I SOME SPECIAL INTEGRALS (XII, R. S. AGGARWAL) \

EXERCISE 14 A (Pg.No.: 719)
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cofor (2]

1:%Iog |3.1r+\19br2 -7 ‘+c

1 1
= [==1 +¢c = [=-1
30g c 30g

|
7 dx
I\]x:+9
1 1
Sol. Let [ = |——=dx = [=|———==uk
= I=log x+1’x3+(3): +c o I=log|x++/x" 49 ‘+c

1
R v

1 1 1 1 1
I. I: —Cfx [:_ —(jx ]:_ —Cf_r
Sol. Let I TE = 2_‘ T = 5 5 :
ek (2] +(x)

x—h’x2 +£ te oA :%105.3,|2x-+-\l4x2 +1 l v

1
= I'==lo
5 3

1
9. d
I Jo+4x> )

Sol. Let I—I

1 1 1 1
—dx :>1_—j'9—dx = I=—]

4
1 9
x+1/x +=—
4

+e

= Izélog e x f:%log[2x+ 4x* +9

x
10. dx
J' ’9_x-l
X
Sol. Let [ = dx
I H9_ x-l

dt
Put x’=¢1 = 2xdr=di = xdx=—, weget [=—
z '[«]9 r

1 _‘[r] _ 1. _1[ J
—_I -sm =l I =—sin +c
h) (, 3 2 3
3x’

- I\f9-16x'3

dx



Sol.

12.

Sol.

13.

Sol.

14,

Sol.

15.

Sol.

Let ] = j

d I=—
\/916xx:> I‘)ﬁ

Put ¥’ =1 = 3x3a5r=dl,weget,

I —sm I(L)—FC 5, T=—4i ,(4x J+c
w).r4 3/4 4 3

j Sec' X
V16+tan’ x

SCC X

J16+tan’x

Put tanx=f = seclxdxzdt,weget,fzfgl-dz

(4) + (1)
tanx ++tan’ x +16 ’+c

dx

Let / = j‘

:>1=Iog|t+ r+4 |+c

I =log

J' sinx

J4+cos x

Let [ = Imrdx Put cosx=f = —sinxdx=dlf = sinxdx= (dt) we get,

;:“' (-d()1 — ]:_I-—~——11 —dt = I=-log|t+ 2)2+(r): +c
Vasr Jor+(
(= 'J 2 |+c
I cosx .
{9sin® x -1
cosx ’ dt
Let [ = | ——=——=——===dx, Putsinx=1r — cosxdx=dr,weget, [=
j.w.l9sir13.1|r—1 J.\!913—1
= 1=%IL =3 fz%log 1+ ’):_(%)‘ +c

20

1=%iog|sinx+\/sin2x~1!9|+c I:%log’3sinx+\/9sin3x—l]+c

-
="

Lt I =[5 e fap €
e

I=[—2 o rotog|e+J@) +()
oo L

de, Pute®* =t = e"dx=dr, we get,

+¢ o I= e +V4+e™ |+c




16. jidx

[:"’de Put e* =t — e dx=dt, we get,

L d =
s =)

. L = T=2%n" es & 2= sin | £ +c
LZIW [=2 [2] 1=2 (2}
17. I:J‘Jliixdx
1 1 dx e™?
Let ]:".Jl—e*' dx_‘[\/e“(lex) dx:.‘.ex,-z\/(e__t_l) ZJJ(e'“):—

Sol. Let / :j

Sol. dx

Pute =i = e‘“[—%]dx:dt = & dc=-2dt , we get,

=5 = j 2 = I=—210g|{+w:—1 e 5 I= e""3+\/e' =
18. j’“_x
Sol. Let /= /~—dx ““"” dx:>1j""dx
’ at+x + \Ja:—x:
x x
P, B TV . S N W R 1[—]—1 (1)
=z I= xdx =, Puta’-x'=t = -2xdk=dl = xafr*—%
g X
1 g2
We get, I,=—l . N 1'1=—1_I—+c I ==a -x* +c¢

290 2112

Putting the value of /, in equation (1), we get, / =asin"' [£]+Jal -x*%c
a

19. j';dx

-Jxl +6x+5

Sol. Let I:I !

N g l s
V¥ +6x+5 =i J“/(x)z +2x3%(3) - (3) %5

=> Izj : dx = [=log|(x+3)+ (Jr+3):—(2)E +c

JCe+3)7 -2
(x+3)+\fx3 +6x+5 |+c

dx

1

,/(2-x)3 +1

20. I dx



Sol. Let /= ;dx,PutZ—x:r = -—de=dt = dx=-df.

