Class 12 Chapter 7 - Integral

Exercise 7.1

Find an antiderivative (or integral) of the following functions by the
method of inspection in Exercises 1 to 5. 1. sin 2x

Sol. To find an anti derivative of sin 2x by Inspection Method.

1
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d
We know that
dX(cos 2x) = — 2 ; 9x O-
sin 2x d
1 d (cos 2x) = sin 2x
Dividing by - 2, 2~ ¥
0
0 = sin
2x
or
1
dx cos 2

~. By definition; an integral or an antiderivative of sin 2x is €0S 2X.
1
2

1 —
Note. In fact anti derivative or integral of sin 2x is 2 €0S 2X + c. For
different values of c, we get different antiderivatives. So we omitted c

for writing an anti derivative.
2. cos 3x

Sol. To find an anti derivative of cos 3x by Inspection Method. We

d



know that cos 3x
dx(sm 3x) =3

dx (sin3x) =cos , 1.
Dividingby 3,  3xor dx'sin33x
13 d uo DD [ = cos
d 3x

1_sin 3x.
- By definition, an integral or an antiderivative of cos 3x j5 3

(See note after solution of Q.No.1 for not adding c to the answer.) 3. e®

I ion Method.
Sol. To find an antiderivative of > by Inspection Method We

dx B
know that o dX(2X) = 22
d e~ _2xd
d d
1 eor e 2
Dividing by2, 2 dx 1 qggg 0=¢ 2
02X dx 2x

~An antiderivativeb)z-

of eZXiSIZ 4. (ax + €™

Sol. To find an anti derivative of (ax + b)%

(ax + b)s

N = 3(ax + )2 d
gVe know that dx(ax +b) =3(ax + b)za.
d

1 b
Dividing by 3a, 32 d_X(aX +b)y ~(ax +

1 b)?
ax 393
d axb a
or
go+0 DI] D:(ax+b)2

. An anti derivative of (ax + b)zislga(ax + b)s'

5. sin 2x — 4e*

Sol. To find an anti derivative of sin 2x — 4e™ by Inspection Method. . 2
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d
We know that Dividing by — 2,
2x 0-
d
dX(cos 2X) = — 2 sin 2x dxl cos 2



DD g=sin 2x ...(1)
dx 3e3x.'.

. - d
Again P d X 3
d
X
e
3
X
D -
e d
Multiplying by — 4, dx4 3
ooo 3x
go=e
00 g = ae™ i)
3
Adding eqns. (i) and (ii)
d 0-
2x 0- €
X
463X
oo
00+ 1cos 2
dx 3
d
dx4 3
0- 3 *
xXe 149cos 2 or d dx
oo .
0 [= sin 2x —

3 1 — 4
3x
2x-4e"i5 9 cos2x— 3

Y s PR
0O gpo=sin2x-4e23 -
-~ An anti derivative of sin € -

6.(3
Evaluate the following integrals in Exercises 6 to 11. I @+1*

e dx.
Sol.3(4 +er dx = 3 4 xe.[ o fi;;)((lx
D dx+II ax ax a
3 X
dx+x=4 3 0o==
x€ix +c andl DDD

T CX

oo

I .



= 43X e_[ dx.

8'_|—2(++)axbxcdx.
Sol.2() ax dX:2aXI dX+bXJ‘ dX+CJ‘
bxc++I

I dx = a33

dx+cl 2
I Xib 2X4 cx + cl

integration.
9'2J'2( +) “xedx.

Solf@+ Xof X[ X

) dX=22er
—22Xf ax+, [ =221 440
3

+c=2 X+e
X

Xxxdxn
n n'00
n
-1
o I X_x 4 if
3 1
dx = 3
oo=#*
+
oo
1
dX: 32XI
dx + b x
where c;is the
constant of
X+
+c3



»1x—Sol. X

dx.
.3
n
t
e
9
r
¢ a
' |
a s
s
. 2
1
5 1
C X
h
a
p
t
e O-0n0
) nof dx
. Opening the square =
2
- 00 +-0000
00 nof ax
11
02xx
0 +dX:XJ’ dx
*¥ 00 XI dx
2 ~ ZJ
no) dx +,
2
b:¢
=1 X

oo
X ilog|x|-2x+c 22l2dxdx

< po [fe2



dx.

X
2
32
dx =3, *+~ 0
X=z ool
O+-0 dx
Sol. x x5 4
x x5 4 XXX
222
X 2
DIIIIZI abcabc
+ —=+-]
oo Using d ddd
- 3 - dx+5 X7+
X -[ ‘[ dx

2 2
S0x aes N ax-"ax |
dx = 9X , 5x 421

==X45 1J-

X, bx +4 _s+c21

2
dx-4 x2

12.¢3
Evaluate the following integrals in Exercises 12 to 16. J XX
+3 +4

dx.
X
3xx34
dx Oo++00
oo/
Sol. X X3 4 XXX
X
* +I dx =12 1212
- T+ +J' -+ +I
_3121172 1/2( 34) XXX 4) XXX
5/2 1/2 1/2
X = (3 dx-
X X X dx
5/2 I I
dX+31/2 dx+41/2

I



521
+
X 121

121X + 33/2
_+ 1

i +fl 4X X o 412 *2 1272
5 N 3212
1 /2 +
:27 Xy o2x 1 8x” e
13.J’32_+_1
XXX
X
X
32 -
d 1
, (DD
JaxHnny xx
- +- XXX -+
_+_
X
XX X 1
X IdXISOL
_Jax=%
+
X
dx
(@Y
X
.4
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X+
2« dx + 1 3 -)
2 [ o, S0l x|

I(dx dx = X XX

21
14.J'(1 —)xxdx.

+FX+C= X+x+c3



X | 382
=3

1+

dx = + —r(dx
:1/211/2XXX_)I( 2112 J’(
By gy X"' 31

321
)I( =, X 52 _ *
+
2
x" 9
+c
323 2 24 c.
5 52
_ X+c=3
2 25
15'_[2xx X (3 +2+3)dx.

Sol’xxx(323) '

J

dx 1/2 2 ox (32 3)+ ax 2121212393 x x
++ 1/2 + dx 213
xcx | (323)XXX 44 4==4= 201
5/2 3/2 + 0 00 222 222
dx = | = ..14151
oo -
5/2)( dX+23/2 dX+31/2 dx
=3 .IXJ‘ XI
121
el X | 952
X+X+X+7/2
+
2 Xy 3
2
+231+ 1 7252 9
+3°1 +c=3
:67 x7/2+45 21952 4
16.J'(2—3cos+)xxxedx_

cos )
Sol. 23 *xxe [

dx = 2XI dx -3 cos XI

dx + Xef dx_ QIXI



- e
dx 3COSXI dX+x_[ X_3sinx +e

*ie=x’-3sinx+e 2
x dx=2 2

+ C.

17.12
Evaluate the following integrals in Exercises 17 to 20. .[ (2
—3sin+5)xxxdx.

Sol.2(2 3 sin 5 )dx

-+
X XX J
<" X X
_22X dX—3SiIlI ’r
- dX+51/2dX
CcosX) + b 3 3
121 Xy 3cosx+213 39
=2 9
21 =
r1 53/2X+C
X l+c= 2
+=3(=
23 +
18.J-sec(sec+tan)xxxdx.
.5
10 3p

X+3cosx+ 3% +C
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tan ) xx X+J- tan ) x xx+_[ dx

2

2
dx = (sec secdx="sec

]
Sol. sec (sec
19. 12
sec tan X X .[ I 2
+
dx =tan X + sec X + c.
secC cosec dx.
X
X
2 sin
sec’x lLydx= x
b'd
«J
Sol. dx J’ 2
COSs CcOS
I cosec 2 "1 sin®x
X
dx =
=’tan [%(sec

XJ’ —1)xdx



2
XJ' (‘.'sec2x—tanzx tan”x) dx = tan x
eac dX—IJ' -1ose?x—1= ¢
dx =%(cosec dx =-cotx
- 20.
Note. DXI Izcos -X+c2-
.. 2
Similarly” dx X I 3 sin x
cot dx 1
XI =% cosec I X
X dx.
X
2 3 sin
_I dX =99 |:| -
23 sin oo o D.I dx
Sol. COS COS
3 sin 2
cosXx X _2
sec o-00
cos cosX 0 2 dx
dx = (2sec3tansec
of -
X ) X XX _[
X X
XJ‘ xxI SeCX +C.,
dx-3sectan dx=2tanx-3
= 2%sec
Choose the correct answer:
1
The anti derivative of U
+
X
Xequals
0 IZIE| 0
1 s 112 2 o3 1 ,+C 2 4 112 3
(A) 3X"+2x"4c(B) 3X T+ 2X (C) 3X +2x7+C (D) 2
1 +C. O+00
312 112
X+ 2X Sol. The anti derivative of the 1 0o
X
X
_1
0+00 172
oof dx -
X
X



1/2()XX- "’I dx =y 121

+
I

X

+1

1/2XJ, x 1+ Loxge

+ &2 4 ox 12
2 +C

2
= X,
323 +C=312

. Option (C) is the correct answer.

