INTEGRATION

[ NCERT - Miscellaneous Exercise

Integrate the functions in Exercises 1. to 24. :

1

x—x3
LetI:/ dxgandLet L. ! A AU+ Br(1—0) +Cx(14x) )
X—X x=x3 x(x+1)(1-x) x 1+x 1-—x
Putting x = 0 in (i), we get 1 = A(1+0)(1—0) = A =1 Putting x = —1 in (i), wegetI:B(fl)(l%—l):>B:f%Putting
x:lin(i),weg_;etl:C(l)(l—f—l):>C—l : :l— : + : =1= dx:/ldx—l/ 1dx+
2° ¥»¥oox 2(1+x) 2(1-x) X 2/ 1+4x
l/ 1dx:log|x|—llog|1+x|—llog|1—x|—i—C=10g|x|—110g|1—x2|—|—C:llog = e
2) 1—x 2 2 2 2 I—x2
L
S Vata+Vxtb
Letlz/; x:/ mi\/ﬁ N vita-vxth dx : /[(x—i—a)l/z—(x—#b)l/z-
\/m+\/md \/x+a+\/x—|—b \/x-l—a—\/x—i—b (\/my_(\/m)z a—b :
3/2 3/2
:aib (x+;1)/ _(x+;9)/ +C:3(a2_b) [(x+a)3/2—(x+b)3/2]+c
2 2
3. — ' [Hint: Putx="2]
xvax—x* t

Let/ = —deutx—f:Nix———dtNow xVax —x2 \/ A= 5——X
/x ax —x2 V \/ /\/f
1
B 1 e—1) 2" _ 2 / /
- ——f/ J 7+C——; t—1 —-— +C——

——+1
2+
A 1
SR+
SOLUTION
dx dx 1 4 1 304
LetI:/ M:/ 34Put1—|——=t:>——5dx=dt:>—de:—f s = /34 —= dt
xz(x4+1)‘/ X x 13/

1~/ x4
5 1+ —
()

ll1/4

1/4
1
e WAL o s
= 41/4+C 0'*+c <1+ ) +C

Putx =1°]

1 .
5. Y WeYE [Hint :
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3

dx , 6 s 6r3dt t .
: Letlz/iL.C.M of 2and 3is 6 So Put x =1 = dx = 6t°dt .'.I:/7:6/—dt Since the degree of
x1/2+x1/3 t3+t2 t+1

numerator is greater than the denominator, .. the fraction is improper. First, we mark it proper by dividing 7° by r +1 .

1
Y-
t+1

2
dt=6|=——=+t—log|t+ 1|

+C=2x—3x/3 4 6x/0 —6log‘x1/6—|— 1‘ +C

3 2
p Sx
T (x+1)(x2+9)
SOLUTION
Ltl—/ Sxdx o X A B A(R49) 4 (Bx+C)(x+1) ... Puiting ¥ = —1 i
e GT D219 e GIDEE9)  xrl ! 250 x=A(x X X ....(1) Putting x = —1 in
1 1
(i), weget5(—1)=A(14+9)=A= —3 Comparing coefficients of x* in (z) ,weget0=A+B=B= EPuttingx =01in (i), we
0et0 = 9A+C = C——9A =9 —+ / 2dx+/2 2dx—ilog(x+1 / /
+1 2+9 2 T3 2+9 e
= 11 1 11 9 0 1t C 1 1 11 9)+ 3t C
ffiog(er )+40g(x + )+2><3an §+ ffiog(er )+ Zog(x +9) + Stan™ §+
7 sinx
" sin(x—a)
SOLUTION
sinx sin((x—a)+a sin(x —a)cos a+ cos (x—a)sina
Letlz/%d = /de:/ ( ) . ( ) dx:cosa/(l)dx+sina/cot(x—a)dx
sin (x — a) sin (x — a) sin(x —a)
= xcosa+sinalog|sin(x —a)|+C
eSlogx _ e4logx
8. e3logx _ p2logx
SOLUTION
eSlogx _ e4logx elogxs _ elogx4
Letl:/e3logx_6210gxdx:/ elogx3_elogx2 dx
_ 3
X —x s
_/x3—x2 x—/ dx—/xdx—E—FC
COSX
9.
4 — sin’x
SOLUTION
coSx . dt [t . _q [ sinx
LetI/Fdeetsmxtﬁcosxdxdt,'.l/ =sin =] +C=sin — | +C
4—sin’x 4—12 2 2
sin®x —cos®x
10.

