —log cos x —log 2} dx

(1)

It is known that, (f,f'[x]a‘.r= f,f{a— x}rix]

= 1= E{Iug cos x —log sin x —log 2} dx

Adding 1 and 2 we obtain

-(2)



I

2= P=-log2-log?2
[ (~log2~log2)dx

= 2] = —Elugz_[lldx

T
= l=—log2|—
: H
n
=Z{-log?
=¥ 2( log2)
:!—E{Iogl}
2 2
::a.":EIt::g_l
2 72

Question 11:
_[_3..: sin” x dx

Answer :

Let/ = [ sin’ xdx

2 2 2 2 2
Assin (-x) =(sin (-x)) =(-sinx) =sin x, therefore, sin x is an even function.

ff_f{x}dx =3 _[; F(x)dx

It is known that if f{x) is an even function, then -+

I= 2£;sin: xx

_ zf I —cos?.rdx




Question 12:
_E xdx
I+sinx

Answer :

Let/=[ - (1)

1+siny
T 0y -y
=1=[" [{:n‘}i dx 15}

Adding (1) and (2), we obtain

Continued Further



ZI:_C T

+sinx
: !_..-- -
;xzf;nf { Hlnl}‘ B
' (14 slux}(l ---mnx]
:;zfﬂf" ST
' cost X

= 2T = f {s;eu:! X tan xsec x} dr
= 2/ = x[tan x —sec x|
= 21 =x|[2]

=5 =

Question 13:

k.
_[3 s’ xoy

n
2

Answer :

Let 7 = [%,sin’ xdx (1)

7 7 2
Assin (-x) =(sin (-x)) =(-sinx) =-sin x, therefore, sin x is an odd

(x)dx=0
function. It 1s known that, if f{x) is an odd function, then —[‘.a"{ )

119

oI = [Lsin’ x dx=0

Question 14:
dx -

L cos” xdx

Answer :

1

Let /= [ cos’ xdkx (1)

cos (2m-x)=cos’ x

It is known that,



[ f(x)as =2 f (x)dv.iff (2a-x)= f (x)

=0iff(2a-x)=—1(x)

LS . _[: cos’ xex

= I =2(0)=0 [cos"[n—x}=—msqx]

Question 15:

i)

-C'_'- in x —Cos x
1 +sinxcosx

Answer :

{4 i
EMxYxy=0cosy
Let S = I - .
I ] 4-sin xcosx

i k.

I]F"'nl:u--j' '5'-?1: ¥
1|'|__r llilf.‘lh: :

hE

f COE X =5IN%
::u! = I.

O] 5 X COS X

alx

Adding (1) and (2), we obtain

2 = _l:z : ID o
1+ 8in xcosx

= I=0

(1)

(I, 7 (s)atv= [ £ (a=x)at)

Question 16:
flog[l +cosx)dx

Answer :

Let/ = fleg{l +cosx )dx



—bif = flog{Hms[x—x}}dx (_['If{x}dx = [J,_f{a—x]u’x)
=TT flﬂg{l - cosx dx -2}

Adding (1) and (2), we obtain

2f = f{tog[chsx}Hag[i —cosx)} dx

= _C]::rg[_! ~cos” x)dx

=2/= f]ugsin-’xm-

— 2] = zj“ log sin xdx

= F = Elngsinxdr =48]
sin (p - x) = sin x
5.1 =2 [ logsin xdx (%)
SO | RN A . i
— Ef Engmn[ 5 n]a’x =2 [ log cos x db -(3)

Adding (4) and (5), we obtain

= 2_[? (log sin x + log cos x ) dx
=il = _[f{!ogsin x+logcosx+log2—log2)dx
= f = _[Ij (log 2sin xcosx —log 2) ey

= I’ log sin 2x dx - J;3 log 2 dx

Let2x=1¢? 2dx = dt

Whenx=0,7r=0
andwhenx=22, t=p

27= 120" log sin #dt- §log 2
?2[=1 -p log2 [from 3]

] 2 2
7?77 2—22 log 2
?1=-plog?2

Question 17:



Jx
'E\"T-F' a—-Xx "

Answer :
N
I.; lf= ——ﬁ_{ i i
© J‘u_g,f_ e (1)

(ff{x}dr: Ef{ﬂ'—x:}dr]

It is known that,

p——r

] e )

Question 18:

E|x—l§cfx

Answer :

I= £|x—l|r.£'c

It can be seen that, (x-1)=0when0=x=1and (x-1)=0when 1 =x=4



1= [x=Tlds+ [ e=1ldx ([f[xl=[’f{x)+[f{-r])
= E—(x—l}rﬁc+ E(x—])d‘r

e
__I+Q_4_l+]
ol 2
! I
G R 0 Y,
2 2

=1

=3

Question 19:

Show that _clf(-‘]g[x}fi‘f = E_Eaf[,x}d-ﬁiffandg are defined as f(x)=f(a=x) and
g(x)+gla-x)=4

Answer :

Let7= [ f(x)g(x)dx (1)

= 1= [ f(a-x)g(a—x)ds ([ £(x)ds= [ 1 (a-x)ar)
=1=[ f(x)g(a-x)dx (2

Adding (1) and (2), we obtain

20=[{f(x)e(x)+ f(x)g(a~x)}d

=21 = [ f(x){g(x)+g(a—x)}dx

=21 = [ f(x)x4d [g(x)+g(a~x)=4]

= [=2[ f(x)ds

Question 20:
The value of Izn (x" +XCOsSY+tan” x + l)dxis

A. 0



B.2

D. 1

Answer :

n

Let /= ‘[Tﬂ(x" +xcosx+tan” x+1)dx
18

T L3 LS
== [:r.r"dx-i— [:; c03x+.[31, tan” xelx + P’-’l ~ely
"2 "3 2 2

—Ef Sx)de=2 _[) j{r} dx

It is known that if f{x) is an even function, then and

N
if f(x) is an odd function, then f £ (x)dx

;=u+ﬂ+ﬂ+zfl-m

=2[f;

Hence, the correct answer is C.

Question 21:

X

Iz 'ﬂg[’ 44+3s3mx )dr
The value of &  \4+3ecosx )

A2

|

O =
e

Answer :



~I+hin.1]
Let = ¥ — [&f! el 1
“ ‘[ o8 |L4+3n.:uﬂ.r o (}

. 4 +38in :rl
= J= _[: [:}g [ 5 (f![.r}:.!’.v = J:'If'{ﬂ—.ﬂdt]
/= J' ll.:-g[#j?%:l:g):b (2)

Adding (1) and (2), we obtain

2;:[3 lﬂg[4+331nx]+lﬂg[4+3c?5x] 5
4+3cosx 4+3sinx
4+35inxx4+3msx %
443cosx 44 3sinx

— 2] = ilag[

=2/ = L log 1

:,-lf:Eﬂdr
= f=0

Hence, the correct answer is C.