.6
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22. Choose the correct answer:

— 3
" f(x)=4x"—, such that  (2) = 0.
d 3 Then f (x) is
dx
(A) x*+ 41
x 129
g(B) x®+ 41
x +129
8
g(D) x*+ 41
129
X_
(C) x* + 51 e | X[
0000 dx =43
x +129 dx -3
4 fx)= 1
4X3—43 dx
Sol. dx
Given: X 4 x.r

and f (2) = 0 -~ By definition of anti
derivative (i.e.,

Integral), x

£ =
X



4
dx=x -33

=4.
x_3'x4  +c

ort (0 —xt e ) xt €D

(given)
Putting x = 2 on both sides of (i),

To find c. Let us make use of f (2) =0

1
f(2)=16+ 8+cor0=1281

8
+
+cC
f(@2)=0 (.
(given))
orc + 129
8=0orc=129
8

_ 1
in @), £ () =x"+3 ()x~129

Putting c =129
8

- Option (A) is the correct answer.
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Exercise 7.2

Integrate the functions in Exercises 1 to
8:9 X
1.5
1T+X9ox

dx +
xJ
Sol. To

evaluate 5

1 dt

2x dx = dt
Put 1 + x?=t. Thereforedxor x X

2X =
2x
dt

J:l t_[dt:log|t|+c



)
+XJ dx =

1
Puttingt =1+ x% =log| 1 + x*| + ¢ =log (1 + x%) + c. ('_'1 +x°> 0.
Therefore | 1 + x%| = 1 + x%)

2(Iog ) X
2.
"
2
(log) x
Sol. To evaluate
J' dx
xJ) -8 Class 12 Chapter 7 - Integrals
Put log
dx x = t. Thereforel
dt
X X =
dx =
=dt
*(log) x
dt=3 ¢ J.
tie
dx = 2
«J
1 3+ C.
Putting t = log x, = 3(108 X) 3.1
XX X + log
dx = Xx(llog)+Idx
1
XX X + J‘
Sol. To evaluate 1 log
=t -1
Thereforel dx
dt X =
Put1+log x dx +cC
=dt dx =

X



x =1

1log +

Bt [ Jat=log|t]

XX X +
log.[dx:l

Puttingt =1 +log x,log| 1 +logx | +
c. 4. sin X sin (cos X)

sin sin (cos ) dx = —sin (cos ) dx

Sol. To evaluate XI (sin)xx __[

dtdx- _ o _
Put cos x = t. Therefore — X —sinx dx = dt

sin x =
cos (ax + b)
~sinsin(cos) =-sin t
X XJ’ =cost+c -[
dt=-(-cost) +

dx = — sin (cos )( Putting t = cos X, .
= cos(cos X) + C.

sin) x x dx _I 5. sin (ax + b)

++
cos()axbaxb I

dx
Sol. To evaluate sin( )
1
1 dx = osin 2( ) ax dX('.'Z
= 92sin() cos() axb
++J- b_[sinecosezsin
axb 26)

Lsin@2)yaxb’[ _1

1
dx = 5lcos22)]
axb
-+
+ C

—

2 Coeff. of
ax
“cos 2(ax +b) + c.
4a
6.ax+b
Sol. To L b+

evaluate ax b+-[dx _ 1/2( ) ax dx



32()
O+
ax b
axb
.
1
1 Coeff. of
a
2
ax

ZZSa(aX Dy + c.

2

evaluate x X

=XX+2I

dx=((2)2)2xx

J

11

nof

dx

=X+ +

+ +

X —-2X +¢C
0 +
oo

—

oo

+ C
0
oot
+
+ C
3
n +
axbaxb O0O0%=t
dxcn #-
+00
an
n
| Oyif1
+
0o
(@Y)
.9
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7.x X+2
ool
dx
dx =3,
L dxp g+—+
no* x|
0%%(2)2(2) x x
02%(2)(2)2(2) xx X °1
+
2(2) 11
X)) *(2)

dx—212(2) x [

0 +
00-2 000 O0*



11.1222

wWw o

11 Coeff.0f2x

=25(x + 2)5/2_43(x +2)%2 4+ ¢c. OR

dx
To evaluate

xx+2j.

Put Linear =t,ie,x+2=t.
Squaring x + 2 = t2(=> X = t2—2)

- dt XX ¢ =222 (tt [
dx . dt at=2,
dt = 2t, i.e., +2
dx I ¢ tie
=2t or 2 | t
dt dx="(2) |
= 2ttt
dx = 2t J Y "
— %2
a=""2(2_ sy

Puttingt =x + 2 =255( 2) X+ _433( 2) <+4c =25(X + 2)1/2)5_43((X +

2", ¢ :25(X +2)” 2_43(x +2)7%+c.8.x%12+x
Sol. To dx
evaluate’x x 1
M|
1 24
, N dx = 212¢4)+
LetI="xx12 I

XX de...(i) 2

12)o02.
dx dt ,
OO0+=+=00 Put 1 + 2x”= t. Therefore 4x =
oo’ d x xx
dx0r4X dx =
dt
dt = L
t
tJ' J
) dt
- From (i), 1= 4 -10
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tic=4.3
32
3
2

Puttingt =1 + 2x2, =16(1 + 2x2)3/2 +C.
Integrate the functions in Exercises 9 to
17:9. (4x + 22X x + +1 .

2 2 + 2 +
Sol. LetI="(42) 1 x dx=221)1xxx dx_“21xx
XX+ ++-[ +
+J‘(2X+ 1) dx...(d) Put X2+x +1= didx. @
(2%
t. Therefore (2x + 1) =+ 1) dx = dt
(i), I=2 tI tI

3/2
- From dt =2 12 dt
32

t3/2 +

C

. 4 ;
Puttingt:x2+x+ L,I= 3(x2+x + 1)3/2+ (A

10.1
XX —
Sol. Let I =1
xx_I =t ie,x=t
dx "'(I)Put Linear
) 5 dx
Squaring x = t". =2tordx =2t dt
Therefore dt
< From (i), dt
I = 21 t t t - J-

_J-2tdt=2

tt (@)

_ol

t_
1Jdt:21og|t—1|+c11 axba
dax plog!!



11.
“oo=+ 4
,I=21log|
no+ J X
Putting t = T
X
X
, x>0
X +
X
X+Idx...
SoI.LetI:4
O+ -00
00 ++_[dX
X
+IdX=44
X
= 44
+-44
X X
4
X
4
0o _x+ ] 1
X+ dX;yywt dx—4
4_[ DD:::
dx-4-— +_[ Integrals dx
ettt
oo
.1
Class 12 Chapter 7 -
i
=t e c(x+0)PP-8x+ D+ c
_x+4)+-8++c
D D O====
t+ 00
+-00

@



+ -
0 OO op+te=2+

1]
Do
+

_+tx-8)+c.
OR

Put_, .
u=t, ie.,+=t.

Squaringx + 4 =t* 5 x =t*— 4.

Therefore =2t or dx =2t dt

+IdX:
=
—J'.tht
=27J 00 at-2"""pgf [
00 D000, el -1+ e
2
Puttmgt:+,:_"(XJr4_12)+C:+
x-8) +c.
12. (X3_ 1)1/3X5
- 5 - 3 - (3%,
Sol. Let 1= | x dx= | X Fdx_ [ax)

..(D)
Putx’-1=t o x°=t+1 .'.3x2:
S 3x%dx = dt - From (i), I =
+J' dt

dt
it |:||:||:||:|'.'|:||:I+

_O)'JJ
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+ 4/3
ttoo7 U o*C

4

1

ad DD 033 Putting t = X 1, =17(X3

O +
00 OO0+c= 7ty

t Sol. LetI =
+c= 3337348
74
t7/3+
13.
332+ 3+ [ dx g
) X
X2 :19233
x
%23)
+ =
dx go go +I
X
9 ]
) dx ...(d
@3 ®
9x’=
dt
ax” P ax —dtt

_[ 9%

~From (i),I *¢€ _+c=,118t

Puttingt =2 + 3x3; =32

++C

_ 1)7/3+14(x3— D" 4 .

2
@

3)9x
dxx

.12



18(23) x

14.1
m
X X’ x > 0 (Important)
1
dx
Sol. Let 1 =1
wx ] dx(x>0) 5 1= <
m
(log)
(log)
¢!
Thereforel XI ®
dt
m
(log)
dx
Put log x = t.
B <" dt
dx > dt”
m
- From
. O, I=pn
1 J
m
—+ X
/ + 8 '(log)”

m
1
1
X
Puttingt=1log _ | .
X, =
15.29-4
X

(Assuming m # 1)



Sol. Let T =29 4X

X
— 1 —_
XI dx= 82
[ ax ..
94 dxx a0 ..
X 0o0-=-0 (s
dx
294)8adt
Put 9 — 4x°= t. Therefore — 8x = —
o —8xdx =dt dt = 8 log|t|+ cPuttingt=9
dx = From (i), I o1 -
1- -4x* _"8 log|
-8 )
_ 1 -1
tf= 8
dt
o
9—4Xz| +c.
.13
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*e
16 eZX+3
axb
axb a0l
eedx
Sol23¥e*
oo=
_+c
J’ dx =
23 X
2 Coeff. of x
C.
172
o
e2x+3+
e oo



1
e.[ dx = &
Sol. Let L...(i) ()
=2() ¥

X

e.[dx

. 1
Put x°= t. Therefore 2x _ 2
1
= From (i), I = 20)
¢
dt e
> 2x dx = dt. dt I
X e

dt -
‘e
~-ie=l
=12 1 Coeff. of
t
- Integrate the functions in
+c. 1
18.
) 9 26: tan
Puttingt=x% 1=, , Sol. Let I = 'tan
zxe Xe )
20) B +f x
te 2
dx..0) 1
120
Exercises 18 to
=t. N
gldx 1
*e
Put tan™ ' x dx
1+

X =

dt



X
22xXx t 1x
¢ dt=e . +Co-
= From (i), 2 1
- e -
19. = . I _ otan
ee N
-1+1
e?*1

Sol. Let T =4[ dx

X

Multiplying every term in integrand by e, xx
ee—
X]xx
1= =e
. 2X _—X 2X — X
+I dx..()[- € & =€
ee
re¥=t
Put denominator e
X, e—Xd \ dx (=) = ) dx = dt -,
dt I . dt=log|t|+c
= . _t
o J’ ax (e From (i), [ =
dt t
X — X 1
+e ¢ Ofor
*1e ¥ I=log|e
Puttingt = e all real and hencel |
XXX XXX X
ceeexeeee o oq
*+e ¥ +corl=log (e
+=+>+=+010 .
oo - €
O
.14
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2-2
XX

ee
205

XX

ee



+ )_(X22 2() X X

1
+J' 22 2
dx =

xx22—+J. e2X d

Sol. LetI = .
ee- _
ee— dx..()gx dt
€e 2x d
e X
Put _ dx (-2x) =
denominator
ee-
2X +  dx
dx e2x+ e—2x= t
dt
dx = 2(e2x_e—2x) dx = dt
- From

S e 2-2e 22

1

tj': olog|t|+c

dt
1
@,1= 2
Putting t = ™ + &~ ZX’ :1210gl e+ e_le +cC :lzlog(e2X +e e
21. tan2(2X - 3)[' e+ e >0 5 | e+ e P =e™ s
e 2x]
Sol%tan (23)x | dx ( ‘tan?e =sec’6 -
2 N
dx="(sec@3)Dx |
2
sec (23 dx-1
_ ( ): tan (2 I
X I X 3 dx

1

— X+ C= otan(2x-3)-x+cC

2 Coeff. of

lsec() axbdx a
2 axbc

tan ()

22. sec(7 — 4x) X



of
Sol.Zsec (74) -

dx
* [Ttan (74)

4 Coeff.

1 —
— 4 tan (7-4x) +c.

