5. Integration (iii) Eunluﬂtejwdx

x
Solution:

EXERCISE 5.1 3 =
dx —2./x
J'—\f ra

-2
(i) Evaluate

dx
V5x—4—-+/5x-2 3
Solution: f (3—1:- — E—\-/—_)
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__I.'____ —— I:II

J . Jox—4 “'i,r -2 2

o == - T

J‘ -2 x.f:lx—ﬂl-wf'Sx—Z q —-f(Sx \/;) dx

= | — - * ———— Rk
Vox—4—/5x-2 fix—d+ /5x-2

1
% l'_:z{\-’m 4+ /5% —2) =3fx%dx—2 [ x 2 dx
(5x —4) — (5x — 2)

1

=|'(¥-’51'—4+,£5x— ) dx 3(x3) " ¥2 2
== - — e - B R P E
‘va’fu— x4+ [ ( 5x—21dx 3 G)
_ox— 4}2 1 (5x— 2] 1
3 57 73y (5°° =x*—4 [x+c.

2 © G

2 3 3 (iv) Evaluate j (313 = E]de
B 1_§ [(SI - 4]2 + {5]: g 2}2] T+ Solution:

J(3x* —5)%dx = [ (9x* — 30x* +25) dx

. x- =9 [x*dx — 30 [x*dx +25[1 dx
(ii) Evaluate J- 1+x+— 2 dx

Pl Pl
. =9(=)—30[= |+ 25
Solution: (5) (3)+ s

2 5
J.(‘l +x4— )dx =5%—1D13+25J:+c.

(iv) Evaluate j ﬁdx

= [1dx + [ xdx + j'xzdx

Solution: -
. . an1—1: J’Ixtij—n e
=Ktk R -[(5-3)®
o B =Jpxil‘”_j%‘“
=X +E—+—€—|‘—C =log lx—1|—log |x| +¢

lo Ix_ll+
= — C.
EI x |



(wDIf f(x)= x2 + 5and f(0) =
—1, then find the value of f(x).

Solution:
By the definition of integral

Fl)=[f(x) dx= (x> +5) dx
=[x%x+5 _[1 dx

=§+5x+c

Now, flll= —1 gives
fil)=0+0+¢c=—1

em =1

e
', from (1), flx) =3+ 5z—1.

(vid)If f(x) = 4x°
= 1land f(1) = 4, find f(x)

Solution:
By the definition of integral

Fla) =] Filx) de = (do? —3® 4 2x 4 k) ol
--I!-.'r"'dx—ﬂ_[xl dr+251dr+k}- 1dx

=4(§J--3{§)+2(§)+Rx+c
S frl=rt - et e
Now, f(0)=1 gives
fl)=0=0+40+0+c=1 Soe=1
s from (1), flz)=x*—x'+ 2  +hxr+1
Further f(1) = 4 gives
fll)=1=141+k+1=4 REg
o fom 2 i =at —xV 2t + 2 4 L

(viiiIf f(x) = x; —kx+1,f(0)=2

and f(3) =5, find f(x)
Solution:
By the definition of integral

) = [ el j" (; k1) o

1Al — kj:d'r+j"l il

A

- |

- 3x% + 2x + k (D)

L)

f{I]——!—%+ x4c
Now, fi0) =2 gives

A0)=0-0+0+c=2 Soe=2

*. from (]},f(;}:%l_%]_Fx_,_z

Further f{3) =5 gives

7 %%
”3]'“5‘5 +3+2=5

. | 2
. from @LI{:‘]@% —%+x+1
EXERCISE 5.2

Evaluate the following.

