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CBSE Class-12 Mathematics
NCERT solution
Chapter - 7

Integrals - Miscellaneous Exercise

Integrate the function in Exercises 1 to 11.

1
1. -
X—Xx
- 1 )
Ans. Let1= | = dx
" X—Xx
1
Here, T
Xx—x
1
Cx(1- |
1
Cx (1-x)(1+x]
A B C .
=24 e @)

x 1-x 1+x
= 1=A(l-x)(1+x)+Bx(1+x)+Cx(1-x)
= 1=A(l1-x" |4+B(x+ x|+ C{x—x"|
= 1=A-Ax +Bx+Bx +Cx—Cx’
Comparing the coefficients of - ~A+B-C=0........... (ii)

Comparing the coefficients of x B+C=0.......... (iii)

Comparing constants A=1 .......... (iv)
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1 -1
On solving eq. (ii), (iii) and (iv), we get A=1,B = < C= =
Putting these values in eq. (1),
1
x—x
1 -1
-1.7 |72
4= =
x l-x 1+x
-1 T 1, 1.1
= | - div=|— drx+—| dx—— | ex
T X—Xx "X 2°1—-x 27 1+x
llogfl—x 1
= log |I|+—¥——lng|1+x|+|:
2 -1 2

%EZIDE|l‘|—1|:|g|1—1‘|—1|:|g|1+ l‘|j+|‘_'.

: —['_lcng |1—Jr

x

l._l.:.g +1|:|g|1+x|']_l+f.
2L |

l._lug «f —log 1- x|l +x

= |+ €
2L J
= = log |x| —log[1—x'| [+¢
1 x?
= —log -|+¢ Ans.
2 —-x°
) 1
Jx+a+afx+b
r 1 :
Ans. Let]l = | —————== X

‘I Nrx+a+x+b
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r 1 -q'[1’+c;r J1’+b

l Nx+a+afx+b -|I'1:+c:r—1|l'1:

sjxta—fx+h

dx
- x+a-x-b
Nfxt+a—fx+b e
- a—b
1 -,
- _bl [x+a— \.'rT+.’J| dx
1 [; 2 r Lo
g |(x+a)? de—|(x+5)7 dx
1 [1:+a::r]i [1:+.b]i
- c
a—pb . -
] E['l'] E['l'] |
1 [2 22 N
S —[T+-|:I]*——[T+E7']
—b|3 3 B
2 T : 3
——— | (x+a)T—(x+b)? |+|: Ans.
3[:1 E:l]'
] 1
. xoofax—x
. 1 _
ax ... (6]

Ans. LetI = I ——
Toxax—x

: 1
Putting x=- =7

3
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= dx= 5 dt

r

From eq. (i),

|

|
——
.

£y
L

|
. -
~—
(]
5]
Lo 3

4. 7
2 +1]

1

Ans. Letl = I ax

da | laa

x(xt+1)
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.
=

_ 1
Putting 1+— =1
+

= —4x” dx=dt

5. /17
J:”*{ +x}-§

- 1 :
Ans. LetI= | 1 ax

aal =
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£+1 1 ‘
— at
i t+1 t+1 |

r.Ffr+1][ﬁ-—r+1] 1 _ﬂ
=6 || —— - | dt
ol r+1 r+1J

R _i

I r
. ?—E+I—lug|3+1@+c

= 28 =37 +6r—6loglt +1|+¢

1 1
= 2Jx—3xF +6xF —6log

1

i 41|+ Ans.
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2X

e[ +9)

r 5x :
Ans. LetI= |- N - ax . '
e e ‘I[_I+1_][f+9] v

Sx A Bx+C
(x+1){x"+9) x+1 x+9

L

= Sx=A(x +9]+(Bx+C)(x+1)

= Sx=Ax"+9A+Bx +Bx+Cx+C
Comparing coefficients of v+ A+B=0.......... (iii)
Comparing coefficientsof x B+C=5.......... (iv)

Comparing constants 9A + C=0 .......... (v)

-1 1
On solving eq. (iii), (iv) and (v), we get A = e B= < C=

b | D

Putting these values of A, B and C in eq. (ii),

-1 1 9

- E— — v+ —

Sx 7 7 7

— ==
(x+1)(x"+9) x+1 x+9

. From eq. (1),

- Sx -1

S (x+1) (¥ +9)