23.1- osin_
X 1

Sol. LetI =

_fax ..
1
X

1-
2 X =

1

Putsin" 'x=t.. 4

dx X:dtl

2
dt= 2
-~ From

Putting t = sin” !
24. 2 cos — 3 sin
X X
6 cos + 4 sin
X X

00+=++00

axbdx a

00+=++00 z
oo

1 ’
x, 1= 9(sin” ! X)Z +C.
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Sol. Let I = 2 €os 3 sin

+_[ dx =2 €os 3 sin

X X -
- X X
6 cos 4 sin -
) XX +_[dx2(2 sin 3 cos )
— 92 cos 3sin X X
XX
sin 3 cos x
X
+f
dx ...(1)2
Put DENOMINATOR 2 sinx + 3cosx =t
dt
2cosxX-3sinx = dt

> (2cosx-3sinx) dx = - Frogf

1
tJ‘Z olog|t|+c.
dt

dx

1
(), 1= 2

1 .
Putting t = 2 sin x + 3 cos x, = 2108 | 2sinx+3cosx | +c. 1
25.22

cos (1 —tan ) xx

cos (1tan) X ix =22

« ]

1secx
SOl. LetI = 29
«J
1 tan) , X
- sec
X
I (1tan)
dx ...(0)
2
Putl-tanx=t...— dt
sec?
x= dx = T %“xdx = dt



26. COS X
X

Sol. Let I =C0S X

C.
1tan — x+

«J dx..G) Put Linear =t, i.e, x =t

Squaring, x = t% Therefore cos t~

dx
— 9t - dx = 2t dt
dt X . From (i), I
dt=2sint+c _,I=2sin
X X+C.

Putting t = J 2t dt = 2 cos

Integrate the functions in Exercises 27 to
37: 27. sin 2x cos 2x

X 1 .
J cos 2x dx = 2sin2
Sol. LetI=sin2d dt

XJ'(Z cos 2x dx) ...(J) Put sin 2x = t

~. COoS 2X
dx (2x) =
<> 2cos2xdx=dt 16
. From dt =

t

I I
. (i), 1= 2 121/2 dt
J' 1

28. COS

+

=+

|

Class 12 Chapter 7 -
Integrals



+ .
t, o _la(sin [ax..@1

X
2x)3/2 ‘e sin
1+ sin
+ X
X cos

2

123/2 S
+C= Ol. Let I=

sinx=t
dt t
put1+ J 12
SLCosSX = _
dxor COS X g4
t
1

dx=dt . !

From (i), I
dt = .[
_+ + C
1 172

1 2
c. 1
“
2

29. cot x log sin x

+c=2
t X +
t+c:21sin+

log sin -1 sin x dx "'(I)Put log
Sol. Let I = cot sinx =tdt
XX.[
dx
d dxorl
dx (sinx) dt sin X cos x
. . 1 .
~From (i), I = t, o = o(logsinx)” + c.
or cot x dx = dt tj'
2
dt= 2

1+ cos X



Sol. Let I = Sin
30.8in dx = -
"
sin
1 cos
X
+f
dx ...(1)

1 cos

Put 1 + cos x = t. Therefore --From (i),I=-
—sinx =dt ¢J =—1og|t| +cPutting t =

dtdx -, _ gin x dx = dt 1 + cos
X, =—log| 1+ cosx|+c.

sin X
31.2
(1+cos)

X _sin x Sol. LetI=5(1 cos

sin ) +J"'(i)(1 cos)

xdx dx = —

9|

Put 1 + cos x = t. Therefore — sin
X =

dx

17
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> —sinxdx =dt

dt
dt

t
J:—Z 1+ cot x

~From (1),I=-5 1cot+ XJ‘
X

_1 —
B dX — lcos

1:+c:1

. +
sin lcos+x



dx =1

_+cl
I dx
X X
+
Sol. Let I =1 sin cos 00,4
0+ sin x
dx = osiny x +_[ dx = 92
_sin sin sin x
X X +_[ X X
* +_[ dx sin cos
X
sin cos

sin cos X X Adding and subtracting cos x in the

. 1 . .
numerator of integrand, XXxx [ = 2SIn COS COos sin

+—+
+I dx
X X
sin cos
XX XX
:lg(sin cos ) (cos sin )
+——
+I dx
X X
sin cos
XX XX
1 . .
— 9sin cos (cos sin )
+--0000
0 + +I dx
abab
XX XX X X
sin cos sin cos x
1 (cossin) 1 . dx dx
=2 sin cos 1 in 1
cossinl .
XX -9 sin cos
__ 1 .
0 ot +I = olx-Tj]..() xx
dx
-=-00
e - -00+
oo 0o oo oo I I

(¢¢



_cos sin
dx =

X X
where I

+cosx=tdt

J

XX
sin cos
Put DENOMINATOR sin x dt

Lcosx-sinx= x)dx=dt-I; t,[

> (cos X —sin
dx (

=log|t|=1log|sinx +cosx|.

Note. Alternative solution for finding I,

I _cossin
X X
dx =log | sin X + cos X | I
+
sin cos
X X
=00
00 oo
fxdxf fx
X
I( ) logl ( )|(
)
s L 1
Putting this value of Ilm (1), required integral _ 2
[x-log|sinx + cosx|] +c.
.18
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1 tan -
X.[ X
Isinl x
Sol. Let I =1 X = cos xx



dx cos

J' D_D DD 0 <
cos sin

XX_J-

_cos

1
dx = 92 cos

dX= )c(os dx
xx__[ 1

2C0S _ _[
COs sin cos sin X x
X X
cos sin
Subtracting and adding sin—++
. the Numerator, cos sin
X in

XX XX

1 o
— ocos sin sin cos o
_ ocos sin sin cos

XXXX

dx_lsincos
J’ X X - 2
_ | xx 1
dx +0000 I cos sin
0-+xxX XX +0000 I dx
cos sin cos sin U * N X X

dx dx
X X

1 sin cos ¥ SN
_o no oo-J [fxdxfx
cos sin [

, O
= 2[x-log|cosx-sinx|]+c —_[

logl()) ‘=00 " cossm
()00 oo f xx

denominator cos x —sin x = t.

Note. Alternative solution for

evaluatingSI COS X X
- dx, put



Sol. Let I =tan

X
sin cos
X X
X
34.tan
X
dx = X
X X
dx
tan
xx.[ -[
XJ dx ...(1)
. tlx
sin cos
sin
COS COs
COS X
oo
=00
9 XXI dx=pp 0
sec 0
X
tan
Puttanx=t. "
= tan tt
tan cos -- sec?
dt
X = dt - From (i),
ax seczXdX _
t :1/2 dt = 12
) the=2¢
I (1+1og) 12
35.1= X +c=2tan"™
X X +
dt %(110g) x
.
Put 1 + log xdx ...(1)

=t X

Sol. LetI = +.[



dx
21
= =dt 3
x X dt="3
dx = tJ'
- From (i), I =2 1 3
) ty = 31 +logx)" +c.
.19
Class 12 Chapter 7 - Integrals
36.2(+ 1)( + log ) xx X
X
2(1D(log) xx X
Sol. Let I =
++ dx ...(1)
I 0 P00 ax-at
X
Putx +log x =t
A | +1 dx = x1
X = G
de ¢ dt
dx - x1
t dtIZgS
1
Putting t = x + log x, 3(X
+ log x)3+ c.314
37. “x X
X .
sin(tan
X intan )
ty
14X
= From (i), 1 =2
1o

314X X

dt



4 sin (tan ). < dx ...(0)

sin (tan) 14

+f
Put (tan™' x
x4) =t
=1 X8

Sol. Let I

[Ruleforsin(())();put()fxfxdxfxt'=.[]

_oao
1
dxfxdx
dt ddfxfx
4_
ey X
Ttan O ( gy dx2
dx =
d 0 |Z|= oo+
+ -
“4210+x4
X
dtg
1
(@, =
~ From 4 +x
tJ' 1 - _1_4
- 4 cos(tan” x) +c.
1 Choose the
1214sin dt = - 4cost+c
correct answer in Exercises 38 and 39:
38.I910
X
10 +10 log 10
x dx
X
+10
e
Xequals

*~x'%+C (B) 10
X+ x'%+C(C) (10



X_x'% T+ C (D) log (10

(A) 10 +e
+x'% + C.
Sol. LetI =
of ax @
X
X

ng XIOIO
10 10 log 10

Putx'®+ 10

X=t

daaa

dXDD:DDDD'.' dt

5 (10x7 + 10 log xx

e . .
xlOe]_O d —d() e ~ From (i), I =

g 10)dx =dt 0 I—l .
Puttingt =x°+ 10 tJ =1og|t|

X I=log|x"+10

1 x!%4c correct answer. OR
orI=1log (10 +c
. Option (D) is the

X9 X

1010log 10 fx

+.[ dx =0)
+10X ' X
10 IdX—logI .20
x fx)|+cf
Class 12 Chapter 7 - Integrals
sl +co Option (D) is the correct answer.
=log | x4+ 10
dx

39.‘[2 %sin cos
equals
X X q

(A)tan x + cot x + C (B) tan x — cot x + C (C) tan x cot x + C (D)
tan x — cot 2x + C. 29
xx.[=



dx

22 .
Sol.”“sin cos X X
sin cos

'

dX [l = sin®x + cos’

x] 22
22

=2222

XX XX )
sin cos sin = S€C
cos

11
|:||:| |:|+|:| EIJ

)XX+I =22 &

ccc

Exercise 7.3

X X
sin cos
X X
sin cos
+=+00 .,
oo oo -
dx
abab
o+00
nof
cos sin X X
X J- 2 cosec dx =
dx + XI
22
dx = (seccosec Option (B)is the

tan X —cot X + ¢

correct answer.