1 — 2sin®xcos2x
SOLUTION

sin®x — cos8x

Let/ = / 2 5 —————dx We have, (singx — cosgx) = (sin4x + cos4x) (sin4x — cos4x) = {(Sinzx + coszx) 2 ZSinzxcoszx} (sinzx + cos’:
— 2sin%xcos2x

(1 —2sin®xcos?x) (—cos2x)

1
=(1 —2sin2xcoszx) (1) (—cos2x) .. 1 :/ —/costdx: _ESin2x+C

1 — 2sin®xcos2x
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1

11.
cos (x+a)cos(x+b)

1 1 /sin[(x+a)—(x+b)} B 1 /sin(x+a)cos(x—|—b)—cos(x—|—a)sin(x—|—b)
b)

Letl= dx =

¢ /cos (x+a)cos(x+b) ~ sin(a—b)J) cos(x-+a)cos(x-+b) sin (a — cos (x+a)cos (x+Db)
cos (x+ D)
cos(x+a)

1
sin(a — D) o8

sec(x+a)
sin(a—b) 8 |sec (x+b)

1
= ——[log|sec (x+a)| —log|sec (x + b)|] + C = +C=

sin(a —b)

3

V1—x8

Letl—/ = 4/ \/—deutx =1 =4x’dx=dr . =1 m Zsm 1(t)—i-C:Zsin*l(x“)—i—C

X

12. .

(I+e)(2+¢Y)

SOLUTION
e

o dt 1 A B
Let I = /—dx Pute* =t = edx=dr -. I = /7 Now, we write = + =
(I+e¥)(24¢Y) (I4+1)(2+1) (I+8)(2+1t) 141 2+t

1=A2+t)+B(1+1)....() Putting 7 = —1 in (i), we get | =A(2—1) = A =1 Putting r = —2 in (i), we get | = B(1—2)
1 1

:/ 1+t2—|—t) dt =log(141) =log(2+1t)+C=log(1+e€")—log(2+¢*)+C =

13. .

=B=—-1.1=

1
/(1+t)(2+t)dt

—_—

4 @D

: Let I =

1 1 A B
——————dx N ider —————— Putx® =t W it = 1=
/xz—i—l T4 x Now, consider i (214 u e write, T4 P +t+4§
(

1
A{t+4)+B(t+1)....(J) Putting f=—11in (i), we get | =A(—1+4) = A= gPuttingt: —4in (i), we get | =B(—4+1) =

1 1 1 1 1 1 |
dx = gtan x| —

1
B=—- .. . - - Now, I = -
3G 1)(144) B3(0+1) 3114 302+1) 3(2+4) O / 3021 1) 3(2+4)

><t il tllt]x—i—C
an 5 anxéan 3

15. cosxelogsin¥

4
. t 1
Let ] = /cos3xelogsmxdx = /cos3xsinxdx Put cosx =t =—sinxdx=dt .1 = —/tsdt = _Z+C = —Zcos4x+C

16. . e31°gx(x4+ 1)71

: Let I = /e3l°gx(x4—|—1) 1

4/t+1 flog t+1)+C=
17. f'(ax+Db)[f (ax+b)]"

3
dx Let xX* =t = 43dx =dt . I =

/logx x+l) dx—/ (x +1) dx—/x

og(x*+1)+C

-Ik\'— ><
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1 1t 1
Let/= [ f'@tb)[f (ax+b)'drLet fax+b) =t = af' (axb)ds=di ol = [ e = o€ o )"
Cc=
1
18.
sin®xsin (x + o)
SOLUTION
| . . . _ .
Let]— / f]r_/ sinx f]r:/ . sinx . sm(?c+ a)_t:>smxcos(x+ Ot). 2cosxsm
\/Sln xsin(x+ o) sm xsin (x+ @) sin’x || sin (x+ o) Sin.x sin“x
sin[x— (x+a sin o1 1 1 (112 -2
ar = B gy dxzdt.'.lz/— — t:—.—/fl/zdtz— A C2E Vit
sin’x sin’x sinot /¢ sin o sinor \ 1/2 sina
-2 [sin(x+o
= bta) ¢
sina sinx

19 sin~!y/x —cos~1y/x
. ,X
sin~'y/x+cos~1y/x
SOLUTION

.1 .1
sin”'y/x— [ =—sin"'/x
sin~'y/x —cos™!/x v < f)
:LetI:/ — dx =
sin”'y/x+cos~1y/x

€[0,1]

SRS

2 .1 T 4 =1
dx_E/ {2sm x—zl dx-;/sm \/;cdx—/(l)dx

..(i)Leth:/sin*‘ﬁdxputﬁzt:x:tz:dx=2rdz.-.11zz/sin*‘r-tdtz [sm /tdt—/( sin~ /tdt)dt