I

- . Ty .
= —lluglx+1|+1| el 9_1 12
2 44 ¥ +9 23 3
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- 3 1 X
¥ +9|+;tan Ly

_—llug |.".’+1|+lll.'_'lg
2 4 3

_—lln:ng |l’+1|+110g[-1’: +9']+Etan'1£+.: Ans.
2 4 ' 42 3

sifl X
Csin(x—al
- sinx i
Ans. LetI= | —— ax

" sin(x—a)

-sin| x—a+al

ax

© sin(x—a)

-sin (x—a|cosa+cos(x—a)sing

— : dx
- sin| x—a|

-
h !
1

. sin (x—a)cosa cos(x—asing |
= — |
"l sin|x—a] sin| x—a| |

S

|(cosa+sinacot(x—a)) dx

| cosa dx+ | sinacot(x—a) dx

cosal|ldx+sinalcot(x—a) dx

log |5in ( J:—c;r_']|

1

cosa)x+sina +c

xcos a+sin alog |5i11 | J:—c:r']|+ ¢ Ans.
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I
£
=

- COsSX
Ans. LetI = I
" afd—sin® x

Putting sin x=1¢
dt
adx

— Cosx=

= cosx dx=drt

From eq. (i),
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|
&,
o

1

| '
sifnl |;5111x|+|: Ans.

sin® x—cos® x
10.

1—2sin” xcos™ x

Ans.LetI= [ £7E08 X o b @)

“1—2sin” xcos T x

-

= ['5i11Jr x| —|{ cos” x|

— —— dx
= 1-=2sin" xcos” x

a -Eiﬂjr .T—CDS4 ."i'.] -Eiﬂ-t x+ CI.'_'IS4 ."i'.]
= [ T
] LA L i

- 1-2sin” xcos™ x

{[-Siﬂ:.'l.’.]‘—[.CDS:.TTH[.Siﬂ:l’.]‘+[-l:l35:l’.]‘}
1—2sin” xcos™ x

= I=7
!

-

(sin® x—cos® x|(sin” x+ cos” x| { (sin® x+cos’ x|

—2sin” xtan” J:L

)

::"; I: |‘ 3
- 1—2sin” xcos™ x
.—|cos” x—sin” x| rl—lﬁin‘xtan‘x}

—= I= . I T .

. 5 = al-"-
- 1—2sin” xcos™ x

.—coslx [1 —2sin” xtan” .T} )
ax

- 1-2sin” xcos™ x
= 1= —| cos 2% dx

—sin 2x
= —— +¢ Ans.
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1
11. . - . .
cos| x+a|cos|(x+5)|
; 1 _
Ans. Letl= | — — s @)
“cos|xtalcos|x+b)
1 - sin(a—25&| )
;.,h I= . F ﬂl.-'n."

sin(@—&)- cos(x+a)cos(x+5)

. 1 -Sin[['_x+c::_']—['_x+.’;1_']]

-

sin(a@—b)* cos(x+a)cos(x+b)|

1 -sin (x+a)cos(x+b)—cos(x+alsin(x+5)
= [= — . ' : — — — — : ~ ax
sin(a—25)- cos(x+ajcos(x+5)|
. 1 | sin (x+a)cos(x+b) cos(x+a)sin(x+5) A
sin{@—5&)-| cos(x+ajcos(x+b] cos(x+a]cos(x+ b_']f_}
= = ——— | |tan|x+a)—tan| x+b)) dx
Slﬂ[.-ﬂ'_b.] Y . F 3 L
= I= *I_—lng ||:|:|5[' J:+c:r']|+1|:|g||:|:|5['x+.b']|_l+|:
sin|a—>&) - ' ' ' o
1 cos|(x+b)|
= I= —— log|————|+¢ Ans.
sin|a—&| cos|x+al

Integrate the function in Exercises 12 to 22.

-
AT

12.

—*
I
I‘—.:I.-'I
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-
-
-

- .-'I. _
Ans. Letl= | —— dx
Tl
1, 4%
= _| = % e 6)
4+ f1-x
Putting ,* — ¢
&'I
= 4x°
c:_-'x

= 4" dv=dt

. From eq. (i),

1 .
EJF

13. - — —
(1+e |[2+e |

Ans. LetI = I .