(i) j.t 1+ x2dx

- [1)

S

Solution:
Letl=fx,/1+x" dx=[./14+2% xdx
Put 1 +x3=¢
* 2xdr=di xrix=E
2
~dt 1.4
2 P === IR
(%=1 fia
3
W
~2(3/2)
1{ +x3}3+r
3
3
x
(ii)j—ti.t
vi+xt
Solution:
Let 1 ‘- K ol
x - \/l - x .
Put 1 4 x* = ¢ . odx?dy == dt
" dt
dax Z

, o .1 _dt_-l 12
._r__[\/é o= e car
i |

e 2 B
2

=é,\_/_]' + % 4 e,



(iii) j (e* + e~")2(e* — e~")dx
Solution:

Let I=[(e* + e %)% (e —e~*) dx

Pute*+e~"=¢
(et =) dx =di

t:'l-
I=J.f2di[‘=§ +

& +e*)
:%H

(iv) f el

X+e
Solution:
e 1+x
Jx+e™
_ [ at+xe
- Jlx+emF)e
[ +x)e ”
) xeF+1
Putxe*+1=t¢

e+ e x 1) dy=dt
S (14 x)ef de=dt

I=J.%d£=lng |t|+ ¢

=log |xe* + 1| +c.

W) j (x+ 1)(x +2)7(x + 3)dx

Solution:
Let I=[(x+1)(x + 2)"(x+3) dx

= [(x+2)"(x + 1)(x + 3) dx

=[x +2)[(x+2)—1][(x+2)+1] adx
=[{x+2)[(x+2)*—1] dx
=[[x+2)*—(x+2)7] dx

= [(x+2)%dx — | (x +2)"dx
20 (x4 2)
=~m & "

i 1
(wi) I xlogx dx
Solution:

1
Putlogx=¢ .. ;d1'=dt

[ [t
x-log x log x x

=J‘%tﬂ=]ug|ti+r:

=log |log x| + c.

J’ ¥ d
(Fl[} m X

Solution:
xS x-l-
letl=| ——dy= | ——-
jx2+1 IIJ+Ide
(x*)?
il = il
Put x*+1=¢ S 2xdx =dt

x.ix=§ and x*=¢—1

. t—1¥ dr 1 [/F- 1

0 [ERA T milh,
t

1 1
_Ejl(t_2+F)dl

1 171
=—[tdt — e [ i

2[ Im”z‘l‘:‘ﬂ

—]—-—z—t+lm |1t +
~33 g Ag e
Viscow.o i Lok 1
=Z{I +1)* = (x +1]+EEngi:r1+I]+c.

2x+ 6
(wiii) J-—dx
vt +6x+3

Solution:
Let [ = j B ) B
1‘_." a

vi4Br+3
Putx* +6r+3=1¢
Jo(2x + 6)dy = dF

I f'ld ]l
= —=di= |t 4t
Jx.-'"? j
1
¥
T T I
”2-1-(: 2/ +ex+34c



. 1
() fﬁ+xdx

Solution:

L&H=J- : d'x=j. -I —dx

Jr+x L ka+ o
-l gy
.[1+\‘.-'G'\/;

L Lu‘:,I::dI

2,/x

Put 1+ /x=t
1
i ke
J'J_f x =2 di
£ J=J1-zdf=2j1.ﬂ
: :

=2log |t|+c=2 Ing|1+\/3_c| + C.

— 1y
() f x5+ 1)

Solution:
= |t e
gE-T
Put x5=14 L 6xidy =4t
x3dx = % dt

re 1 dt
_J.f{f%rl}g
1.’t+1}—t 171 1
t[t+1} s EI(F‘:TT)‘“
I 1

== [log (t) —log [t+ 1] +¢

L]

Il

] = ﬂ-'\|-—n.

log

1
+t:=glog ‘+¢1

t+1 ™+1

EXERCISE 5.3

Evaluate the following.

3eit+5
[EEtiy
4pit —§
Solution:

i +5
Let I = LTJ'_E- i
Put, Numerator = A{Denominator]) +

H[ . {Dm::—minatm}]

do B 5= A{d —B) 4+ ul f:rur" -a;!
[L

w Al —5) -+ Bl4& % 2-0)
23 4 5=({4A + BB} —

Equating the coefficient of ¢ and constant on both sides,

we gelt
4A+88=13 ==
and —54 =5 S A= =1
. from (1), 4(—1)+8B=3
7
', -? i =
88 B 8

. o —{1{"—5]+;I_&3]

'-:w..sngts-.-v}
B it

4" =5

" —{ﬂ:.'zl
= —i+—:—5 it

7 Be™
= —-Ilﬂ‘f +E J-m il

7
= =1+ log e =5 +c

: [ %dxulug 1ftx}|+c].