. Class 12 Chapter 7 - Integrals

Find the integrals of the following functions in Exercises 1 to 9: 1. sin2(2x +

5)

Sol’sin (25) dx =
[
x (1co

:12(1 cos(4 10))

1 225)

+ d

S

lsin(lcos2);put252XE||:|9=—69=+|:||:|

=1zsin (4 10)

-+

il

|

X

oo -2

1IZI[]

9 lcos(4

dx =

10)dxxdx 00 [
X



1

1000 00 .+ C= oy lgsin(x+10)+c.x

X
4 Coeff. of
2. sin 3x cos 4x
4xx 1
sin 3 cos _[ _ X X
Sol. dx = 92 *¥f
sin3cos4 dx
dx
=12(Sin (34)sin (3

4)xx XX++ __[
['_'2 sin A cos B = sin (A + B) + sin (A — B)]

Lo +
- o6inTsin()xx X = 4(sin7sin )dx=12|]
J wx [

|:lsin7sinxdxxdx_|:|DII =1

1 cos7(cos) 14
=2 7 3. cos 2x cos 4x cos 6x

0o

X ---00

1
00%C cosTx + 2C0SX + C.

Sol. cos 2x 08 4X (o5 6x :12(2 cos 6x cos 4x) cos 2X :12
[cos (6x + 4x) + cos (6x — 4x)] cos 2x

['_'2 COSX.COSY =cos (X +¥) + cos (Xx-Y)]

.22
Class 12 Chapter 7 - Integrals

1 ,2%) 1
= 2 (cos 10x + cos 2x) cos 2x = 4(2 cos 10x cos 2x + 2 cos =4

[cos (10x + 2X) + cos (10x — 2X) + 1 + cos 4x]
1
— 4(cos 12X + cos 8x + cos 4x + 1)

1 Scosd)xxx |
~cos2cosdcos6  (AX = 4(cos 12 cos

XXX J’

dx:14|:| |jcos 12 cos8cos41xdxxdxxdx dx+++|:| 0 I III -



14sin 12 sin 8 sin 4

1284

Note. We know that sin 30 = 3 sin 6 — 4 sin® 6

-4 sin’0 = 3 sin 6 - sin 30

Dividing by 4, sin’g :34 sin 0 _14sin 30 ...(1) Similarly, cos’g 4 cos )
+ 4COS 39 (11)[ cos30=4 cos®6 - 3 cos 0]

4.sin’(2x + 1)
Sol. To dx
evaluate®sin 21

&

; 1
We know by Eqn. (i) of above note that Sin‘}e :34sin9 _ 4sin 36
Putting 6 = 2x + 1, we have

3 3 1.

sin"(2x + 1) = 4'sin (2x + 1) - 4803 (2x+ 1)
3 L.

= 4sin (2x + 1) — 450 (6x +3)

, + 3 1
dsin@Dx [ dx = sinen dx— 4sin63)
x [ x|
dx X
0-+ _14cos 63
x 00
0o
=34cos @1 g g e
2 of x
6 Coeff.

. . +sin (2x + 1) dx
:38 cos (2x + 1) +124cos (6x + 3) %sin @2Dx I

+ C.
OR
"x where n is odd, put cos x = t.

1 .
- 2_2[1 cos(21)]-++ 1) dx...(Q)
Putcos (2x + 1) =t

x (-2 sin (2x
.3 + . .
Ssin (21) x I To integrate sin
dx =
gi( 2x+1)= dx =dt - From
;'1" sin (2x + 1) 4 2sin@x+ D)

1
(i), the given integral = 2-2(1) -



Integrals :12_33 ¢ tJ,

Class 12 Chapter 7 - dt o3

1

+c=2"t

1
t+ 6
t?+c
0-00
oa

1 1
= 2 cos (2x + 1) + 6C0S"(2X +

5. sin® x cos® x D +c.
cos dx = 3 . X XI
Sol 3%sinX X (sin
I cos ) dx
1
dx =3 Sineng 92X
9X X 2 oono J.
0 DJ 1 dx
3 2sin
1
XI dX = 83 lsin 2
gin2 sin
0o - dx
44xx oo o
o)
0e=6=06-0600
3 1 Putting 2 in sin sin sin 3 4 oo
4x3
dx
< dx —
3 1
_ in 2
= 325m g9sin 6 XJ
x_lgzcos 6
- cos 2 3
0- x 0 DIZI O+c=
OR cos 6x + c. 64
-332
96 To evaluate® ’sin cos dx, Put either sinx =t
XXJ- orcosx:t.(The
- 1
cos 2x + 192

form of answer given in N.C.E.R.T. book II can be obtained by putting



cos X =t)
6. sin x sin 2x sin 3x

1 . . . 1
Sol. sin x sin 2x sin 3x = 2(2 sin 3x sin 2x) sin X _"g[cos
(8 x-2x) — cos (3x + 2x)] sin x
['_'2 sinxsiny = cos (x-y) — cos (X +y)]

1 1 (2cosxsinx—-2cosbxsinx) 1
= 2 (cos X —cos bx) sinx = 4 =4
[sin 2x — {sin (bx + x) —sin (bx — x)}]

['.'2 cos X siny = sin (X +y) —sin (x —y)]

1
— 4(sin 2x —sin 6x + sin 4x)
1 XXX+ _I
~. sin sin 2 sin 3 XXXI dx = 4(sin
2sin4sin6) dx

1P Bsin 2 sin 4 sin 6 x dx x dxx dx” g of [

:14cos 2 cos 4 cos 6
-
. o oo+

XXX[] c. 246

7. sin 4x sin 8x

. X X
Sol. sin 4 XXJ 92sin4 J
sin 8 sin 8 dx
dx
1
_ 9[cos (48) cos (4
-—+
8)] xx xx I

['_'2 sin A sin B = cos (A - B) — cos (A + B)]

.24
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1

=12(cos (4)cos X X_[ dx = 9(cos 4dx[".
12)-- -
) cos12)xx I
cos (- 0) = cos 0]
=12D Dcos 4cosl12xdxx dx_[| b I J =1251n 4 sin 12
xx-00
oote.
oo
412
X
X
g. 1—cos

1+ cos



dx =

1 cos . . .
X dx ( “tan®@ = sec’6 - 1)
2 0
2 cos )
=“sec 1
006 -06=+06= .2

0 00 og - _
221 cos2sinand 1 cos 2 cos X0 0 I:II]I

22
2 sec —X + ¢ =2tan
= 2 - 2
dx
Coeff. of
tan
dx -1
XJ’ .[ = 2l X_x+c.
X
+
«J
9. cos? 1+ cos
X
- X Sol. €0S
X X dX
1 cos

Adding and subtracting 1 in the numerator of integrand,

X
_lcosl+-
+-ppp X
+I lcosl
0 o=
++I dx =
X
ccc
-00

opg-.-abab



h

1 cos X xx1cos1cos

. _12tan2 +C=X-— tan2

Find the integrals of the functions in Exercises 10 to 18: 10. sin® x
4 sin (sin)xJ' cos2 O0-
l.

So
2 X
X[ w2 00
ool
dx =22 dx
2
(1cos2)
gl
dx d P(lcos22™ ™[
B X = cos2)+ -
X
4 o0+
X
1 1cos4 +06=00 .. +-0000
-4 12cos2 oo~ oo
1 cos 2 cos,
00 [ dx2 22

.25
Class 12 Chapter 7 - Integrals 142 1cos44cos2

1
O++ - dx - gBcosd™ X[
xx 00 I 4cos2)+-2dx
oo



oo + -
:18 31cos44cos2dxxdxxdx IIIIZIIIJ
:1851n44sin2342
X X
go+-00 3 1 1 . 4
X 00+c= 8x+ 32sindx— 48in2x +c 11. cos
2x
X 2 2 X
I 2 (cos2) I
Sol.* cos dx = dx
21 cos4
dx dx = 2(lcosX
00 oof 1 /
oo 1)
= O0+x 4%
cos4d)++
2
X X dx
:142(160542 I
+06=00 .
X 00 oo
:141 cos 81 2 cos 4
2
_1421cos84cos4 dx = 1 ++r(3cos84cosd)x
- =5
+  ++ 1cos2cos, xdx
x 000 00fds? 2
O+++
xx 00 DIZ
]
100++ 31cos84cos4dxxdxxdx
s oollJ
=1851118451114384
X X
1+ cos X
+XI dx =*1 cos %sin
OO0++00 3 1
X O00+c= 8x+ 64sin
X

8x +lgsin Ix +cC Zsin X
12.

+I dx =(1 cos )(1 cos)x

Sol. x -+ X+f dx
1cos1lcosx1cosx
dx=1I dx-cosxf dx=x-sinx

=(1cos) - XJ



% Note. 1t ™

be noted that letters a, b, ¢, d, ..., q of English Alphabet and letters q, {3,
Y, 0 of Greek Alphabet are generally treated as constants.