-
-

&

S(1+e" (2 +€"]

Putting * =

. dt
—= & =—
ax

= ¢ dx=drt
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1= |—2
. F L@, I= - — -
e T 2+

] 1 _
= | = — —ar ... ii
! (t+1)(z+2) v
(t+2)—(t+1)
=>1= f (t+1)(t+2) dt
t+2 t+1
=>1= f( t+1)(t+2) (t+1)(t+2)) dt

(o1 1 |
= 1= | ——— it
N (e+1) (£+2)

= log |I+1|—1|:|g|z.‘+ 2|+|:

r+1
r+2

= I=log |—|+¢

g +1
g +2

= log +¢ Ans.

1
140 ———————————
(7 +1)(x" +4)

1

Ans. Letl= | ax ... i
ns. Le I[w. +1)(x +4) ®

3 i
:—I dx
['l. +1]['I. +—H

1, +4)-(x"+1)
el S AR W A
37 (X +1)(x7 +4)
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1,/ 1 b
=—| — — | x
37 [1: +1] [.T +4 |
17, 1 -1 1
= = | =—— dx—| = dx
307 x° +1 Y x4
I 1 ] 1 X |
= I=— tan x——tan < | *cAns

15. cos™ xe =7

Ans. LetI = | cos” x e FF oy
= | cos xsin x dx
= —| cos” x(—sinx) dr..... ()

Putting cosx =1

mr
= —sinx=
c:_-'x

— —sinx dy=dat

From eq. (i),

= —+cC
4

-1
= —CDS xr+¢ Ans.

16. g7°5 [ x* +1]
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= 4x° dy=dt

. From eq. (1),

ilng (%" +1|+¢ Ans.
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17. | £ (ax+b)( f(ax+5))" dx
Ans. LetI= [f'['_m;+.b_'] [f['_c;rx+b_']}{ dx

Z [ £{ax+b) af (ax+b) dx o @
a-

Putting f [:..::_r_'r+ E',l] =t

{?l (ax+b)= at
ax Y '

= f'lax+b)

= af (ax+b) de=dr

.. From eq. (i),

1-. .
I:—|r'dr
a-

= 1 : _ + ¢ Ans
aln+1)
1
18 = _
.JSIII' XS | X
- e

Ans.LetI:_I — — )
.JSIII' XS | X+

dx

.\J‘Siﬂ: x(sinxcos &+ cosxsind |
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dx

= 1= | =——— —
.\'/5111' XS x| coscl oot xsin &

- dx

" sin” xsfcos & +cot xsin &

cosec x dx
A COS OF + cot xsin o

Putting cos r+cot xsin ¥ =+¢

= 1=

= —Cosec xsn o dx =4t

.. dt
= COSEC X QX =——
sifl of
s at
S
- 51:1::1'«,1’1.T
-1 3
=—— |t dt
Sifl Of "
K
= .—-1_+|:
sifl O A
= 1= —— .Jeosa+cotxsing +¢
sifl Of
=2 Cosx |
T — COS &+ — SI O +C
sifl O sifl X%
- —— —
-2  [sinxcos+cosxsind
= 1= . . +e
sifl O Sl X
-2 sin{x+o
-~ pEmlErdE) | ans.
Sifl Of sifl X
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sin "l afr —cos T afx
J:E[[ll]

19. .
-1 -1 :

sifl X +cos X
. 1 -1 T
Ans. We know that sin X +C0s ¥ =—
3
-1 T .
— C0s ¥ =——5111 X

2

= I= i [sin_l X dx— [1 dx
- A

4

| Sin T af @ =X C e G)
:'-.‘l_'--.

Putting H.": —sin &
= x=sin" &

= dx=2sinfcosf d& = sin 28 4F

- 1= 2 [(sin(sin 8).5in26) dB—x+0
—|[sin™ (sin&).5in 26

2 [(6.5in26) d6—x+c
i |

[Applying product rule]
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47 1
= 1= —| ——Hcos2f+ 0525'4::_-":?|—I+|:

Tl 2

| =
L

47 1 1
= 1= — - —5‘[1 2sin” 5‘]+ ”51n€cn55‘|—1’+r
Tl 2 4

= — ——Ef'[l 2sin” 5‘]+—51115'ﬂ..|' —sin” |—T+|‘.'