I,/(Z—x):Jrl

We get, I:‘[Jr_"il =5 I=—10g|!+\h:+l|+c
o
(2—x)+\f(2—x)2+] +c I:—Iog|(2—x]+\/x3—4x+5|+c

dx

= I=-log

1
21. IW

Sol. Let IZI;OE\‘,F’IHI—SZI = dx=dt

1/(:(— 3)1 =1

1 -
We get, = dt = I =log|t+lF 1|+
g IJ: g
= I=log|(x-3)+ (x—3):—l +¢ =log |(x—3)+Vx*—6x+8|+c
1
22 —_— v
Idx3—6x+10
1 1
Sol. Let [ = |————=dx = [= dx
I\‘-"z—6x+10 !J(x)z—z.x.3+(3)'—(3)2+10

=> 1=j dx = I=log (I—3)+1/(I*3):+(])2 +c

R S
N(x=3)+(1)

I =log (x—3)+1}x2—6x+10|+c
dx
- jw.l2+2x—x2
a dx e 1
Sol. Let f_j'—m =y J‘J—[x:—Zx—:z]a&

1

=3 IJ [ —2x14(1) ~(1) 2]
= : g T=sin¥ -l
I—IJ(J3):_(H)2¢& . [J‘)

24. j‘ . Y

& = I=[—- die

-]

N8—4x-2x*
Sol. Let /= j’mdx = = IJ - 4]dx
i = I= : dx

]ZEJJ—[er—ﬂ J_J (x) +2.x1+(1) =(1)’ 4]



I & =I=— v
T [(“‘) 5) V27 J(4B) -~y
2sin' (—F}FC
1
25. j’mdx
" 1 - i
Sol. Let I_Imdx I j’\{_(rz-'-ﬁx_m]d‘_
= I= : 1 , ’ dx:>1=j 1“ »
J—[(x)'+2.x.3+(3)'—(3)‘—16] J-[(r+3)“'—(5)‘]
l - . ya_ il X+3 ia
= )
1
w ="
Sol. Let Izj_\,._)_;ﬁdr - ]:J-J_[x:i&_?]dr
= fe 1 P ; N
IJ‘[(*)”?-*%G):—(sf—?] Fler—r]
= - . o x+3 -
= !_IJ(4):—(X+3)ZQ& L. ( : ]
% 1:]‘
Sol. Let /= j‘ R S S j- )
\/ﬁ

\l [(x)z—z,x,}[;):_[%ﬂ
e wey

e
= !—sin'{ 2J+c o I=sin' (2x—1)+e

:>1=I

1
* s

A _ i
Sol. Leu_jmdx = [ IJ-[xE_Zx_g]dx




29,

Sol.

s I=log Lx—%]+\lx3—3x+2 +c
30. [— 1 dx
V2x ¥3x-2
1 1
I42x3+3x—2 IH"2+3X"‘1J
S 2
1 1 1 1
= f=——. e = =— — dx
‘EI 3 *5! s 3 (3 (3
x +§x—l X) +2.x. +[] —[ ] 1
4 (4 4
1 1 1 3 3V s
= I~—2IJ o~ (5 i = I=$log [IJFZ}LJ[)HZ] —LZJ +c
8 i W
[ 4J \4]
1:%1@ [x+%)+\/x:+%x—l +c
3. [—— -
V2x* +4x+6
1 1 1
Sol. Let [/ = dx = J=a—"m|————dx
IJ2x3+4x+6 ﬁj\}x3+2x+3
1 | 1 1
ST = [ et =[] _ dx
V27 ey #2141y ~(1) +3 V2 o1y +(v2)
= l=:l%log (x+1)+ (x+l):+(ﬁ): +c . Iz—j_glogl(x+l)+\}x°+2x+3|+c

32.

1

Ju[(x)2 ~2.x.1+(1)"-(1)" -8

de = I=] : 2

ey -67]

::>1:j

= I=[——& - !:sin"[x—_l]+c
() —(-1) ?
J——
X' =3x+2
1 1
Let [ = [——t—dv = I= d
¥ J

J(Jr)3 . +(%): _[%J2+2
ey

: =dx = I=log

(30

:>1=f

dx

1
’[Jl+2x—3x2



Sol.

34.

Sol.

35.

Let [ = I

Jl+2 -3x°

= ]—%I‘j —

:1:%[\/

1

1
e ——— il - &
V3+4x—2x° = IJﬁ[zxquﬂ]

Leu:j

1 1 1

= I's

EIJ

dx

—:x3—2x—%:5 - Lﬁj\”( ¥ -2 x1+(1)3-(1)3_ﬂdr

—>f=h5§IJ —

] - ]

= [ =—=sin
J2

f—
Vx® +2x° +3

dx

eGpE

[ x-1 J+ I—Lsin'[ﬁ(x_l)}-
(V5/42 2 Ng
dx



Sol.

36.

Sol.

37.

Sol.