1N

12 12
=2 "lt-——/i—dt Cp =t*sin" 't / L e = sin /\/1—r2dz—/ ———dt+Cy =1*sin" 1t
[sm 2 mz +C sin’ f+ \/7 —+C sin” 1+ \/7 +C sin +
t 1 xv1—x 1
(2\/ 1 —t2+2sin_1t> —sin 't 4+C; =xsin” /x4 \[T_ ESin_I\/;ﬁLCl
1 xv'1 4 (2x—1 2/xv/1 4 2(2x—1
2) sm_l\er\[ +C ,'.Form(i)wehave1n< 5 >51n_1\f+ Ve X _x+C CECI] :%sin_l\ﬁ
2 1—
vil=x e
T
1—
20. . Ve
14++/x

t
‘2
1 =x 1 —cost 2sin“>
:LetI:/ Ve xPut\/;c:cost:>x:coszt:>dx:2cost(—sint)dt.'.lz/ (—23intcost)dtz—4/ 2 Gin—
14/ . 1+ cost . 5 51 2
cos

ot 1 —cost ) 14 cos2t
—4/s1n Ecostdt:f4/ 3 costdt:fZ/(costfcos t)dt:fZ/ cost — —— dtif/(ZCOStflchSZt)dt:

2

sin2¢t
— [ZSint—t— +C =—[2sint —t —sintcost]+C = — [2\/1 —x—cos 'Wx—+1 —x\/;c} +C=—-2V1—x+cos '/x+
VxV1—x+C
2 4sin2
21. .7+s1n a
1+cos2x
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22.

23.

24. .

25.

(2 +sin2x) 24 2sinxcosx
Let/= / dx = /e" - T )dx= /ex [sec2x+tanx] dx= /e" (tanx -+ seczx) dx = /ex
1+ cos2x 2cos2x

etanx+C

d
tanx + pp (tanx)] dx=

24x+1
S (x4 (x+2)
SOLUTION
. 2 2
x*+x+1 x“4+x+1 A B C
:LetI:/zideewrite, 5 = + 5+ =4 x+1=A(x+1)(x+2)+Bx+2)+
J o (x+1)% (x+2) x+1)%(x+2) *+1 (x+1)?% (x+2)
C(x+1)*....() Puttingx=—1in (i), we get | — 1 +1=B(—1+2) = B=1Puttingx = —2 in (i), we get 4 — 2+ 1 =C(=2+1)?
-2 1 3
:>C:3Puttingx:0in(i),Weget1:2A+ZB+C:>1:2A+2+3:>A:—2:>I:/ " + dx
x+1 (x4+1)° x+2
(x+1)7" 1
:—210g(x+1)+_71+310g(x+2)+C:—210g(x+1)—m+310g(x+2)+c
[ 1=x
tan
14+x
SOLUTION

Let/ = /tan \/ deetx—cosez>dx——sm9d6 A= /tan \/ dx—— tan~ (tan) sin@)d /—smede—
1

:—2[9( cos6) /1 cose)de} :79cos9—E/cosede—fecose—fsme—i—c—i cosB—f\/l—cos2 +C=

1
3 [xcosflx— V1 —xz] +C
Va2 +1[log (x* +1) —2logx]

x4
2 [.2 /
LetI:/ T—kl[bg(x x4) 210gxd _/ x+1 dx / dx dx 1:t:>

x2

()%

1
—2x 3dx= dt:>——dx dt I—‘/\/1—|—10g 1+¢)dt 1:2[1 g(1+41¢)- 3/2

log<l+ )
(141)%? 1[2 5

= 1+1)3/2]
/1+t R R

1
+C = f§(1+t)3/210g(1+t) +

3/2

3/2

2 2 2(1+1) 1[2 2 4 i
—— 2+ log(1+0) —S— 2 = —— 214> ?1log (1+1) — =(1+1)¥
5|31+ log (1+1) =5 332 +C = —5 1 5(L+0)  log (141) = 5(1+1)

2(1+r)3/2+c Y 3/21 TP P U 3/2+C Lyt " tog (144 ) =2
— —_ — 0 p— — — —_ — 0 — -
9 3 x2 & x2 9 x2 3 x2 & x2 3

Evaluate the definite integrals in Exercises 25 to 33. :

T
1—si
el
1 —cosx

+C

/2
X x
T 1 —sinx T 1—2s1n§cos§ T 1 5 X X T x 1 2x
SOLUTION LetI:/e" dx:/e" D dx:/ex —cosec” —— cot — dx:f/ cot —— —cosec” =
1 —cosx X 2 2 2 2 2 2
/2 /2 2sin 7 n/2 n/2 :
V3
X T T
=— e"cotzl =— [e”cotze”/zcotéll =— [Ofeﬂ/2~1] =e"/2
/2
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26.