13.C0S8 2 — Ccos 2

X
a
COS —
a
COS X
I dx =22
-a x ="%(2cos 1) (2cos1)
X
So|.€Os 2 cos 2
-a --qg-
X X
X
COS COS
-a J cos
dXcos

_a_[dx:222c0s2(:os222c0s1200s1x——a+x

-a
COS COS X -a _[ dx cos cos
%2 cos cos -a
X XX
X
-a _[ dx = 2(cos cos )(cos cos ) —a +a

—_ dx

=2 a (cos cos)
COS COS X x

sin X + 2x cos A + C.
+q
=2 (cos cos ) x _[

dx =2 0 |]cos cos x dx dx+

a .26
DDI dx] =2 [sinx + (cos a) X] + C
J—=2[sinx+cosaj_1 =2
aj Class 12 Chapter x sin a.

7 - Integrals dx =

dx=sinal J—
Remark. sin
Please note that sin



sin

14. COS —sin XX
X X B
1+sin2
aj cos sin XX
dx # - cos a. + +I
dx
Sol. Let I = COS
dx =g
+f
1 sin 2 cos dx ...(0)
X
X X =
cos sin 2 sin +-[ 2
cos sin
X X XX Put cos x +sinx =t. dt

(cos sin ) x x

dx Therefore (cos x — sin x)

L 1
dx = dt. dt= 1
S—sinx + cos x = dt
t - +C.
J = ~
~From (i), 1= COSs sin X X
15. tan® 2x sec
=1 =1
_ 2X_+c
tyc=l
2sec 2
Sol. Let I =*tan 2
X XXI
dx_%(sec2 1)
X Isec 2x dx =2an 2 tan

_ =122(sec 212
sec 2 tan 2 X XX I

dx [._'tan2 0 = sec’ -1l
sec2tan2)x dx...(i)
xx__[

d

Put sec 2x = t. Therefore  dtdx: o

sec 2x tan 2x

dx (2x) =



1

sec 2x tan 2x dx = dt - prom At = 2
1 _
@ 1= 20t [ ()

1
tdtdt - .[.[

| t+c
t* 2
t
1, 0-00 1
_2%3 00,c_6
t
1 5 1
Putting t = sec 2x, = 65€C 2x — 25€C 2X + C.
16. tan*x
XX 22 -
Sol'tan gy _ 2 Ztan _[ dx= tanX .[
XJ' tan (sec DX gy 2%an
sec tan ) 2 2 X XJ' 2 XJ‘
_J. dx = tan sec dx - tan
e dx=2 %tan
dx — -
XJ’ 2 X _[
(sec 1) dx
X X 2 X dx + 1
=22tan I sec | .[ I
sec X — dx

For this integral, put tan x = t.

sec
X =
dt .27
. Class 12 Chapter 7 - Integrals
dx”" % x dx = dt

ttanx+x+¢
2

3
dt—tanx+x+c= 3 t_[

1
Putt=tanx, = 3tan3X—tanx+x+c.
33

sin + cos
X X
17.22
sin cos
X X
+
J’ dx =33
Sol. sin cos 2222
33 XX XX
o+0a0 . .
XX O D.[ dx x SIn Cos SIn Cos
sin cos 22 X
X X

sin cos

sec

X



ababcce

X X
+ =+ .
ooo0 0O0-
=99 COS sin
X X
o+00
+ IZIIZI.[ dx XX XX
o0 o IZII dx =S COS o5 cos sin sin
X X
sin cos
dx
= (tan sec cot
+
cosec)xxxxI
XX XXJ' CcosecC X + C.p

=sectan XX dx + cosec cot dx = sec X —

X2
cos 2 + 2 sin +J‘
18.
dx = cos 22
cos sin
2
-+ dx X X
Sol. .[
X X 2
(12sin) 2 sin
cos X
X _ 2]COS 2

2 X
cos XI dx ="sec Note. Method to J-
Integrate the dx=tanx +c.

functions in evaluatel

Exercises 19 to 22:

pq
xxJ
dx if (p

. +q)isa
sin cos

negative even integer (= — n (say)); then multiply Numerator and
"x.
Denominator of integrand by sec
1
19.3

sin cos X X



sin cos x x_[ dx...([»)
Sol. LetI=3

Here p + g = —1-3 = -4 is a negative even integer. So multiplying both
Numerator and Denominator of integrand of (i) by sec”x,

4
XXXI = sec
dx
sec 34
4 X  tan
I= X
sin cos sec
; 0
I Lsin . gp e 43
X sin cos sec sin
dx
===
X cos . tan
4 XXX XX X
X X
22
sec sec COS COS
sec X X

orl=
XX +J’
29 .
dx =~ “(1 tan) x.[ dx ...(ii)
Class 12 Chapter 7 - Integrals

tan
Puttanx =t
tan
X
.28

dt

dx” P“x dx 2
- sec? + dt= 1t
X = =dt |
~ From (ii), I = +

(i) 1 0 DDDDIdttt
t
) tt
2 t+C EJ’dt'F
dt=log|t|+ 2 tu |

DD+DDJdt=1



L.
Putting t = tan x, = log | tan x | + 2tan" X +¢.
cos 2 X

20.2
(cos +sin)
X X

XX+_I dx =%%

cos 2 X X COS sin -
X
Sol. Let I =2 (cos sin
+_[ dx x x
)X XX X )
(cos sin )

_(cos sin )(cos sin ) 4+ +I

dx = €Os sin
+ - -
X XX X
(cos sin )(cos sin )
Put DENOMINATOR cos x + sin
X=t

+I dx ...(i) cos sin

dt
S—sinxX + cosx = dx = dt
dx = (cos X —sin x)
=log|t|+c=1log| cosx + sin x | + ¢ Note. Another method
to evaluate integral (i) is, apply f x

~ From (i), 1= ¢J

O
[ dax=tog| ().
fx
O

21.sin”
'(cos x)

I Slrl2 X_ |:|'r|'

dX _ 1S1n

Sol.'sin (cos)x_ =9y 0O IZI_IZI III.[ dx

J‘ dX—XJ’
B dx:ZTrJ'dX
oo oo
= Trl.[ dx = -
) 221 2 2
X-2Xic. dX—IXJ



cos (—)cos (—)xaxb
Sol. Let1=1

cos () cos ()xaxb _ __r dx ...(i) Here (x —a) - (x-b) =x -
a—-x+ b =b - a..(ii) By looking at Eqn. (ii), dividing and multiplying
the integrand in (i) by sin (b — a),

sin [() ()]
1=1 -
sin()ba- __Idx[By(ii)]
1 xa xb
;in()ba— cos () cos ()
xa xb xa xb
1 sin () cos () cos ()sin() -
sin()ba-ba -
sin () __I dx xa xb
- cos B - cos Asin B] . 29
Class 12 Chapter 7 -
__Idx Integrals
xa xb
cos () cos ()
xa xXb
_1 xa xb xa xb
sin () cos () cos ()
sin()ba-_1 sin () xb xa xb
cos()cos()cos()
dx cos()A-BAB
-— = - xa o =- .
oo oo DD““cos()cos() oo OO -
j N cce
[.sin(A—B)=sinA
()]XaXb___J 1
sin()ba_[tan()tan dx

gl
sin()ba_[—log|cos(x—a)|+log|cos(x—b)|]+c('_'tan
dx =-1log| cosx|)



xb
sin()ba_logcos()

_1

- C'log log 10 . 1un

n
xa o -= .
cos () oo o0 -

_I dx
22
X X
sin cos
sin cos
2222 XX XX
0-00
0 DI dx
ababxx

Sol.

Choose the correct answer in

Exercises 23 and 24: 23.[22 sin ST €08 SN €08 1 ID g oo

cos " cce

X X

dx is equal to

X X

22

sin cos

(A)tanx + cotx + C (B) tan x +
cosecx +C (C)—tanx + cotx +
C(D)tanx +secx+ Czz2

X X

sin cos

22
o - 22
oo IZIIZII COS dx = (sec

T 22 sin X X cosec)xxj



X b'¢ (-cotx)+ cotx+
/ /
2 dx=tanx- C

2sec dx - cosec =tanx +
C .. Option (A) is the correct answer. x
24. J‘ L(1+)
e X
dx equals
e X
X
cos ()
¥) + C (B) tan (xe*) + C (C) tan (e
*) + C (D) cot (e
(A)—cot (ex+ Cx %)
ex
+ X
Sol. Let I) '[ x
=l g (e
cos ()
x=t
Put e
[To evaluate [ (T-function or Inverse T-function f (x)) f '(x) dx, put f
x) =t]
dt
*1+xe
Applying x_t J'
Product Rule, €08 -
e*(1+x)dx
=dt dx
ore dt
dt

=2
sec
- From (i), I J
®) + C -.Option (B) is the correct answer. . 30
=tant+ C=tan (x e

Class 12 Chapter 7 - Integrals

Exercise 7.4

Integrate the following functions in Exercises 1 to 9:
X X

6 X+I dx
1. 5
3x°3
3 Sol. LetI=¢
+1 Putx®=t

dx ...(i
2 X+‘[ * (1)322



1
() ] dx = 3X2dX
< = dtdt

3x2:
dt

) . 22
~From (i), 1=""1 t+_[ :11tan_11

oo
x dx
xaaa
e J"ll ~1
=tan
22
+ C.
0 IZIIj 0
Note. ax®+ b (a # 0) is
called a pure quadratic. 1
2., 14 +x
+ 1 1
Putting t = x% = tan” I(XS)
14+ dx =
XJ’ 22
1 22
Sol. Let I = J dx=log xXxa+
dx@2)1x +
+,Xa+
Using22
*og (2)(2) 1
X X
++

+ C = gog?241xx++,C.

x 2-)+1x



dx=log  xXa++

xa+
Zlog (2) (2) 1
1 X X
1 -+ -+
2 Coeff. of 1 =
. +C
2)1 -+
@) dexzz
Sol. Let 1= 1(2)1- 1Coeff.
+ of
«J X
ax =—log?2441 —++ -
+
I XXX+C
Using 59
=log »1
245 —+ — + XX X
+ C.
m n mn nm
nm
log (log log ) log log log
Class 12 Chapter 7 - Integrals
1
4.,
00-=--=-=00 9 — 25x
oo - -3t
1
1
925_xIdX=22
Sol. LetI =,
X