¥ ¥
S S—
VX +2x° +3 J(f) +2x° 43

Put ¥’ =1 = 3x'dv=di = x'dc=

Let!zj £y i I

w|&

1 dt 1
Weget, [=— | =— =— - - —— I
3IJ:~+2;+3 3IJ(:)"+2_:.1+(l)‘-(|)"+3
- ]:lJ' ! d = ;:l;og (r+1)+ (!-{-1):-{—('\/5): +c
3 2 2 3
417 +(+2)
!=§Iog|(f‘+l)+v’x6+2x3+3 +c
I (2x+3) e
Vxl +x+1
(2x+3) (2x+;)
Let I'= |—f—==-ge = I-
’[\fx3+x+l I\lx +x+1
= 2x+3=A(2x+1)+B = 2x+3=2A4x+A+B
Equaring co-efficient both side, we get, 2=24 .. A=1
And3=4+B = B=3-A=3-1=2
A{2x+1)+B (2x+1) 1
=1—3 = I=J dx+ B| ——=dx
I Y gt X '[\/x +x+1 I\/x:+x+]
= F=I+321, (1)
2x+1
= L= de,Put > +x+1=t = (2x+1)dx=dl
] ‘[Jx +x+1 ( )
r1.'2 -
= 1‘=J$ = I T a B I, =24x +x+1+¢
1 |
Now, I, = | —dx = I,= dx
) ‘{\)x3+x+l i I

J x)’ +2.x.%+[%}2 —[- ] +1

= !3:‘[ : =dx — I,=log (x+%)+J(x+%]-+(i2§-] +c
3 Jg\..

\/[“;] *(“2 J

BN |

= 1, =log [x+%) +X +x Hl [+c
Putting the value of /, & 7, in equation (1), we get, I=2Jx*+x+1+2log (x+%)+\)x3+x+l +c
2x+3
),
VX +4x+3
(2x+3)

Let [=[——"dv = 2x+3=4(2x+4)+B = 2x+3=24x+44+B
X +4x+3



38.

Sol.

Equating co-efficient both side, we get, 2=24 .. 4=1
And 3=44+B = B=3-44=3-4(1)=-1

A(2x+4}+8 (2x+4) 1
R & - el i - o e i
= I'=l~1 (D)
:]1"‘[ 2x+4
JTEEZ

Put x’ +4x+3=1 = (2x+4)dx=dl, we get,

— 1‘:-[%{— = !,=2\f;+c1 = I, = 24X +4x+3 +¢,
1

1
Now, I, = [——= d = 1= =de
I\/xwrébvr I\( ? $2.2.24+(2Y—2) +
= f, = el ol I,=log|x+2+ ¥ +dx+3|+e

Putting the values of /, & /, inequation (1), we get,

(x+2)+vx" +4x+3
1 =2:x"+4x+3 -Iog|(x+2)+ X* +4x+3|+c

I (4x+3)

.. ks N
J2x* +2x-3

(4x+3)

J2x® +2x—

Equating co-efﬁc:ent both side, we get, 4=44 .. A=1 and 3=24+B
A(4x+2)+ B
PO o il ( )

N2x7 +2x—
w——dx
J2x® +2x—3

= I =2x"+4x+3 +(-1)log

+C

Let I = [-m—— ke = Ax+3=A(4x+2)+B = 4¥+3=44x+24+B

=» B=b-249-2{))=1 =

35 J:Aj—(fﬁz—)_dxmj

J2x3+2x~3
= I=4 %1 Y
4x+2

V2x* +2x-3

= 11'!% = L=2l+c, 5 [ =2J2"%2%-3 +¢,

= =] de Put2x®+2x-3=t = (4x+2)de=dt

1
Now, I, = dx Ip=
ME Jd2x2+2x - J_Idx +x-3/2

1

4 :—J%I > 1 f1i¥ iy 3
\/(x)"”'x'f{z] ”[2] _(2]

dx



39.

Sol.

40.

Sol.

= = og|| x+— [+ x+—:—£ +e
A T
= I =%Iog (x+%)+"x: +x—% +c

Putting the value of /, & I, in equation (1), we get,

1 5 3
X+— |+ X +x—=
S

F=g 2x1+2x—3+7%1og +e
(3 2x)
Idz+x x°
Let I=I—(3_l)-—dx = 3-2x=A(1-2x)+B =B 2x=4-2407TH
V2+x—x°

Equating co-efficient both side, we get, —2=-24 .. 4=1
And 3=4+B B B=%-d=3-1=2

A(1-2x)+B (1-2x) 1
= I=l-——2_ g — [=4 dx+ B|———=dx
j V24x—x '[\12+x x J.\}2+x—x*
= I'=4l, + BI, (1)
1-2x 5
= | = |-———=dx Put2+x-x =t = (1-2x)dx=dr, we get,
e (-29 .

dt 2
[1:I$ = }']=:!\/r_+c1 B L=W2rn=x"1g

1 1
J2+x—-x° ,f—[rz—x—2]dx

= L= _ ——dr = I,=

Now, 12=j dce = ]::J-

0 fa)
+e = 1’,=sin"'[3x—I +c
> 3 J

Putting the value of /, & I, in equation (1), weget, / =22 +x~—x +2sin "’ (2x3—l]+r:

J- x+2

Jxt+2x-—
I .r+2
~Jx +2x—

Equating co-efficient both side, we get, =24 .. 4 =%

dx = x+2=A4(2x+2)+B = x+2=24x+24+B



41.