3er—4
Solution:

Z}J'ZIJ 12e* div



20— 12
thI:J‘mdx

Put, Numerator = A{Denominator) +
B d {Denomi )
|:.:|!x DT Etl:.-r_,l]
L —128= Af3ef-4}+3[£{3& _4}}

=A(3e" —d) + B(3e" -0}

LR —126 =004+ 38 —44
Equating the cocfficient of ¢ and constant on both sides,

we gel

3A43B=—12 v (1)
and —4A =20 S, A=—8

*, Brom (1} 3( =5} -+ 30 = — 12

s =3 JeB=1

LW —12e" = —5{3" — )+ 3]

oo [ =50 —4)+ (27)
g A

- [(~54gmy) e

= —Sjldx+-[3:i dx
= —f5x +log |3 —d|+ ¢

[ fft }n':t = log [Flx)] +L]

filx)
[Mote : Answer in the beocthook s fmcorrect. |
3 [3€ + 2
) 2e* —
Solution:
35 +4
Let¢ f= | =55 ax

Put, Numerator = AlDenominator) -+

H[ ‘I [D«:nminamr}-l
ix

" d
y+4=,¢{ze_s}+ﬁ| ;—I:za_s}]

= A(2e5 —8) + B(2e" - 0)
L3+ 4=(2A + 1B} —8A
Equating the coefficient of ¢* and constant on both sides,
we get
2A+2B=3 s (1

1
and —84=4 .'.ﬂ-'-i

2
So2B=4 . B=2

l"mrn{l},Z( 1)+23 3

L rd= —%W—B]*E{Eﬂ‘)

L ier gy 4+ 202¢%)
dx

. ’“J[ E sl
] 2 —8
422

i 2=
~3 [ ldx+2 jEr“ _Rn‘x

1
= —Ex+1lng |2e* — Bl +¢

J’2£‘+5
1 Z2e* +1

Solution:
Let | = de
2e" +1

d
Let2e*+5=A(2e*+1)+B d—{ze“ +1)
X

=2 Ae* + A + B(2e*)
So2e¥+5=(2A+2B)e* + A

Comparing the coefficients of e* and
constant term on both sides, we get

2A+2B=2andA=5

Solving these equations, we get

B=-4

n f 5(2# + 1) - 4(29*) )
2e" +1

=5fm<_4 ..
20" +1

. 1=5x-4log |2e" + 1| +c

[ [ 5o = oul ) + c]

log |flx)| ¢

4



EXERCISE 5.4

Evaluate the following.

1
1 —dx
) f 4x -1
Solution:

I % . T
_._:ixzfl_l og 7 4+
z) I#+3
]1 .E':c—]'+r
_1 Dg,b: 1I o

1
Z}J‘xz-t-*lx—sdx

Solution:
1
jx1+4x—5dx
it i 1 d
e Tmr—a—s*
- 1
=|ecrr—or ®
1 x+2-3
_ZxSng+2+J+E
—-llo it +c
6 Blxys"“

1

3) J-4x= —20x+ 17
Solution:

Y e
Jiﬁ-Zﬂx+1? *

1 1
il ™
Jx —SI—FE

=]_ 1 dx

4 T 25 25+1?
v (I —:}I‘f‘I T

, dx

K f(x - ;—))2 — (/27

X

1) f4ﬂ-znﬂ-3‘“

Solution:
LEIZ | = s X
j41"‘ — 20xt — 13 dx

S 2x dy =y

Put x’=t

dt

- xdre= =
e

[ 1 it

S e T




=;ID ‘m 5 — 2f
16,/7 21_5E2J?
1 " ‘ ~B5 = 2.»'/?‘
16\/5 202 —5+2,/7

[ Note : Answer in the textbook is incorrect, |

53’[1@-25‘”

klutiﬂn:
= ] p——— d
I e I -— J— X

Put xy*=¢ C dyidy =dt

it
i
A

16{]]

| Note : Answer in the texthaok is incorrect. |

1
6) J-n—z - dx
Solution:

1
==t

= 2ap OB

1
7 _—d
) J- 7+ 6x — x2 *
Solution:

a+bx
a—bhx

-
7 +6x—x*

1
=j?—{x2—ﬁx+9)+9

1
= e
J (4)* — (x—3)*
- 1 4+x—3‘
T 2x4 8 | 4—x+3

1+x

=—]g +C.