3 _
©) X.IdX



xdx a

1
=sin
1 O0ax
5s1n3_
X ] 5
- 5 sin_1 3
C.
X
3
5 Coeff. of =
x 00
oot
0
5.4
X X
1+2
X3 2
er_[dx=3222
Sol. LetI =412
+ .
o ax .. 120
Putx?=t. .. 2x =
dt 1
dx= 2x dx = dt de

- From (i), 1 =>2%12

Y e at

121tan
t
3
L+C=
11
2 Coeff. of

Putting t = X7, =3

oo



-1
9 otan (2
t)+C
9 otan 1( ) XZ) + C.
X 2
6
6. 1-
‘XI dX=2321()
X
X
_XI dx =13232
Sol. LetI =3x
61
o ®10
t
Put x° = t. Therefore dt
— 3x
; dx~ T ldx=dt. 1
acode o '3
12
1= 31
+
1
21. 1
log +C
t —
1- 1 oo
o at= sl
J' dx
axaa-Xx
ax
11+ =log-,
1
Putting t = x3, _ 610g33
. |:IIZI O22
1+x
1
-1
7.2 —1x _+C.x



0o
Sol. LetT=,'1x ]

oo-
X
0
_IdX=221
11
X X
X
dx .32
1
X
dX—22
X —
Class 12 Chapter 7 - Integrals
1 2 dx
1 2 1x
A
1]
Jzz
X —

dx -1 22 +-1..(H 0
x —log XX (D dxxxa

1:logl + =
oo X
22
Xa-—
oo
LetIl=221
dx
dt =
dt

]

Put x> 1 = t. Therefore dt
2X =172



t=2
t=22x—

1

+C1

Putting this value of I, = x _ [

2
9 1

dx in (i),

1:12(22x—1+C)—10g|x+2x—1|=2X—1

66

+Xa

|
dx =

1
C;where C
2

1

32

C
9.

+Cz—log|x+2x— 1]

Sol. LetI =

3 X dx ...(D)gz ¢

xa+t

66xa+I Put X3=

dt

ta+

:zx—1—10g|x+2x—1|+

t. Therefore 3x*= -,

1
From (i), 1= 326

at
ax = Fgx - at.

O1

1
J-= 3232
ta+
()I dt
1 +C
310g232 0o
tta++()
ldxxx alog
J’22
O00=++
22
+
oo



1
Puiting t = x> _"glog’ ¥ x xa + +

X

9.

X

Sol. LetI =
dx ...(1)

|

22

tan 4

Class 12 Chapter 7 - Integrals Put

tanx =t. - sec’x =

—dt
dt 1
t+
2]
dt
0o
- From (i), 1 =24 t +
dx x x alog
~ log??

SecC 2
2

+C. tan+4 x

2

sec

.33

22
dt

= Sec:
2x dx

tt++2+022.'._[

Putting t = tan x, I = log’tan tan 4 x x

ttic
Integrate the following functions in
Exercises 10 to 18: Note. Rule to



evaluate
O0=++ 00

dxor.[1

Quadratic
dx or rQuadratic dx

1 .
I Quadratic
Write Quadratic. Take coefficient of x° common to make it unity. Then

21
complete squares by adding and subtracting  coefficient of

Sol.s1
92X
000 xx+2
0 +2
0
10. »1
dx =
XX+ + 1 1
52] ?
XX+ ++ dx
211I
dxzzz‘[
1

dx =log | x + X a 4

xa+

USingzz
(D1Ix++
=log|x+1+22(1)lx++ +c=log|x+1+2xx++22|+c.11.21

9+6 +5 x x
Sol. LetI:21
965xx 4 4] dx..()1

Quadratic.r dx _
Here Quadratic expression = 9%’ + 65+ 5

Making coefficient of x* unity, = 0265
X X

gp 00O
99

-9225



DD D+ +|:|D

39

1
5 Coefficient of

To complete squares, oo 00 5, 000

oo oo=9 0o
0o

adding and gyptracting

ZX
gooao oo 3399

22 9 X
= 12X

11233
.34
0 |:||:||:|++—+|:||:|

52115 0ooa ++00 2
oo oo= 9x +

Class 12 Chapter 7 - Integrals 39x

++0000
0000 0

6x+5=9%212

%_.

129 oooooo
X

Putting this value in (i), [ = 55 33 Ny
DI:I++ oo IZII][| 0
1
1o
_ E
Idx
12
DD|:||]|:|D++|:||:|D|:|
X 0=0000

Llagaxs 1- |



o0d, jtan_; 33 2 3

oo
11 xdx +cl22
tan
Xaaa
Ox+31
oo3
+
O0x 0 DD 0+ c.
g Pptan!
oo 1
00+c= 6tan— 13100
2
2
3
1
12.2
7-6 —x x
1
76-- 1 Type
X X .[ dx ...(Q) Quadratic .[
dx
Sol. LetI =2
Here Quadratic expression is 7 — 6x — X=X bx +T. Making
coefficient of x> unity, = — (x2 +6x-T7).
goo 1 .
To complete squares, adding and 00 coefficient of 92X

. 1
subtracting , 6

=92

oo0
=[P+ 6x+9-9-T] =—[(x +3)>=16] ..({) =— (x + 3)*+ 16 = 4>~ (x
+ 3)2...(iii) (Note. Must adjust negative sign outside Eqn. (ii) in the
bracket
as shown above because otherwise we shall get — 1 = i on taking
square roots.]
Putting the value of quadratic expression from (iii) in (i), 0 x

+00
oo+ec

4(3)-+ [ 4
1 * dx = sin— 13

I=95



“p

O0=22
13.1 -
sin xdx a oad
ax=010
(=1(=2)xx
(D(2)xx__ [ dx=,l
1Sol. LetI =

XXX~ —+ .35
2 2.[ dx Class 12 Chapter 7 - Integrals

XX_+32IN(D

=2
Here quadratic expression is x%— 3x + 2. Coefficient of x’is already

1 .
unity. To complete squares, adding and subtracting —coefficient of

2
2
2x32 33

ooo. -,
0o 000,

ie.
2

a
oo~
oo~
o - _]‘99812
Xo3x+2=x"-3x+23 oo od 4

9

DDDDD— 4+22



Putting this value in (i), I =553 1

DD 0 DD__D goo

22X
22331
=log
DDD
222XXgp+c¢
0go0-+--00 =log + -
oo 22X a-—
L. dxxxa
. J‘22D 0
~10g323 2
9 XXX —+ —+ + c. [By (ii)] 1
14. 2
8+3 —x X
1
dx ...(Q) 83+ -
xx.[
SOl.LetI=2

Here quadratic expression is 8 + 3x — XX=-x*+3x+8. Making

ZX

22XX
24XDD ooo
2
=414_ 32

coefficient of x> unity, = — (x2 -3x - 8).
To complete squares, adding and subtracting
ogoao
0
22
=23
0 2
1 .
5 coefficient of
goao 0o
2
8+3x-x2=- 398
000 - —pogg ™
oo 0o

DD |:|_|:| Ox

DD——DDDDD

oo



22
[oood 3

24 oo
T =24
(See Note given in the solution
of Q.N. 12) 041 .36
Class 12 Chapter 7 - Integrals
u-00 .
o o---@i) 1
aa
00-22X
dx
9 00
Putting this value in (i), I=42 0o~ - 000000
413
X
- sin— 12341
1
=sin 'x - 22
3 22
xdx a (=) -)xaxb
1. -
s ax=01[ oo
1--
| 15.
41
2
00= -00
9 0x oog+e.
axb__
dx =
51
O0x
11
Sol. LetI = _[
dx .
x bx ax ab ——+ anbab_++()J‘...(l)

= 2

2
Here Quadratic expression = x°— x(a+b)+ab 1
coefficient of

02

ooan



Adding and subtracting 0a b+ oo

oo2
nab* Y000
ab Dab+DDD|:|+
; 2
2
=x"-x(a+Db) ab
0 2
+2
2
_ 2
X O+-0 0
ab Oz
oo+ ab
-ogop 04
oo
d
oo
-0o0oo0o
0o 0 0—O40)
= 0o ab
oo+ oo= &
Ooo+ 00
O 0o oo
ab2 X 2 oo+
abab+—42
go-2=
-00oao ..
oo po-2 (. (a+by’-dab=a’+
ab-4
ab -00 D g 22+ b>=2ab = (a
X Oab 0 )
2 -b)")
b +2ab-4ab_
Putting this value in (i), 1
J' ooo0+-
dx
I[=5;
X
ab ab
22
22
=log
oo
0 DDDDDDDDDD
ab ab ab

<x 0 00++-



0-+-- 0 22
oooooo

0 0o o
000 0o+c2 1:10g|+_|

g

dxxxa 22Xa—

oad

oo.as7

Class 12 Chapter 7 - Integrals

ab
O+ xxx ab ab

20

-+ -++[ |:||:| |:|+c [By (i1)]

Note. Method to evaluateJ-Linear
dx orILinear d

Quadratic

Quadraticdx
orILinear Quadratic dx.

dX(Quadratic) +
B.

Write linear = A
Find values of A and B by comparing coefficients of x and constant

terms on both sides.

X
4 +1
16. 5
X X
2+-3
+
41
de...(i)
Sol. LetI =2

+ —



23
XX

d
Here (4x + 1), the numerator. So
ic 2
dX(Quadratlc X, +x-3)is

put2x2+x—3:t.

dt
LUx+ )= dx=dt dt
ax = X 1) 12
- From - t,[: 12
. t
(l),I=dt I t+012
=2

t+c:2223xx+—+c.