Sol.

ADH2=BA4B =S 3—2—2.4—2—2(-;;]:2—]:]

A(2x+2)+B (2x+2) 1
I'= e = I'=4 dr+B —_—dx
I Vx*+2x-1 I\/x +2x= I\/.\‘:+2x—1
= I:lf,+L (1)
> 2
2x+2 5
= [ = | ————=dx, Put x"+2x-1=f = (2x+2)dx=dt, we get,
o e 2x+2)

llzf—f;i = I =2Ji+¢, = I,=2d¥* +2x—1+¢
1
: 1 j 1 di
V¥ +2x=1 J@F +2.x.1+(1) <(1)*-1
=> 13:‘.. 1 =dv = Izzlog|(x+1)+\/x2+2x—l
Jers1)*-(+2)

Putting the value of /, & I, in equation (1), we get,

1= 2(%)\/;*2 +2x-1 +|og|(x+1)+\!x3 +2x-1 |+c

n T =of88%2%—1+log ‘(x+1)+\1x: +2x -3

(3x+1)
I\]S 2x—x° s

(3x+1)

J5-2x-x°

Equating co-efficient both side, we get, 3=-24 .. A= —% and 1=-24+8B

Now,IZ:JI & = Le=

+c,

-

Let [ = [A——=—dk = 3x+1=4(-2-2%)+B =3%+1=-24-24x+B

3 A(-2-2x) e
s B 24=1+2 -5 1B e I j’

N5-2x—x°
(—2-2x) 1 3
=S Is4 dx + B| —=dx = I=—=] -721, P |
J-\}% 2x—x* J-\IS—ZX——XE ik i 0
(-2-2x) ,
e Ay dx, Put 5=2x—-x =t = (-2-2x)dx=dt
IJS 2x—x° ( )

=1 =j—— = L=2lT+¢, = I, =25=2x=¥" +¢,

&k = L= dx

Now, /, = [—

1
s ==

1

! J—[(x): +2.x1+(1) (1) -5

=> L=

& =3 L=] dx



= L= . dc = I, =gn '(Hl}rc

J(JE) +(x+1) Vo

Putting the value of /, & 7, in equation (1), we get,

I= 2(—%)m+(—2)sin" EXTJ:JH . I=-3Y5-2x—¥ ~2sin’ i(T]

FSCILIN

J6+x—2x?

(6x+5)

J6+x—2x°
3

Equating co-efficient both side, we get, 6=—44 .. A== 3

Sol. Let /= de = 6x+5=A(1-4x)+B = 6x+5=A-44x+B

And 5=4+8B = B=5—A:5+% 3:1_23‘_

A(1-4x)+B (1-4x) 1
> I=|-——=dx = [=4 dx + B| ————="d
IJ6+x—2x° IJ6+x % jJ6+x-2x3
=5 1*——1 +£1 (1)

1—=4x 2 j
= = =dx, Put 6+x-2x"=f = (l—-4x)dx=dl, we get,
l J.Jé+x—2x: { )

dt 2
;J:j'x = L=2lt+¢, = [ =246+x-2x* +q

=k L o o 1
RN e s e
= B :LJ’;‘& I :LI I e
2 JE = . & ﬁ ) 2 2
Te-1o3] \/_[(x)-_z.x%[;b {2 _3]

dx :f‘zzL

e e —
THETE] )
b

+d =1 *Lsin" i .+c
7 2 7
4
Putting the value of 7, & 7, in equation (1), we get,

12 -3 o2+ g5 Jsin (252 e

=% of *Lsin
"7

. I==-3J6+x-2x" +Lsin'][4x*l]+c
2J2 7



I+x

3. 7= dx
Sol. Let /= j Lo VRN J‘“” U e o 1= [
\}l+x Vx© +x
(1+x)=4 (2x+1)+B = 1+x=24x+A+B
Equating co-efficient both side, we get, A+B=1 ...(1) 24=1 .. A:%
Putting the value of A in equation (1), we get, B :%
A(2x+l)+B 2x+1 1
> I=|—F——dt = I=A|—=dx+B|——=dx
I Vel +x Idx3+x Idx3+x
1 1
= [I=—I +—1, o
Shtoh 2
=% & :Iﬂdr,Put X*+x=t = (2x+1)dc=dr
VX Ex
We get, I,—I%dl > L=2Ji+¢ = I =2y +x+¢
1 1
= L=T—d = L=
- I ‘x2+x = -[ " 1 l 2 l 2
(x) +2. 0= —| =
Z \B 2
= L={ 11 —dx = I,=log x+%+\fx+x3 +e,
2] ()
\/ 2) \@
Putting the value of /, & I, in equation (1), we get, / =+/x+x’ +%log x-c-%+~hr+x2
44. J'(x—-'-z)dx
VX' +5x+6
2
Sol. Let [ = [—— _ G i