Putting <in & = \,uq

4T 1, o] 1
1= —| —=[sin™ /x| (1= 2x) + =afxiI-x |-x+c
Z 73 JU=2x)+2 |

47 1, . 1 1
:}I:_i—;[l—lﬁ:]ﬁin_l _T+;—».u'{;~u"1—r|—1’+|:
T A ' - d

2 2
1= —Z(1-2x)sin " ofx + Safxfl-x—x+c
T ' T

—w—I—cAns.

:2(21:1 '_1\/_—1—

= dx=2tdt

L 1= | Lot ar
1+¢
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:‘;1—’!|

JTI ..........

(1-£)+1-1
:’I=F.|'| - : &t

K J1-7

_F'r I"'n,,l _I -IEII"‘IF ﬁ

dr— |

| T 1 ]. R I T R A
= 1=2| —f1-" +=sin" r+]| di—sin™ 1 |+c
L2 - A=t
1 t y
= I=1] St 1-7 —5sin r+| — 4t |[+¢ s (i)
z z B

r ¥ .

For evaluating I === O ,putting 1—¢* =~
S 1_ Ia.

— —lrdt=dz

: 1 .
= I&'z.‘:—; az
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|
—

I
—
S
Ny

|

o= o=

— —
N

L
o
N

i

I
I
—b
I
L
¥
P
=
=

Putting this value in eq. (ii),
-5 ]_ . - '\'_
fl—r1 —sin Yr—a1-1 |+

=>T=t/1— —sin 1t —2/1 -1 +¢

=7
I |

bt | =

=(t—2) 1—¢" —sin " t+¢

= 1= [-J’I’—Z]x.'l—x—ﬁin'l x+c Ans.

24+sinlx .
21, — ¢
l+coslx

~24+sinldx L
Ans. LetI = |1—12 dx
“1+Ccos Lx

. 2+ 2sin xcosx

= [E . dx
- 2eoos T x

A 2 Jsin xcosx |
+ ax

= |e - _
- L 2dcosTx 2eos x )
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A1 sin x|

= | e dx

L COS™ X COs .TJ.-I

‘|. e [-.5 ec? ¥4 tan I..] e
- J g [‘Itﬂ_ﬂ U ‘l.] o
([&(£(x)+7(x)))
Setanxtc

 +x+1

22. - v .
[x+1) (x+12)

- x'+x+1

Ans. Letl= | ——— — 0
g [_J:+1_] [x+ 2_]
+x+1 A B C
Let = + i, (ii)

['._-,;_|_1.']:['._-.;+2:]_I+1 ['_J:+1_']: x+2
= o +x+1=A(x+1)(x+2)+B(x+2)+ C(x+1)
= x +x+1=A(x +3x+2)+B(x+2)+C( ¥ +1+2x)

= Y +x+1=AY¥ +3Ax+2A+Bx+2B+Cx¥ +C+2Cx

Comparing coefficients of +* A+C=1.......... (iii)
Comparing coefficients of x* 3A+B+2C=1 .......... @iv)
Comparing constants 2A+2B+C=1 .......... ()

On solving eq. (iii), (iv) and (v), we get A=-2,B=1,C=3

Putting these values of A, B and C in eq. (i),
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x +x+1 -2 1 3
+ +

(x+1)7(x+2) x+1 (x+1)] x+2

. Y +x+1

N T - dx
“x+]1) (x+2)

- =
!
1

N 1 3000
+ + | x

| x+1 ['_1;+1']: x+12 |

dx

[ et (1) @3
: ST T x+2

. 241
x+1]
+['—' +3log|x+ 2|+|:

—2log [x+1 T
-2+

= —2log|x+1|- +3log|x+2|+c Ans.

) x+1

Evaluate the integrals in Exercises 23 and 24.

23. tan} |
1+ x
T -1 ]._.T ) .
Ans. LetI = Itﬂn ()

Putting + = cos 2&

dx

= —=-lsinlf
a6
= dy=—2s1n 28 d&
4 —-x 1 N—cos2&
And tan ™ —tan” |——— =7
1+x l+cos2é
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1 2sin’ @
tan _—
2cos &

tan ~Jtan ‘g

tan ™ (tan &) = &

1= [8(-2sin 28 d8)

~2[6sin 26 48

[Applying Product Rule]

-

(—cos 28| r. —cosl8 )

=28 ——— |- |}, ——— | 49|
| L pi ,-'l -\ 2 .,-'l
__1 1 . ) |
:_zi—SCD52§+—ICDSEEﬂ' a::."E-"|
2 2- i
S
= fros 25‘—5111 -€+E
= fcos EE—%MI'I—CGS: 28 +¢

& cos™ x| I—%m'l —x' +e

_ . -
| xcosT x—nfl—x" |+ ¢ Ans.