1
8) | ——dx
) J-w,.l'3x2+ﬂ

Solution:

dx

1 J‘ 1
e Y = == il
[ A \,ff\,.-“:m’ ¥ r\,“"ﬂ:u’

o/ + /(B (/B

v,-'i

1 i
=V_&103|\,-’31+.f3r -+B|+£.

+ e



1
9) f—dx
Jxt+4x+29

Solution:

1
[t
x4 dx+29

1
= dx
J’J[x3+4x+4}+25

1
'j‘ﬁf{x +2)% 4+ (5) e
=log |(x+2)+ /lx+ 27 + {!';]ii| te

=log E{x +2) 4 2 -F'E._tr+'_29| +c.

1
10 f s

Solution:

1 1
J;ﬁ&rluﬁdx_j a"{ﬁsz_,{;fg?dx
log |v/3x +/(/3x — (/5]
= 7 +c
=ﬁlng|ﬁx+113f—5|+c.

1
11) | ————dx
}J-'H.I'.I:Z—BI—ZU

Solution:

-[ - dx
Jx2—8x—20

J' 1
= dx
J(x*—8x+16)—16—20

1
= | —— —=dx
J‘a.h'[.x—il-]‘r’—-{\!E-}2

=1{:~g’(x—-4)+\/(x—4}2—{6}2|+c

=](:-g|{x—4]+”r’xz—81—2ﬂ|+c.

EXERCISE 5.5

EXERCISE 5.5
Evaluate the following.
1) J. xlog x

Solution:
[x log x dx = [ (log x)-xdx

= (log x) [ x dx — I[%[lng x) [x dx]dx
2 1x?
= (log x)-= —J.J—C-E dx

=1xI log x —%jxtix

2

x2 1 x2 2 x2
=Elﬂg x--i-u2—+r:=-2— ]ng_E-H‘
2) J-x?'e*"dx
Solution:

f 2eMdy = .'HI ey — J‘

i 1 ¥
_drh ij”' dx -‘dx

4 T
=-x e —x e’“+1 e dx
4 8
I P 1 &%
ire ——xr:‘“+§-T+c
5 T

4e‘ lx 2+E]+-|:
B}J-xzeaxdx
Solution:



il
szr““dx=.1'1!.r“rfx —J-\‘fotz}lj-#‘“dr-ldx 5) J- ;_F

Solution:

= 1:2-f —jix-idx 1 1
g i Let!:jr‘(———z)d:c
T ¥
o E
g i_l‘”4 = Futfl{.r)=;. Then f'(x) = —;—3
_1 2 u_l axr 4. i Ax S I=e=[flx)+Fx)] 4
—41 € 2|:II£ dx J‘{dx{x}l‘e dx}dx} I [f f J.CI] X
=g flx)+c=e"=+r.
g e M #E L x
e 2|: i -[1 1 d_:rj|
i T S :-f
=g5'e Ere"‘ +ch“dx +1]|z
Snlutlnn'
1 2 _4rx 1 1 EAI
Bl i e Let I= e oy e
(x+1)-1
=1£"“[.r1—£+1-‘+c. =j£‘[ (x+1)* ]d:
4 2 B 1 1
~te[
9 [ 2 dx i, L
x+1
Solution: d d
Let I = [x%"dx — f 2% x dx T f 1= = AR 2l 1)
2 . i =1
Put x* =t o 2xdx =di g +i}’x[ +0)= GTIe
S I=e
e .:H' [ [flx) + fx)] dx ]
=|r"f{ﬂ+r:nv‘-;+-]---i-c.
LI = (el ——Ejtefdf .
7 T __d
1 ) [e CE ch
d Solution:
=] Fhetdp— | = f
2[ j j{dt{t] jf df} dtj| L.etf:_‘-cl'- -r_!-_,_dx
{x+1)
1 e[+ 1)
=-[te’ — _[]u:‘df] Icﬁ[ x+1) }u‘
; Y P T PN
4 - [cx+::|*‘:x+1}3
Zltet — e Lo
2[&’ el +c Put f( j_u+1};
? d i ..
T( lenf{:r}l=a(x+1} = —2x+1) :ix[ 1)
== (t=1)'+¢ ~32 -2
2 BTTS) ek b ey
1 D= [ [flx) + Fix)] dx
E{x —1)e” +c. =& flx) o= s e