\/x +5x+6

x+2:Ai(x3+5x+6)+B
dx

x+2=A(2x+5)+B i)

x+2=24x+(54+B)

Comparing on the side with proper co-efficient we get x =2A4x
1=24

:

2

2=(54+B)

LA=

+&



L:B
Z

LB
2
Putting the value of A and B in equation (i) we get
x+2 =l(2x+5)+Lvl
2 2

x+2:%(2x+5_)—%

1(2x+5)-1
1=[2 B
Jx’ +5x+6
1
j (2x+5) I 2 2
r+5x+6 VX +5x+6
I 2x+5 ‘h—lj 1
27 +5x+6  27x +5r+6
I=l—1,
*f 2x+5

dx

x4 +5x+
Let'®® +5x+6=1

Diff on the both side w.r. to x, we get %(x2 +5x +6) =

2x+5=£
dx
o
2x+5
B I2x+5 di
1 2x+5
_ L
_2‘[1 dt
’ll
1,=lx—+c
2 1i2

I, =\/;+c
I, =x*+5x+6+c

d
)



1 1
= - —(jr
I, 2]

Vx> +5x+6
1

1
igzij’ de

x3+2x¥+[§}‘—[§)“+6
5 "\2 2

2 =

+¢

1, =%log (x+-;—] +vX* +5x+6

From equation (i)
=l =L

F=x* +5x+6—-;—10g

(x+%]+J;+6x+6

+C



EXERCISE 14C (Pg.No.: 744)
Evaluate the following integrals :

1.

Sol.

Sol.

Sol.

Sol.

J' 4—x* dx

Let /= [a—xdc = 1=[|(2) ~(x)er
= J:£ﬁ+@5in I[%J—H’: 1:—;— 4~x2+25in"[§]+c
[Va-oxiax

Let [ = jﬁdx:l[F})& = I= 3_[,’ ~(x) dx
::»I{% (ﬂ — +[32) sin” (2’; ]} = I = 3[2\/:—74—;—2' (32XH+C

s I=2Ja—0y +£sin'l[3—x}-c
2 3 2

[V =2

Let I'=fdx’ -2 d = 1:]’1/(.\:)3—(\/5)2 dx

= !:% (x)z—(ﬁ)z—@log X+ (x]z—(sff)2 +e I:%Jf_—2—10g|x+m|+c
I‘\}ZI -3 dx

Leti” dr:>1j' ——dx :)[J_jJT
= I=42§ f(x)i_[.://__g dx =V2|2 /(r)"—\ 5 @iog

Lo I==v2x"= 3——-—logl\{—x+\[2_—|
;m

s fer ()

}c

ol. Let /= j\/_afr:”rw

(¥5)

2

X 2 2 2 2
= !=E (x) +(J§) 4 x+4J(x) +(J§)
!:%-Jx3+5+%log|x+\}x2+5|+c

log +c



Sol.

Sol.

Sel.

Sol.

10.

Sol.

I~J4x +9

Let [ = jmdr:w”x+ de = 1=2J(x) +
3 -
=5 ‘L{E (x)+[E] +[T]log x+1’(x)'+[%]‘ }+C

1=%\/4x1+9+§ log|2x+wf4x2+9|+c
V357 +4 dx

4)
Let I= J'\/3x+ ac = I= J (x+—

3)

gL J |

125\/3x3:r-4'+iloglﬁx+\/3xl+4l+c
2 V3
Icosx 9—sin’ x dx
Let 1’:_[005 xV9—sin"x dx
Now, Put sinx=7 = cosx dx=adt, we get, I:IJ*)—F Wt =2 !:_l'\/(?;)g—(:)2 dt
2 P+l g (L)ve - =305 G s Lgin (S22
:>1—2 (B) -(r) + 5 Si [3)4»0 % W= 5 9—sin X+ sin ( - ]+c
ij3—4x+2dr
Let /- [VoF ~dxr2 de = 1= [||(x) ~222+(2) ~(2) +2 e
= Izj'\/(x—z)z—z dc = I=_..J()r—2)2—(«/5)2 dx

1=%2J(x_2)2_(\,§)2_(f) log x—2+J(X—2)2 __(JE):

]:(X;Z)\/xz—4x+2—logl(x—2)+\}x: —4x+2 ‘+c
I-Jx:+6x*4 dx
Let I= [V +6x—ddr = I=[{J(x)’ +2x3+(3) ~(3) —4 dr

:I\f—

-

=

= F= x+3J(x+3): ﬁ(wfl—3): *(Jlj) log

2

(x+3)+ (r+3)2 f(ﬁ):

+i€



11.

Sol.

12.

Sol.

13.

Sol.

14.

Sol.