17,7 %4
X
X
0
1
X
oo J'
X O0+xx dx
all )
Sol. LetI=221
dX:222+ 11
=21x
dX+222 dX
X -
x| 1]
_21

22
dx +2log | x + x-1|+c X—I
..



x-J

X

dX = 2221

Lett, 2, X

x-J dt
Put x> 1 = t. Therefore

2X =

or 2x dx = dt.[
dx

Class 12 Chapter 7 -

t
2
1 e Integrals X
tf= 2
dt
1
1 :12
t_ t =2X -11
1
= ol2 .38
dx = 2% = 1in (i) Linear

Putting this value of (I; =)21 59

1:2x—1+210g|x+zx—1|+c.

5-2

X

18. 5

1+2 +3 d
X

XX

X_'[ ++I

dx ...(0)



ie,bx-2=A
X(l + 2X + 3%,

d )+ B
SO|. Let I= 2
123 A dX(Quadratic) i _[
< x +B dQ;a ratic
Let Linear= d

orbx—-2=A2 +6x) +B..(ii)i.e, bx -2 =2A + 6Ax + B

5
Comparing coefficients of x, 6A =5 5 A = 6

Comparing constants, 2A + B=-2

5 10
Putting A= 6, 6+B=-2

orB=11
10
S B=-2- 6=22
3
6

5 11 .
Putting values of A and Bin (ii), 5x -2 = 6 (2 + 6x) — o Putting
this value of 5x — 2 in (i),

511(26);

I=, dx X X
123
+
26x1
5.2
~1=6
11
++.[dx— 3°
123+ +
123 xx xx.[dx
1
:561 _11312...(iii)+
26x
++I dx
Here I, =2
123

XX



Put Denominator 1 + 2x + 3x> = t.

dt
L2+ 6x=dt =dt
ax (2 +6x) dx
1 Jdt:log|t|:log|1+2x+3x2I
~b=1 (iv) 123 + +
. XXIdXZZl

d -1

Again I, =2

1
321XX 4 +_[ dx Quadratic.[ dx

Now Quadratic Expression = 3%+ 2x + 1. Making

] ]
coefficient of x> unity = 3291 gpot+

oo

33XX

.39
Class 12 Chapter 7 - Integrals

o0o0 +++-0000

oo oo
52111
Completing squares = 3
3339X%XX
_ gl1312
212339XIZ|I] 00 ---==3999
DDD++DDDDD
dx3 3 x
| dx = 321
I oa oo
1 oo++ U
TZIgzz oo o non 12
39x 0
++00
0 gooo



32 11
x+,_.003 tan
. x dx
oo+ .[
DDDDDtaIfDD_zz
'3 xaaa
B 2
9 Ox+
, 1 tan
t X _ 2 —131
-1 32 -13; 0g--(v)2
Putting values of I and I2from (iv) and (v) in (iii), we have
tan
1+2x+ 3X2| _11312 — 13 1
Ox+
0
|:||:|+C.
2

Integrate the functions in Exercises 19 to 23:

19.6 +7
X
(=5)(—4)
X X
+
__Jax=.67
Sol. LetI =
+
dx ——+

57 f
X
(B)(DHxx X
ie,1=467
+ J ax ...(i) Linear

xxx4520

5
I= ¢log|



XX
920 Quadratic .r
dx
Let Linear = ¢
A .
dX(Cluadratl
c)+B

ie,bx+7=ACx-9)+B..(i) =2Ax-9A + B
Comparing coefficients of X, 2A =6 - A=3
Comparing constants, — 9A + B = 7.
PuttingA=3,-27+B=7 > B=34
Putting values of A and B in (ii),
6x+7=302x-9)+34
Putting this value of 6x + 7 in (i),

-+
3(29) 34
X
dx 920
I=2 I
-+
X X
dx + 34 51
X 920
-t XX —+ dx
XX 920

=329 I

=31, + 34 L...(iii) -
I[=,29 dx

X
I
920

Putx*~9x+20=t. - 2x —9 =
> 2x-9)dx =dt



Class 12 Chapter 7 - Integrals

dt
dt
I:uz
dx
.40
12 tdt
11 - t-[ =
t=2
t1/2

=22xx-+920..31v)

I2=211
XX -+
920 dx=»
dx
981920
|Z|—++—|Z||Z||:||:|
94XX
2
1
1
_[dx
_[ dx =55
=,91 #2991
o -- oo --_ 00
op O0O0g9gx poop OO0 2
91
92X
=log
O00-+--00 dxxxalogll
IZIIZIDE|
1
999 xx 00
oo

e

00=+-
22

oo



2
I ~10g929 20
2 XXX —+ = +..(v)*?9 1 81 12 29 920
+0000
2244xxxxx " gt
00000 —-=+--=-
0ooo

Putting values of I and Iyfrom (iv) and (v) in (iii), I = 6
xx—+920

+ 34102929 20
—+ -+
2 X XX + C
+2
X
20. 2
4—
X X
(I)Line
- I ar
dx
dx 2
f Quadratic .[
Sol. Let 1=, 4xx
d

Let Linear=A B
dX(Quadratic) +

ie,x+2=A(4-2x)+B..(ii) = 4A - 2Ax + B

Comparing coefficients of x: —2A =1 5 A= 27
Comparing constants: 4A + B =2

1_
PuttingA= 2 ,—2+B=2-B=4

l _
i), x+2= 2 (4 - 2x) + 4 Putting
Putting values of A and B in (
this value of x + 2 in (i),
.41

1(42)4
Class 12 Chapter 7 - Integrals 2



dX= 2_2
42x1 dx + 4y
2 4xx
1-"4 xxpex- [ dx

:12_11 + 4T, ] = 5

dx
42x
dt =1
Putdx-x’=t-4-2x =dt
[ dx=>(4—2x)dx=dtjl
_ o=
4xXxX 5
dt
1 e bl
21 = t-[
dx (V) 172
4XX_I 5
t_ot-9 4xx-

Quadratic Expression is 4x — X=X+ 4x
= (X Ax) == (P —dx +4-4) = ~(x-2)°-2%) = 22— (x - 2)®

1
x_...(v)
dx =sin— 19
Slp=299
1. X
sin dx
2 2(2)--
xJ
= "o
e J’l ax a
22

Putting values of I; and Iyfrom (iv) and (v) in (iii), X —



2
I=—"4x x - +4sin— 12

2
21.,+2
X
X X
+2 +3
+2
X
Sol. LetI =
J’ dx ...(Q)
2
++
X X
23
d

LetLinear=A B
(Quadratic) +
dx

e, x+2=ACx+2)+B..())=2Ax+2A + B

1
Comparing coefficients of x, 2A =1 5 A = 2
Comparing constants, 2A + B =2

1
PuttingA= 2 1+B=2-B=1

1 .
Putting values of A and B in (ii), x + 2 = 2(2X +2) + 1 Putting
this value of (x + 2) in (i),

1221,
X
+
++
2
J’ 23.[ dx+ 23.42
X X

1=, ++
XX
23 ++

1 dx
dx = 925, XxxEE
X

Class 12 Chapter 7 - Integrals



1
T2 ol + Ll [ =522

X
dx X X
+ + I
2x+2)=dt dtj
2
dt 23
. 2 2 =
Put x°+ 2x + 3 =t . dx=)(X+ ) dx dt = 15
12
1 tI:
I = t
t:2t:22xx++23...(iv)1
XX+ + dx =
2 51
=511
3]
212.[
xx + ++ dx
22
dx=log|x+1+ (1D(2)x+
+|
=22
J' oo
(D(2)x++
1
dx x x alogl |
'-'Iz2
+
22 O0=++ 00

xa
=log|x+1 +2xx++23 | ...(v) Putting values from (iv) and (v) in
(iii),
++
I=2XX++23+10g|X+1+2XX 23l +c.
22.,+3

-2-5
X X

Sol. Let I
=53 X



_ —_[ d dx..(i) 2x x

5

ax*2_2x_5) +
B
Letx+3=A

orx +3 = A@2x -2) + B..(ii) = 2Ax - 2A + B Gomparing

coefficients of x on both sides, 2A =1 = A= 2 Comparing
constants, —2A + B=3

1
PuttingA= 2—-1+B=3-B=4

Putting values of A and B in
(ii), X + 3 = this value in (i), -+
1(22) 42 12(2x —2) + 4 Putting
1 J’ I=,XX
dX = 929 2bxx
9 25
XX~ -
25]
J’ dx +4 dx
X 2l
1
= oy +41,..(ii) -
Il = 22 2 X
2x — 2 =
__Idx dX=)(X ) dx dt'430Iass12
XX Chapter 7 - Integrals
25
Put x>~ 2x — 5 = t. Therefore (2x
1
A1 =

—2)=dt o =1og|t] =log| x*-2x-5|

..(iv) Again I, = 51

dt
Xxx-- dx

5)

=51
XX - +——

2115de=2(1)6x__I
1



dx

(D6x__[ =
1 26 logl 6
16
=2
—4.(V)X
dX oo
X
J- dx X+a
xXaa
x-a
11=1log- +4+10
2 X
22
oo
Putting values of I; and Irfrom (iv) 0o
and (v) in (i), x
1 5 2
1= 2log|X’_ox 5|4 610gl 6
+
_++c. 16
23.,5+3
" X
X X
Sol. Let1=453
dx ..,
+XX
410 @

LetLinear=A B
(Quadratic) +
dx

ie,bx+3=ACx+4)+B..(ii)=2Ax +4A +B



Comparing coefficients of x on both sides, 2A =5 5 A = 2
Comparing constants, 4A + B =3