2logx

8) f E‘[(lﬂgx}z + ]ﬂ:x

Solution:

Let [= jf"[{lug 2)* 4 E—I—Z:EIJ dx

Put f(x) = (log x)*

Thmf’{:-:}=£:[lug x)* =2 log x~% (log x)

=21-::gx:«:-1~=2 . L
x x

S I= [ [f(x) + f(x) ] dx
=e*-f(x) +c=¢(log x)* +c.

9 f lfnt;x = {Iu;x)zl "=
Solution:

1 1
Letl=|| — ——— .
J[lng x (log x)* hx

Put log x =1t Jox=¢
- dr=¢'dt

1= (1) ea
Let f(t)=1. Then ()= —

| I=[e[ft) +f1(1))dt
= f()teme x e

logx
10) J-{l + Iugx)?-dx

Solution:
PO . P
(1 + logx)?
Put logx =f Sox=¢
dy=edt

¢
- [
A+1)-1
=J‘Etli"“—[1 o }dt

L fO== u+nl——1ﬂ+ﬂ*m+n
=1
T (141

I=[ A0+ 1)t

1
=f_ f = _ = e——
e-f(t) +c e’xIHH 1+h:=gx”

EXERCISE 5.6

Evaluate:

Zx+1
i | e ea®
Solution:

e J 2x 4+ 1

X
(x4 1M ;!;r

2r+1 A H
G~
™ (x+1)x—2) x+1 . x—=2

LA+ l=AR-2)+B(x+1)
Putx+1=0, ie x=—1, we get

2A-1)+1=A(—-3)+B(0) oA

Putx —2=0, ie. x =2, we get

22)+1=A(0)+B(3) .. B

) 2x+1  (1/3)  (5/3)
"+ 1x—2) x+1 x-—2

B




1 S e —
—d x I‘."‘II L. x rlr-l'l
Jx-!-l i _[x—z d .I ,

=—Iﬂg]x+1| i 10g|x—2|+c

fobee— |
[ 4x—~6 |

1
=|1dx+5 - dx
j ex Jxl X =5

S 1
2) I adis dx

x(x—-1)(x—4) 1 1 A B
Solution: | LEtxl,_x_ﬁ'[x+3}{x—2}_x+3_'t—I
2x +
tet 1= [ o S S 1=A@—2)+B(x+3)
t[ 2r 41 =_A+ f | L Put x+3=0, i.e. x = — 3, we gel
xlr=1%x—4) x %=1 x—4
L2+ l=Alr = 1)x A} Byly - 4)  Cxlx 1) 1=A(=5)+B(0) JoA =_—]
" 5
ut x =0, we get
200+ 1= A(— 1)(—4) + BOX — 4) + C(O) — 1) Put x—2=0, i.e. x =2, we get
: ; 1 1
c1=d4 o A=g 1=A(0)+B(5) B=§

Put x—1=0, ie. x =1, we get

2(1) 41 = A©) —3) + B) —3) + C1)(0) 1 _(=1/5 /5

o T +x—2

C.3=-3B L. B==1
Putx—4=0, ie x=4 we get I=I1 dx+5J.[{_U5}+(U5)]d:c
2(4) +1=ABNO}+ B(4)0) + C(403) x+3 xr—2
3
L 9=12C C=i —jldx J‘ dI-FJ‘ zi‘r
1 3
2x +1 _(E) (-1) (4) =x—log|x +3| +log|x —2| +c.
Cxlr—10x—4) x x—1 x—4
x
6) . O)). 0 | eTren
= f:j - Solution:
x x—l x 4 ;