1=%§lméglog](x+3)+M|+c

I‘\IZx—xZ dx

Let I—J'-JZx Yy = I—L/ x:—Zx} dx

= I= N —2xl+ () (1) | & = I:IJ—[(x—]):—(l):J d

= I= j,/(l)—_(x_uy de = 1:%,/(1)2_(;-_1 +%sin"[%_1]+c
S | =(J‘-—;l)\l2x—.‘x2 +%sin'I (x—l)-H:

[V1-4x-x ar

Let I:Idl—4x—x3 e > !:I,’—[x3+4x—l] dx

= I=[ | (F 202+ 2 -2 -1] v = f:[,H(Hz):-s]dx

=5 I _w (x +2) de = X—HJ —(x+2) +(J2§)3 sin"[rj;}+c

Iz(x—zz)\/]—éhc—x: +§sin'l[ j§2)+c
[J2ax-

Let I = [2ax—x @ = 1=[ ] -2ax]

= 1=+ -2xa+(a) ~(a) | = 1=[-[(v-a) -a*| o

> 1=[{(@f ~(-a) & = 1= (a):—(x—a2+a7):5in 1[%]“
1=@m+%§m-‘[*;“}+c

[V2r +3x 4 d

Let 1= [2r' +3x+4dx = I=] [x+ x+2)dr

= !:\/Ej1/x3+5x+2 dx = I:\EJJ(x]:}Z.x.%J{%}:—[%]2 +2 dx
- 1= 3] (2] &




15.

Sol.

16.

Sol.

17.

Sol.

= I=42 iiJ(;H}—][JﬁJ—[J?J log (x+-3—}+J[x+i):—[ 23] +c
2 4 4 2 4 4 4

4r+3)d2 +3x+4+ log [ ;J+%J2x:+3x+4 +c
J.'Jxl-t»xdx

Let I= [ +xdc = I= J‘J y +2x—+[;}:—[%}2 d = 1= '(H%JE—GT dx
e 1Y 12(%2 1 17 (1Y)
= Ro SN e eniEn

:——(zx:l)\}x:-i-x—%log [x+%]+\/x3+x
_[Jx3+x+l d

Let [ = Imaﬁr = I=I‘j(x): +2.x‘%+(%f f(%]z +lde =1 =IJ[x+%]: +[£]2 dx

+i&

+c

i : [ﬁ} .
X4— 2 % 2 2 f
= 1=—2 (x+—l-] + u\/—_?’—} +2—4—log (x+-1-]+ (x+l} + ﬁ] +c
2 2 2 2 2 2 2 |
2x4) ;
=( x4+ )-Jx“-'rx+1—§log [x+%]+x/x‘+x+l +c

[(2x-8)Vx* —ax+3 ar
Let = [(2x~5)Vx* —4x+3 dx
Using, (2x—5)= A.%(f ~4x+3)+B

= 2x—-5=4(2x-4)+B = 2x=5=24x-44+B
Now, Equating co-efficient both side we get. 24=2 = A=1 and -44+5=-5
= B=-5+44 —>B=-5+4(1) .. B=-1

= 1= [{4(2x—4)+B}x* —4x+3 dx
= 1=A[(2x -4 ~4x+3 de+ B[ ~4x+3 dv
= TI=F-1 (1), where /, =I(2x—4)wjr3—4x+3 dx

Put x’—4x+3=r = (2x—4)dx=dr, we get,



l—fw/_dr =t = } L _ie = JF]=§(x3—4x+3)3:JﬂcI =% Izzf x*~4x+3 dx

- 12:IJ(X):—Z‘L2+(2)3—(2]3+3 d = I=[{(x-2) -(1) dr
=X 2\} = log
. ;,:x;?-'m-?og Iy

Putting the value of /, & /, in equation (1), we get,

3 :é(xe —4Jr+3)3 : —(—xéz—)\/x: —4x+3 +%10g|(zr—2)+\/x3 —4x+3|+c
18, [(x+2)V’ +x+1 d
Sol. Let /= [(x+2)a/x*+x+1dv

) dis
By Using, x+2=4—{x +x+1)+B
y Using, st )

x~2)+J(x=2) (1) |+

+E

= x+2:A(2x+l)+B = x+2=24x+A+B

Now, Equating co-efficient both side, we get, 24=1 .. 4=—

2 | =

And A+B=2 = B=2-4 =% B=2—% A

(S RS8)

= 1= [{A(2x+1)+B}¥ +x+1 de
= = A_"(2x+1 JWx*+x+1 de+ Bf\!x +EFLB = I=

= & =I(2x+l) x> +x+1dx

gy (1)

M[u

1

2
Put ¥’ +x+1=t = (2x+1)dr=df, we get,

{32

L= [Nidt = L=tz

= 13:I\112+X+I dr = fg:J-J(I):+2_x_%+(;—J —(l] +1 dx
\

2

R SRR S [ -
AT ] e g T

1 e
[x+5]+\lx‘ +x+1|+¢,

Putting the value of /, & 7, in equation (1), we get,

+e. =1, =§(x3+x+1)“+cl

[‘:2x+l

) 3
X +x+1 +§ log



19.