27.

28.

29.

30.

ﬂ
sinxcosx
dx

costx + sinx

T/4 /4
Sinxcosx o . 4 tanxsecZxdx 4 5
Let/ = [ ——————dxDividing numerator and denominator by cos"x ,we get/ = Tt Puttan®x =t = 2tanxsec“xdx =
an“x
1
0

cos*x +sin“x
1
an-'s lxn T
fan =—X—=—
2 4 8

0

dt When x =0, = 0 and when x =

-M:l

71'

/ cos2xdx
cos2x + 4sin’x

SOLUTION

/2 /2 /2 /2
Let]— / cos’x B / cos?x Jee cos?x e 1 [ 4—3cos’x— 4d 1 . 4 J
= cos2x + 4sin’ x cos?x+4 (1 — cos?x) YT ) 3 3cox T 3 4 3cosZx 13 4 3cosix ) T
0 0 0 0

2 2
1(nm 4 secx T 4 i sec’x )
=—|=z|+= 7dx:—f—|—f/ 4(—3dx Put tanx =t = sec“xdx = dt When x = 0, = 0 and when

312 3./ 4sec?x—3 6 3 1+ tan2x) —
0 0
r n 4/°° 7r+4 dt m, 4 L[ dr 2NN - T,
= — =00 ' | = — — _— N _ = — —— n PR g
T 673 1+z2 6 3 4211 6 3 4 1~ 6 3 12™ 1n 6
0 0 24— 0
2[t 7124&_ 7r+2[t 1 . 710}_ T 2|\r 7r+77:_7r
3 Ao =TT mETTET32 6 3 6
71'
/ 1nx—|—cosx
V/sin2x
SOLUTION
/3 . r/
' s1nx+cosx sinx + cosx sinx -+ cosx , ,
Let/= [ ———d —/ / dx Put sinx — cosx =t = (cosx+sinx)dx = dt
6 v/sin2x \/ l—sm2x 6 smx—cosx)2
V31
" /3 22 V3 |
T T T 1 3 T T 3 1 dt )
Whenx:g,t:sing—COSEZE—TandWhenx—gt:smg—cosg—T—E = / m:[sin*lt]lz\/%
1 V3 22
2 2

1 1 1 1
dx x/l+x+\/3c 2 32 ; 2 2

Letl— - \/1 dx= | Z(14x) /2 (23/%) i ST
e O/\/m_\/i J T 0/ +x+\[ x= 3( +x) + | 5% 0 t3=3
2 2 2 44/2
Lo _Z2= V2
3 3 3 3
m/4

SINX + cosx
/9+16sm2x
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4

g Sinx + cosx . . . ) . 2

Let ] = | —————dx Put sinx —cosx =t = (cosx+sinx)dx =dr And 1 —2sinxcosx =1 = | —sin2x =~ When x =
94 16sin2x
/4
77: T b2 1 1 0 Wh 0.1 = sin0 0 smx+cosx / /
—,t = sin——cos — —= nx =0, =sin0— =—
gl =Sy Sy =5 == simhmeos 91 T6sin2x™ 9+161—t2 25—16t2
5 0
/ ! IIZ—H 111(1119) 119

~ 16 2 T 16 5| °® = gollog! — (logl —log9)] = 75log

(5 5 5 40
- X = ot

<4> —1? 4 4 -1

77:/_2

. / sin 2xtan ! (sinx) dx
0

/2 /2

: Let I = /siantan_1 (sinx)dx = I = /ZSinxcosxtan_1 (sinx)dx Put sinx = 7= cosxdx = dt When x = 0,f = 0 and

0
1
12 1 £
tan~! (1) = — -dt] _

1 1
T
when x = St = 1. 1= 2/ttan*1tdt = [tan /tdt / ( (tan™'r) /tdt)dt]o =2 5 73

1 1
1—|—t2—l 1
2 [tan 2/ R 1 1= [t tan~! (1 )f/ (1 2 )dtL* [Ptan" (1) ft+tan_1t](1):tan_1 (1)—1+4tan'1=

r 1 = 1
A

V3

© xtanx
./7dx

) secx + tanx
SOLUTION

T 4 T
xtanx . (7 —x)tan (7 — x) (n—x)( tanx) T— xtanx N

:Letlzfidx...(l)Also,I:/ dx:/( / dx ....>11)