1
2

C 1 ee (2 21120 |
gq NE T l_lng[_.x +1_] -ll.'_'lgl_l
Fl

¥
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- _7 .
Ans. Let I = w,h + |1|:|E[1 +1] lngx

- | &l-'lla-
x
= |—'I_IDE| x*+1|—log x| m:
J -
= . B+l
J — | ax

. l.- -
: 17 dx
—log 1+ —
o B x| x

S -

—

[ lugr]r At

I-.2'|"—"

[Applying Product Rule]
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1 #

= r%lugr+l.—+c
3 3

7

Evaluate the definite integrals in Exercise 25 to 33.

L 1—sin x|
g | ——— | dx

25. | y
> \1—cosx)

o] P —

-

L 1—sin x|

Ans. LetI= IE . | ax
- Ll—cosx)
. X x|
. 1-2sin—cos— |
F x . .
= lE = = | ax
- o X
= 2sin® —
1\ .
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§ 5 x ¥ '\.:
- 2sin —cos—
. 1 9 7|
= le - = = | ax
= " = _-||:- " = _-||,'- I
= 2sin® — 2sin® —
2 2 2 )
| . X x|
_ |e"| —cosec” ——cot = | dx
< 2 2 2
. x 1 X},
_ |e"| —cot=+—cosec” — | dx
S 2 2 2)

26. 5111 XCOS X

dx
] !
cos xX+sn x

o Py | )

510 XCOS X

cost x+sin® x

Ans. Letl =

dx

o Py, o | 3y

4

divide numerator and denominator by cos*x
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510 XCOS X

3 .
— = I COs .'l;.l:l.'_'IEI J.fn:nﬁ Xy
- sin X
- 1+ 3
cos X
4 2
- ptan xsec” x|
— I I—4 ax
< l+tan” x
I*‘_,. . 2
=1 l--tan.xﬁec X )
1 TP
x
2= l+tan" x

Putting tan- v =17
d . . dt
= ltan x— (tan x | = —
ax S ax

= 2tan xsec- x dv=dt

Limits of integration when x={) f=tan- x = tan- (% =) and when

T ¥
¥x=— f=tan" — =1

4 4

= 1[’tm-11—tan-lo'1
3 B .

s
-2 Z_0!=2 Ans.
2\ 3 g

—
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Ccos” X dx

cos* x+4sin” x

N
N
R ]

cos™ x _
Ans. Let1 e

1
£ P b 0 | By

cos” x+4sin” x

[Dividing each term by ~gg® ]

1 e D)
1+4tan” x

1l
£ P i 0 | 3

Putting tan x=1

dt
dx

— 5&:: X¥=—

) dr dr
= ax= — = -
sec x l+tan” x

dt
1+¢°

. . . . -'.z
Limits of integration when x=10.7f=tan (0" =0 and when x=— ¢ =tan
3

1 dt
1+4£2 1+4£

P
e ]

1
(14427 ) (1477

S ]
Ee-
~~
Pt
P
—

[ . dt
‘;[1+-hr ][1+r ]

== 1=
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1248 +1)—(47+1)
=—|— ————— dt
3y ([1+47)(1+¢7)
1z] 4(A+1) (42 +1) ]
=1=_| - . — |4t
3o 1+4e |14+ ) (14487 ) 1+
112 1 = 1]
= | |4———— dr—| ﬂ.c:fr‘
3|y (4 +1) 21+
1% 1
=1=-|[4—— dt—tan'¢
32 ((26) +1)

1 tan~12¢ 1
§{4. 5 — tan t}

0

[2(tan"too — tan~10) — (tan"loo — tan=10)]

I
Wl

I
Wl
X
|3

sinx+cosx

dhx
«.u"lﬁin 2x

28.

ey| ¥ Fe—iaa ]

sinx+cosx

"-.I'IlSiIl 2x

Ans. LetI = P SPOUUOT 1)

ey| ¥ Fe—iaa ]

Putting sin x—cosx =

= (cosx+sinx) dx=dt
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Again (sinx—cos x| =1
= sin- x+cos x—2lsinxcosx=¢

= sin2x=1—¢

. . . T . T T 1 3
Limits of integration when _T=—=I=5111——|:|:15—=——~Jr
6 6 2 2
where ﬂ;:ﬁ_l .......... (ii)
2
T T r 1 (B3
when 1’=—=I=51ﬂ——cn5—=£——=—'=¢:-:
3 3 3 2 12 2
z -ﬂrI r . =
SoI= | — = |sin”'¢ |
-2t -

=,
k!
1

i [From eq. (il) Ans.