Sol.

20.

Sol.

[=%(x3+x+1)3;:+%(2x+l)\}x2+x+l+%log [x+%]+\/x:+x+l +c
I(x—S) X +x dx
Let / =j(x—5)s)x:+x dx
Using, (Jc—5)=.4.%(x3 +x)+B
= x-5=A4(2x+1)+B = x-5=24x+A4+B
Equating co-efficient we get, 24=1 .. A:%
And A4+B=-5 = B=-5-4 = B:—S—% B=_—2|1
= 12_‘{A(2x+1)+8}1}x2+x dx 31=Aj(2x+l)\)x3+x dx+BI\Ix:+x dx
1 11
I=—1 —I, ok
= ;T (1)

L I(2x+l)\/r_3+; dx

Now, Put ¥’ +x=7 = (2x+1) dx=dr, we get,

t3';+cl =5 :-%(;ycl.;.ar)s:g+cI

I=[tar = T

1

SL=[Prrd = ;:=IJ x)2+2.x.%+(l]2—[1]: -5 ;:zj‘/[ﬁl

2 2

2
1 2
3 1‘1“[2] 1 el

=y L=——=l x%—| =|=| ——log | x=+]| x+=| =|=| |*+€

B 2 2 2 2 2 2 2
= ]2=2x+1 x2+x—%log (x+—;—]+\}x3+x +e,
Putting the value of 7, & 7, in equation (1), we get,

[:%(x3+x)”—%(2x+1)\1x:+x+%10g [x+%)+dx3+x +c

I(4x+1)\!x3—x—2 dx
Let / = I(4x+1)\lx: —x—2 dx
. d; s
By Using, 4r+1=A.E(x —x—2)+B

= 4x+1=A4(2x-1)+B = 4x+1=24x-A+B

Now Equating co-efficient both side we get, 24=4 .. 4=2
And —A+B=1 = B=1+4 == B=k2 o B=3

=% 1zf{A(2x—l)+B} X —x-2 dx



21

Sol.

= F=Af(2x-1)N¥~x-2 asr+BIJx3—x—2dx = I=2+31, ..(D)
3 !1=I(2x—1)\/x:—x—2d.'x

Put x¥’—x-2=1 = (2x71)dr=dt,weget,
I =f«/;d! = I :£+c = I =£(x3*x~2)“+c
1 1 3{2 1 | 3 i

= L :I\/x:—x—2 dx

R CEE OO SROE
s aE SN enia]

B 2 2 2 2
= Iy= 2r4*1v’?—x—_2—glog [x—%}+m
Putting the value of /, & /. in equation (1), we get,

! :g(x-’- —x— 2)3'I +%(2x—l)m—2—;log

[(2x#1)2x +3 ax
Let /= [(2v+1)y/2x" +3 dv

Put 2x+1=A.E-(2xI +3)+B = 2x#1=A(4x)+B
d

+C,

+e

[%}ﬁ

Now Equating co-efficient both side we get, 44=2 .. A:% & b=l
I=[{A(ax)+BW2r +3 dc = I=A[4x2x +3 d+ B[V2x' +3
= 1:%!1+12 ..(1)

II=J.4x 2x° +3 dx, Put 2x°+3=1 = 4xdx=dt, we get,
312

I = I\fdt =5 I—3f2-+c] = 4= 2(2x +3) +6;

I, = [V2x* +3 dx :1—\/734& = L,=2[ J(x)’ [(de
= !2=J5% (x):+(€}2+@10g X+ (;:)Hﬂ +c

V2

X = 3 -
= I =—y2x" +3+——=lo |J§x+ 2x" +3|+e
= 2\/5 B



22.

Sol.

23.

Sol.

Putting the value of /, & 7, in equation (1), we get,

I =%(2x3 +3)3'2 +%J2x3 +3+ 235 log |J§x+\/2x2 +3
jx\/l+x—x2 dx

Let I:Ix l+x—x° dvx

+c

: d 2
Using x=A_E(l+x-x )+B
= x=A(1-2x)+B = x=A-24x+B

By Equating co-efficient both side, we get, -24=1 .. A= —%

And A+B=0 = B=-A - B:%

= 1= [{4(1-2x)# BjN1+x-x" dr

= 1=4[(1-200h+x—2 de+B[1+x-2 dc = 1:-%1, +%I3 (1)

= 1 =[(1-20)Vl+x—x dv, Putlex—x'=1 = (1-2x)dv=dr, weget
-

372
1, :J'Jt_dl =% I :ﬁ+c1 = I :%(l-t-x—x“’)' +g

Now, 1, =Imm’
o b= [P & == ;H()zgg)@@ &

IR B SR

2

3 5 sin ﬁ 8

2

2x—1 7 .3 s B 2x—1
= F.= l+x—x +—sin +c,
2 2 3 2

J5

Putting the value of /, & [, in equation (1), we get,

3/2 7 -
sl= —%(Hx—x:)‘ ) +é—(2x~l)m+%sin“ L23§1J+C
[(2x-5)V2+3x - dx

Let I = [(2x—5)V2+3x—x" dx

d 2
Using 2x-5=4—(2+3x-x")+B
sing 2x afr( x x)