5
Putting A = 2 10+B=3>B=-7

5
Putting values of A and B in (ii), 5x + 3 = 2(2x + 4) - 70 24)

7
2
X+ -
dx I
Putting this value in (i), I
=, X X
++ dx -7

)1
X
5
929 4
410 dx
XX+ +
+ 4101**
X X
410
5 =
ol 7L.Giy+ 177
24 *
X X X
410
.rdx orl=
+4=
dt

ax” @2x+4)dx=dt.44

Put x°+ 4x + 10 = t. Therefore 2x

Class 12 Integrals I 2

Chapter 7 -

dt = 1
dt



t.[ _12

t
1
1 =
t=2 tl
=22xx++410..(iv) =11
XX+ +
410] dx =51
dx
XX+ ++
446J

|

22
dx=log|x+2+ (2)(6)x+(2)(6)x++
+|

=22
oo

o

22

Xa

1
dx x x alogl |

+
00=++ 00

=log|x +2 +2xx + + 410 | ...(v) Putting values of I, and Lfrom

(iv) and (v) in (iii),

I=5°xx++410-7log|x +2+*xx + +4 10| + c. Choose

the correct answer in Exercises 24 and 25. dx
24.[2+2 +2

equals
X X q

(A)xtan™'(x + 1)+ C (B)tan™ '(x + 1) + C (C) (x + 1) tan™ 'x + C

(D)tan™'x + C.
XX++I:21

dx dx =55
correct answer. dX
Sol.22 2 wer- 22 x

XX+ ++ 25]’29-4
2nf '

equals
X q

(D1x44f 00



dx
9-8 oo+ f

11 x dx
tan 0o=22
Xaaa
+ 4 Option (B) is the
x +C
1
= ltan— 1( 1)

1

-1 _
- tan x+1+ C...8 9

1 0oo
X+ C (B) 2sin— 1 oo
1 0oo 9-8
(A) 9sin— 1 oo8
9-8 1 4 000
X+ C (D) 2sin~ oo
1 0oo X+ C.
(C) 3sin— 1 oos 8
dX dX
XX_I:249
X+C9

-+ ...
Sol. Let I :29 4 X XI @ Here Quadratic expression is — 4x2 +

9 o -
gx=-42 4xx pp 00O
0oDoOo  -+-00000000

22
0o no=-4"99
-4 0o oooo
22 88x oo
--Qooo
999 0
o 488XX oo
0
SSXDDDDDD——+DDDDDDDDDD=f299=4
.45
229988XDDD 0oo
--00oo
oooo oo

Class 12 Chapter 7 - Integrals Putting this value in (i),

I dx :1222

1222DDD DDDDDDD—- EIEII:II]DD



--000a0
9 0o go99
8 —
x x=00
) 98 DX—DD
. oo+
= 2SI 'x- +Clsin xdxa c!
a
1
= 2sin— 1899 |
. Option (B) is the correct answer.
O00=22
00
.46

Class 12 Chapter 7 - Integrals



Exercise 7.5

Integrate the (rational) functions in Exercises 1 to 6: x

L)+ 2)
X X
X

(D xx++

Sol. To integrate the (rational) function

XX4++=-A

X .
Let integrand( D(2) X+ 1,Bx+ 2"'(1)

(Partial Fractions)

Multiplying by L.C.M. = (x + 1)(xX + 2),
Xx=Ax+2)+B(x+1)=Ax+2A+Bx+B

Comparing coefficients of x on both sides, A + B = 1 ...(ii) Comparing

constants, 2A + B = 0 ...(iii) Let us solve Eqns. (ii) and (iii) for A and B.

Eqn. (iii) — Eqn. (ii) gives, A=-1

Putting A=-1in(ii),-1+B=1 5 B=2

X
+,.2
XX 4421
Putting values of A z;mdB x1
X+ 2

in (1),

Dnx

X +
l.rdx+21

XX++J’dX:_1 -

: 2.1

(D(2) x-9
:—log|x+1|+210g|X("'|t|2=t2)
+2|+c
X +

o [ a(2)

X
=log|x+2*~log|x+1
| + c=1log
+

++ C.



% -
of dx=ys
Sol. To integrate the

(rational) function 51

x-9
I1lx
1
.47
Class 12 Chapter 7 - Integrals
" g ax
2
DDIZIIZI
_1 X
|:lllzlog—zx_ x
= ++C22
3
23-log 3x xaax+a
1 3
= 6log 3~
X
OR
L Fe
XTg1%7 3.8
Integrand 51 —
(3)(3)xx—-+ X+3

A



Now proceed as in the solution of Q.No.1.

3.3
-1
X
XXX
(=1(=2)(-3)
X
Sol. To integrate the (rational) functions 1
XXX
(DC2)(3)
-——_A
*71.B

X = g

Let integrand3 1-
XXX

(23~ 2,¢c%

Multiplying by L.C.M. = (x - 1)(x - 2)(x - 3), we have 3x — 1 = A(X —
D(x-3)+Bx-D(x-3)+Cx-1)(x-2) = A(X*- 5X + 6) + B(x*— 4x
+3) + C(x%-3x + 2) = AX°— HAX + 6A + Bx>— 4Bx + 3B + Cx°— 3Cx +
2C Comparing coefficients of Xz, x and constant terms on both sides,
we have
Coefficients of x*: A + B + C =0 ...(ii) Coefficient of x: - 5A — 4B — 3C =
3 or bA + 4B + 3C = - 3 ...(iii) Constants: 6A + 3B + 2C = -1 ...(iv) Let
us solve (ii), (iii) and (iv) for A, B, C.
Let us first form two Eqns. in two unknowns say A and B. Eqn.
(iii) — 3 Eqn. (i) gives (to eliminate C),
bA+4B+3C-3A-3B-3C=-3
or 2A + B=-3...(v) Eqn. (iv) — 2 Eqn. (i) gives (to eliminate C),
6A+3B+2C-2A-2B-2C=-1
or4A + B=-1...(vi) Eqn. (vi) — Eqn. (v) gives (to eliminate B),
2_=1.
2A=-1+3= 2
25 A=
PuttingA=1in(v),2+B=-3 > B=-5
PuttingA=1andB=-5in(ii)), 1 -5+ C=0
orC-4=00rC=4
Putting values of A, B, C in (i),
31
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XXX
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Class 12 Chapter 7 - 31
Integrals
—]
XXX
(DD
_1
— d
Y '
dx-5 2]
1
1
dx + 4% 4]

=log|x-1|-blog|x-2]|+4log|x-3]|+c.X
4.
(=N(=2)(-3)

XXX
b'¢
Sol. To integrate the (rational) function (1)(2)( 3) xxx ———
2)(
x *T2. ¢
XXX ——— A
Let integrand (D( + < - 3...(1)
3)X- 1
B (Partial fractions)

Multiplying by L.C.M. = (x - 1)(x - 2)(x - 3),
Xx=A-2)(x-3)+Bx-DE-3)+Cx-DHE-2) = A(X2



-5X + 6) + B(x*- 4x + 3) + C(X* - 3x + 2)

= Ax®- BAX + 6A + Bx*— 4Bx + 3B + Cx®— 3Cx + 2C Comparing
coefficients of x2, x and constant terms on both sides, we have x> A+B
+C=0..(0i)x: —bA-4B-3C=10rb5A + 4B + 3C = -1 ...(iii)
Constants: 6A + 3B + 2C = 0 ...(iv) Let us solve Eqns. (ii), (iii) and (iv)
for A, B, C.
Let us first form two Eqns. in two unknowns say A and B. Eqn. (iii) - 3
x Eqn. (i) gives | To eliminate C5A + 4B + 3C-3A-3B-3C=-1or
2A +B=-1..(v)Eqn. (iv) - 2 x Eqn. (ii) gives | To eliminate C 4A + B
=0...(vi) Eqn. (vi) — Eqn. (v) gives (To eliminate B)

1
2A=1~A=2
1.
Putting A = 20 (V),1+B=-15B=-2
1 . s
Putting A = 2and B =-21in (i),

1
2.24C=05C=2 +2=14

_ +=32
1
2
Putting these values of A, B, C in (i), we have
2 X
1 XXX . =X"5+ _
XT 5 (D2 g
32 3)
xxx ___ [ ax"(1)(2)(
3)
1 x- 3
o1 ] X -
ol 3]
-
2J dx + dx — dx
21
1 3
= 2log|x-1]|-2log|x-2]|+ 2l0g|x-3]+c..49
Class 12 Chapter 7 - Integrals
X
5. ,2
+3 +2

XX



2
Sol. To integrate the (rational) function 5 3 2

b'd
XX 4 4.
NOWX2+3X+2:X2+2X+X+2=X(X+2)+1(X+2):(X+
D +2)
X
2
=~ Integrand 5 3 2
X
XX 4422
XX+ +
(D(2)
_A

**1.B
<+ 2...(1)
(Partial Fractions)

Multiplying both sides by L.C.M. = (x + )(X + 2),2x = A(x + 2) + B(x +
1) = Ax + 2A + Bx + B Comparing coefficients of X and constant terms
on both sides, we have

Coefficients of x: A + B = 2...(ii) Constant terms: 2A + B = 0 ...(iii) Let

us solve (ii) and (iii) for A and B.

(iii) — (ii) gives A = - 2.

Putting A=-2in (ii),-2+B=2. " B=4xx 4 4+ _2

- -
Putting values of A and

Lo 2
Bln(l),232 Xx++IdX=dX+41
X

2 X+ 1
Sy 32 ol X <+
x+2 2]
dx

=-2log|x+1|+4log|x+2]|+
c=4log|x+2|-2log|x+1]|+c

2
Remark: Alternative method to evaluate 5 3 2



dx

XX+ 4+ I
js Linear
(1-2)
Quadratic I
dx as explained in solutions
in Exercise 7.4
(Exercise 18 and Exercise
22.21 -
X 222
6.
X X
-x1xx1
Sol. To integrate 3
(rational) _ -2
function =xx T2
12 2XX
azy o
2-+

[Here Degree of numerator = Degree of Denominator = 2 . We must
divide numerator by denominator to make the degree of numerator
smaller than degree of denominator so that we can form partial
fractions.]

.50
Class 12 Chapter 7 - Integrals

—2x2+x) —X2+1(12

2+
-X 9X
+ —
2X41
X
21
1
Divisor = 2+~ 1
-X
0+ ~ = Quotient +
gp OO Remainder --
X X
1z)
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