R, | e =l = Vet
=sin” o +sin” o = 250 | 3

&
“a o

1 -
ax

29, ] i
i e

ax

N

1
Ans. LetI = |

i— e P e
oI x ) (V=)
i-a,.'1+x+ J:d_
- -
p l+x—x
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—= 1=

['a..u'1+ I+~JT] dx

[

L 1 1 1
= [(1+x)? de+|(x)? dx

r ERn R R e
(7| | (7
_ L Jo L7 L
OB
2 .3 31 2.3 1]
= 1= 5 (27 (17 [+5 (17 -0
2 2

Sifl X+ COs X
9+16sin 2x

30. e

i Py, g | 7

sifl X+ COs X
O +16sin 2x

Ans. Letl = e

F oy | |

Putting sin x—cosx=r

= (cosx+sinx) dx=dt

Again (sin x—cos x| =t

= sin- x+cos x—2lsinxcosx=1r
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= sinlx=1-¢

Limits of integration when x=0.r=0-1=-1 and

i . L
when x=—_f =511 — —C0%
4 4

T

&

L | dt
L L9+16(1-1)
_ | dt
S 25161
’ dt
=.| e L
116 == ¢ |
16 )
1 | dt
=164,75)
— —E_"'
L 4)
24
= 1= i:=<: L —log '}
16 '2}:3 3—;!.‘
1771 |4
I AR
:E'IDEI_IDEQ_‘_EI
% | 4ol
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sin 2xtan™ (sinx) dx

w
=
R ]

Ans.LetI= [ i 2opan (sinx) dx

£ P b 0 | By

]

sin xcos xtan ™ (sin x) dx

|
g

£ah

Putting sin x=1¢

= cosx dx=dr

= 2| (tan" 2 )7 dr

P ——

[Applying Product Rule]

P =P
= 1=2tan" t——| —= — dr|
] 2 Y1472
e T A R S S
= I[=2| —tan —— = at
2 24 1+
P 1]
=2 —tan"t—=| 1-——= | dr|
| 2 2- 1+ )
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-

§2

. - 1. -
= I1=2| —tan lr—;lr—tan 1r||

“1 5

9| # 1 1 1 1
—2{3tan t—5t+ 5tan t]

= [( + L)tan1t — ],

(2tan”'1-1)~(0-0)

2x£—1
4

| &

" —1 Ans.

[ R

xtan x

32. ax

secy+tan x

£ P m— T

xtan x

Ans. LetI = ax

secy—+tan x

£ P — ¥

Si1 X
-

cosx__ gy
1 Sif X
+

1l
£ Fomm— T

COsX COsX

Il
£ Fom— )

.

=4

.

.

.

~

(=]

~

T—x)sin(T-x)
= 1= |- ————— ax
» l+sin(T—x)

T(T—x)sinx

de......... (ii)

1+sin x

£ P —
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Adding eq. (i) and (ii),

Txsinx+| T—x)sinx

21 = e

l1+sin x

L —

xsinx+ Tsin x—xsinx .
= | brks

1+sinx

Tsin x .
ax

Il
£ Fom— )

1+sinx

sin x
= 7| —— dx
l+sinx

£ P —

*(1+sin x)-1
T 3 - ﬂl-'l..-

= _:'1'- :
< l+sinx

1

-1 1+sinx )

-

dx

1+sinx

:7Tf1d£13—71'f L_dz
0 0

£
=

= - [ .T:] T _

| S

T

— b

o
&
+
M.
=
bt

1
A
S
|
!w-.:'
= 'i [
[a—
_I_
M.
=

|
]

=
I
|
N T
[ —'.l-.ll'l
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I
=
|
-
&

=21 7' =27(1) = 7(7-2)
= 1= 3 (7 —2) Ans.