_1‘[15]‘ f 1 3 1 ) I'L.I J [{‘. r}}{r | :}} l'l‘_f

_4 5 I—J:I'dxﬁ'a-"x_‘dl J ; ! -

l‘t Let o A | B | c

=1 DE'I' Iﬂglx—ti'i' 1L‘1=’.|J£' '1'|+4. {‘ I]1{1 r :.:J_] . I f'l" JJ'} 3 =+ 2

24 1 v=Al— D+ 2) - Bx+2)+Clx 1)

x-

3) fﬂ+x ,ﬁ, Putx—1=0, ie. x=1, we get
Solution:

3x-
») f{x+1)2{x+3]



Solution:

Ix -2
kb ,[fx +1Hxr+3) =

Jx -2 A ] C
sl R T R
Bx=2= Al I+ 3) 4 Bl 4 3) 4 Clxe 4 1)
Put x +1 =0, Le. x= — 1, we gel
3 —1)—2=A0N2)+ B(2)+ C(0)
5
V=SmlB  Bm—s
Put x+3=0, ie x= -3, we get
3(—3)— 2= A(—2)(0) + B(0) + C(4)

11

=11=4C . Cm=——

Put x =0, we get
3{0)—2 = A(1}3) + B(3) + C(1)
. —2=3A+3B4+C

5
But B= —E and C= _T

2/ 4

_ 15 11_-8+30+11_33

R g 4 T4
11
..A=—4~

3x—2 (%) ('g) (_14_1)

3 fx+1}|‘{x+3}=x+l+{x+1]‘ (x+3)

,J.jﬁ%)(-ﬂ (-¥”ﬂ

x+1+l:x+1}* x+3

11 11 1
)ty [ —d
a_[ml“’ I':“} % 4Jx+.’.l ¥
5+ 1
-5 L:+1|—--h—t~:—— logfx +3| +¢
x+1 5
41°sx+3‘ 2{x+1}

) —1 dx
}Iﬂﬂ+l}

Solution:

1
Lop I=:la—ar
® jrui+nd

x4
= | ————dx
J.xs(x’ +1)
Put x* = f. Then 5x* dx = di

M dr=—

5

(1
"jf(f+1] 5

(t+1)—t
t(t+1)

Rty
-3 [~ [e#]

=§[11:g|t|—loglt+1|] +c

—11 . -llnj 5 +c
~5 8| | T T BT
1
“fﬂf+n“
Solution:

1
I.-Etf=.[.m dx

xn—l
=
Jf‘{f’+l]
Put "=+t na" ldy =dt

:t:"“rix=£-i—f
H

_J‘ 1 dt
TJHt+ D)

_1r(@+1)—t
“n) t(t+1)

171 1
a2 | b Bea Tl
nf(t £+1)d

dt



i3 1
=;[ f?dr_—'l.r—rl- d.t}

=%uggup-mgu+lu+r

1 1 X ,
=;lﬂg m '{'L=;1'I'L}E1Ix'r'r_|__1 +c
5.‘(2+2ﬂ.t+ﬁd
X +2x+x %
Solution:
(5x* +20x+ 6
Let I = dx
J B+ +x
B " 5x% 4+20x+6
) a(?+2x+1)
"5x2+20x+ 6
= 3 dx
J x(x+1)
S5r4+20k+6 A R o

e+ 17y : vkl l.{‘: 1)

Jo x4 200 4+ 6 = A(x + 1) + Bx(x 4 1+

Put x=0, we get

0+04+6=AL+BOND+CO) - A=

Putx+1=0, ie. x= —1, we get

S(1+20(-1)+6=A0)+B(—1)0)+C( =1

" =9=-C . C=9

Put x=1, we get
5(1)+20(1) + 6 =A(4) + B(1)(2) +C(1)
But A=6 and C=9

S 31=24+2B+9 . B=-1

52420046 6 1 9
Mx+1PF x x+1 G+i)

~1—J[§——1—+ ) ]dr
)l x4+l 12|

1 1 =
=6J‘;dx—jmdx+9j{x+ 1)" *dx

I ]
=6log|x| - log |x + 1| +9.8 +_—1]— +e

=6lag|x|—1ag!x+1t—£i+r-