= 2x-5=A4(3-2x)+B = 2x-5=34-24x+B

By Equating co-efficient both side we get, 24=2 .. A=-1
And 34+ B=-5 = B=-5-34 .. B=-2

= I=[{4(3- 2x)+B}J2+3x ¥ dx
= I=A[(3-20)V2+3x—x" de+B[V2+3r-¥ de = I=-1,-21, (1)

= 7 :I(S—zx)\/2+3x—x2 dx, Put2+3x-x’=1 = (3-2x)dx=dl, we get,

v L= det =I= +c = I —2(2+3x—3«73)m+c1

Now, 1, =_N2+3Jr—x2 dx
S ey PR H() 23] (2] -2l

<so{{m He =T LY

3 : {Jﬂ 3

bt - 2 2 b
= lpm—2 ﬁ —[x—i] T Wl B ) )
B2 2 2 2 Ji7 | 7

oy s N2+3x—%° T (2,\— 3]+c,
= 8 iy

Putting the value of 7, & 7, in equation (1), we get,

‘r=_§(;'r:+3ulr—lrl)}2 —%(2*’*3] V2+3x—x° _%Sin I[ZJ%B}W

24, [(6x+5)(Vorr—2¢ ) dr
Sol. Let /= [(6x+5)v/6+x—2x" dx

; d :
Using, 6x+5=4 —(6+x—-2x")+5
& at'c( )

= 6x+5=A(1-4x)+B = 6x+5=A—44x+B

; . . 3

By Equating co-efficient both side, we get, -44=6 .. 4= 1
13
And A+B=5 = B=5-4 = B:E—

= 1=[{4(1-4x)+ B}Jo+x—2+ axr
= I= Aj'(l —4x Js+x 2x° dx+BIJ6+x 2 dx > 1——1 +?1 (D)

= I,=[(1-4x)Y6+x-2¢ dr, Put 6+x-2¢ =1 = (1-4x)dr=di, we get,



312

1, =J'\/f_ &t =1/ Z;;2+C' = 1, =%(6+xk2x2)3': +¢

Now, I, = |V6+x—-2x" dx
2=[V

SO BRI PR ,@:ﬁ;‘H(x):-z,x,gﬁ[.;;y_@iﬂ &

= 12:4x8_1 btx— 20 +—0 sin"[ém_f_lj+c2

16v2

Putting the value of /, & [, in equation (1), we get,

!:—(6+x—2x3)3': +13(iz&])m+3237§ sin”' [4x7—l]+c

25. I(x+l) l=x=x" dx
Sol. Let I =[(x+1)V1-x—x* dx

Using, x+1= A_%(l—x—x:)-i-ﬁ

= x+1=A4(-1-2x)+B = x+1==4-24x+B = x¥1=(=4A¥B)-24x

By Equating co-efficient both side, we get, -24=1 .. A= —-;—

And —A+B=1 = B=14+4 = B:lwé B:l

2
= 7= [{4(-1-22)+ BJN1-x - d
= I=Af(-1-2x)l-x—x de+BfI—x—» dx - f:‘?]m%;: (1)

=% I =I(—l- 2x)Vl-x-x* dx  Putl-x-x"=1 = (=1-2x)dx=dl, weget,

372
f

L=[Ntar = T
2

Now., 1, :jm dx
=1, :I {xz +x-—1] e =1 :I‘/-—[(x): +2.x.%+[%}1 -[%T ~1] dx

GRS RO

+g = 1 =1;’»(]—x—x3)3‘3+c,




™% \/{ﬁ}(ljm (3

sin +c,
2 \( 2 2 2 N .
2x+1 T 9w o 2641
= il = l-x—x" +—sin +c
2 2 3 \G 2

Putting the value of /, & /, in equation (1), we get,

. | A3z 2x41 > 5. il 21
!=~3—(1—x—x') + s (Jl—x—x )+Esm ‘[ 5 ]+c
26, [(x-3)x' +3x-18dx

Sol. Let x-3 =ﬂi(x: +3x-18)
dx

= x-3=A(2x4#3)+ u
Comparing coefficient of x and constant term we get
3 -9

1
1=24, S-S AN s A=, fr=-3 o>
- 2” 2 2

. Given integral :I[%(2x+3]+[—%]}lx
.—_%I(-2x+3)\/x_3+F8dx+[—%]J‘\/;_k§;—Ide

1| (F+3x-18) | o 37 9
| ’EIJ[:'*EJ - I8

3
2
M varay® 23] (Ya

3 2 2) 2
:é-(x2 +3x-8)" --:-[(2”3)\/;(3 +3x—18 —%-l-log[x +-§-+sz +3x— ]8]:|