4
33. | [|_T—1|+|x—2|+|3:—3|] ex
1

4
Ans. LetI= |{pr—1|+|c—2+|x—3|) dx e @
1

Ifx—1=0x-2=0x—3=0weget x=1Lx=2 x=3

= x=2,3¢€(1,4)

I=

1

[{(=1) = (x=2) = (x=3)} dbes [ {(2=1) +(x=2)=(x=3)}
' 2
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i[._|.T—1|+|.T—2|+|I—3|:| 4::.-".1’+i‘ |:._|.T—1|+|.T— 2|+|.T—3|_] dx+ [|:._|.T—1|+|.T—2|+|.T—3|:| dx

4
die+ | {(x=1)+(x=2)+(x-3)} ax
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= I=

2 3 4

|[(x=1-x4+2-x+3) dx+|(x—1+x-2—x+3) e+ |(x—1+x-2+x-3) dx
1 3 3 '

. X .
1= f(4=x) dire () e (33-6)
1 b -

£ |

4

—6.1’;

! [ | [ P
. - L [ L -

.

[FE]

—(8-2)-(4-L)+3 -4 (2a-24) (¥ -18)

Prove the following (Exercise 34 to 40).

o 2 2
34. I-.—=—+].|:|g—
1X (x+1) 3 3
Ans. Taking RHS
CRR
LetI= I 7 .
T x [ x+]1)
1 _
= | =—— dx e @)
1 X [x+1)
1 A B C
Let —————=—+—+— .......... (ii)
x(x+]l) x x x+l
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= 1=A(x)(x+1)+B(x+1)+C(x"]
= 1=A(x'+x|+Bx+B+Cx’

= 1=Ax"+Ax+Bx+B+Cx’

Comparing coefficients of -~ A+C+0 .......... (iii)
Comparing coefficients of x A+B=0.......... (iv)
Comparing constants B =1

On solving eq. (iii), (iv) and (v), we get A = -1.B=1,C=1
Putting these values of A, B and C in eq. (i),

1 -1 1 1
———=—t+—+
x(x+1l) x x x+]

_ -1 1 10
. I=I —+—-.+ ax
1

X ox J:+1,.-|

[a—
-

i dx
Lx+1)

3
= —(log|z|); + [z~dz + (log|x + 1))}
1

" 1 -l"-: ; "
= —[-_lu:ng|3|—1|:ng|1|_']+ 1—1 | +[_1|:|g|—1|—1|:|g|2|_]
.'\..\__ __.-'1

-

LFE]

= 1= —log3+0— l: +(log4—log 2}
XS '

-

= —log3—| §—1 i+[_1|:|g 2 —lugj_]

L =
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,r
= 1= —1Dg3+§+ 2log 2 —log 2

,}
—1Dg3+§+lng 2

= §+1Dg 2—log3

7 7
= Z +log — = LHS Hence Proved
3 "3

35. I‘."{Er dx=1

o

Ans. Taking RHS

LetI= | x&" dx

o ——

[Applying Product rule]

S
= |xe” | —|1le" dx

coal
e—(e" |

E—[:E‘—E‘::]

=1 = LHS Hence Proved
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1
36. |J:1 cos’ x dx=0
21

1
Ans. Let] = le cos” x dx
21

Here f(x)= x' cos x

= fl—x) :['_—J':_']1 |:|:|54['_—J:_]

= —x'cos'x=—f (x)

. fx) is an odd function of x.

—_

w b2

flx) de=0, if £ x)is ann odd funtion of x

L

0 = LHS Hence proved

sin” x dx=

w
N
R ]
id | s

Ans. Let1 5i113 x dx

1
£ P b 0 | By

(3sinx—sin3x) dx

|
£ P 0 | 3
e |

[

-

_ 1) .. . [ —cos3x)
T — 3-cosx)— ———
| 7L A R

&
- i
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13

= %{—3cosa:+%cos3w 2
0
1[f T 1 37\ [ 1 1]
=—| —3cos—+—cos— — —3cos0+=cos( |
4|\ 2 3 2} | 3 )

1] 1 1
= = —_| —3xD+—:={D+3:>=:1——}=:1|
4] 3 i ]

Y

1
.
-

B
(s
I
Lad | b=t

i
L,

= LHS Hence proved

de | =
i

Lid | 5

a2 | 2

"xdx=1-log 2

w
®
i Py | 7
| -]
[FE]

Ans. Let I F’tan': v g

I
i Py g |

i | 5y

T 2| tan xtan” x dx

o

1l
| -
.“.F.—._l_.,l:l

tan x (sec’ x—1) dx

U

(tan xsec” x—tan x| dx

v P'—'n-l--| H
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=] 0

=2 |(tan xsec” x| dx—| tan x dx | .. o))
| C D
Letl; = | [tanx.sec” x| dx

Putting tan x=1¢
= sec’ B de=4dt

Limits of integration when x=10_7z=tan{) =0 and when x=—_¢f=tan — =1
4 4

tan x dx

bt | =

©oly

2 [% — (logsecz)

- =
k!

= 1—2: log SEI."_;—IDE secl) I

i P
. -
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= 1-1-2(log /2 ~log1]|

- =

log 2

1
"
-

\ 2

LHS Hence Proved

= 1-log2

1
L
39. |51n ¥ dv=

-1

b |

'

Ans.LetI= |sin™" x o

£ P —

Putting » =sin &

= dr=cosf df

. A
Limits of integration when x=0_& =0 andwhen x=1sinf=1,ie, §=—
3
L
I= | sin” x dx
L
= |fcosE df
[Integrating by parts]

ka|n

- [6siné]? ~[1sin 6 d6
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1l
|
+
=

o

1
Ans. Give | e dx
Comparing | f(x) ¢x wehave, a=0.b=1, flxj=¢ oA
L mh=b—a=1

Putting these values in

=> }f(m)dx = }llii%[f(a) + fla+h)+ fla+2h)+....+f(a+ (n — 1)h)]

a

— lim[e2 + 62_3h—|— 62—6h+_ . .+62+3(n_1)h]
h—0
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= 1= [.E_I—E:.]KIK_—I

-

-

-
i

E_

Lid | =

= LHS Hence Proved

M| =

1
"
-

L

41. Choose the correct answer:

| ——— is equal to:
e te

(A) tan™ [._E‘r _'] +c

®) tan™ (e |+ ¢
(©) log ['_ g —eg " _'] +c
(D) log ['_ g" + E‘_r:] +c

.
Ans. Letl= | ———

-

e +e

Il
[
]
F
"
+
[a—

1
-
%
£,
=
Py
P
p—

Putting Er =t
= e dx=dr
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_ . - dt
~.Fromeq. (i),I = I .
< +1
- -1
tan "r+c¢
— -1 =
tan e +«¢

Therefore, option (A) is correct.

42. Choose the correct answer:

- cos 2x

o e

" (sin x+cos x|

-1
A) — +c
SN X+ Cos X

B) log |5iﬂ X+ Cos J.‘|+ c

(© log |5in X—CO05 J:|+ c

1

D) — !
| sin x+cos x|

: cos 2x )
Ans.LetI:I. ) — ax
" | sin x+cos x|

- COSTx—sinT x|
= . " ) d:ll:-
| sin x+cos x|

- (Ccosx+sin x| (cosx—sin x|

T dX s equal to:

* (sin x+cos x| (sinx+cos x|

~COSX—sinx .
=I= | - oax
8N X+ Ccos X
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= log |5ir1 X+ COS .1‘|+ c

Therefore, option (B) is correct.
43. Choose the correct answer:

If flatb—x)=f(x), then | xf (x) dbx is equal to:

o Mom— e

c;r-ji—.b _Iaf[._'b—l’_'] .

-
[

(A)

(B) HT-th flb+x) dx

[

%
(o

]
fp Pem—

flx) dx

~
e
e

+bhr o
@ [ f(x) @

Ans. Given: fa+b—x|=f(x] o (i)
LetI= I (%) &y . (ii)

Adding eq. (ii) and (iil),
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21= |(x+a+b—x) f(x) dx

F Fom—

(a+b) fx) dx

1
Fy Fomm—

la+b)| flx) dx

Fat P, L

fa+bﬁé C oL
::’I:. Ilf[_";"] ax

| R

kx

Therefore, option (D) is correct.

1 P
'y -1 i 1
44. The value of | tan

o

A1
B)o

© -1

o =
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1

=1= | tan™ x+tan " (x—1) dx
L ]

= | tan™ x dx+ | tan ™ (x—1) dx

tan ™ x dx+ | tan " (1-x-1) dx

p—
1l
L ——

]
=1= | tan ™ x dx— | tan ™ x dx =0

Therefore, option (B) is correct.
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