secx + tanx

sec (7 —x) +tan (T — x) —secx) + tanx ecx +tanx
0 0
T bis T sinx T . bis .
L . (x+m—x)tanx tanx cosx sinx (1+sinx) —1
Addlng(l)and(u),wegetZI:/—:n/idx:ﬂ/i,dx:n —d. :n/i,dx:
sec x+tanx sec x+tanx 1 sinx 1+sinx 1+sinx
- — 0
COSX COSX
b bia bia . bid b
1 1 —sinx 1— smx ’
77:/ 1-— . d)c:ﬂ:/(l)dx—ﬂf/7.2 x=mx n/ 5 717(77:—0)—77:/(secx—secxtanx)dx:
1 4 sinx 1 —sin“x COS“X
0 0 0 0 0
77:2777:[tanx~secx]g:7'[2fﬂ[(tannftaHO)f(secﬂ:fsecO)] = 7717(0 0)+n(— 171)*77: —2r=mn(x-2) .. 1=
()
— n_
2
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4
33. ./[|x71|+|x72|+|x73\]dx
1

4
:LetI:/(|x71|+\x72|+\x73|)dx x—1]=x—1,whenx>1|x—2|=x—2,whenx>2 |x—2| = — (x—2), when x <2

1
4 2 4

1 1 1
2 4 3
+x22 x23+
2 2

1
i 2 1" [ 2 1" [f16 1 41
/(x—3)dx:[2—1 —[2—2x 2—3x] :Kz_z)_m_l) _K2_§>_(4_2)
1 1 1 2 1 3
16 4 9 1 16 9 15 3 12 8 7
573 —(8—4)| - 373 -(9-3)| + ) —(12-9)| = S5t 53ty +H[-3+2—-4+6-3] =

Prove the following (Exercises 34 to 39) :

+

34 /3 D2 g2
S RGr) 3 23

SOLUTION
Let o+ A+B+—C 1 =Ax(x+1)+B(x+1)+Cx* ... .(i) Putti 0 in (i) t1=B(0+1)=B=1
: = —+— = 1= = , = = b=
€ xz(x—i—l) P R x(x X+ X 1) Putting x n (1), we ge
Putting x = —1 in (i), we get1:C(fl)2¢C:1C0mparing coefficients of x> on both sided of (i), we get0=A4+C=A=-C
3 3
1 1

A=—1 Ll by / i / LTI, P log x| + -+ logx+ 1]
= =1 "= — ol = _ = —_— — R —— = | — _ =
X2 (x+1) x x2 x+1 x(x+1) . X2 xr1 )Y OB T TIogk

1 1

1
: 1 | ] 4 log?2 2 1 4 1 2 ] 2
_§+ * Ogg_ o8 §+ °8 §>< 5 §+ Ogg

1

SOLUTION
1 4 1 |
:Letl= /xexdx Integrating by parts, I = [x/exdx —/ (d(x) /e"dx) dx} = [xe" - /exdx} =xe* —ep=[(e—0)—(e—1)] =
X
0

0 0

1
1

36. / x7cos*xdx = 0| SOLUTION
—1

1
Let/ = /x17cos4xdx Let £ (x) =x"cos*x = f(—x) = (—x)""cos* (—x) = —x'7cos*x = — f (x) .-. f (x) is an odd function , hence
-1

I=0
2
T/ » )
37. . /sm xdng
0
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38.

39.

40.

41.

/2 /2
: Let /sin3xdx: %/ (3sinx —sin3x) dx
0 0
/2
1 cos3x 1 T 1 3 1 cos0 1 1 1(8 2
=7 l3cosx+ 3 ]0 =1 [3cosz+ 30052] 4[3c050+ 3 ] =1 0+0+331 = 4<3> =3

/4
/ 2tan’xdx = 1 —log?2
0

/4 /4 /4 /4 /4 2 n/4
3 5 2 5 tan“x
. | 2tan’xdx= [ 2tanx-tan’dx= [ 2tanx(sec’x—1)dx=2 [ (tanx)sec’xdx—2 [ tanxdx=2
0 0

> 72[710g|cosx|]g/4
0

0 0 0
) ) b4 1 1
= | tan thanO +2 logcoszflogcoso =(1-0)+2 logﬁflogl :1+2<10g1710gﬁ‘log1):1+2>< —ElogZ =
1 —log2

1

/sin*'xdx— E—l
2

0

SOLUTION

1

1
d 1
: /sin_lxdx:/sin_1x~ 1dx Integrating by parts = [Sin_lx/dx (/a(sin_1 )~/(1)dx> dx] = lsin_lxuc/ mxxdx]

0
N 1
(11/22)H :[(sin_ll)—l—;xT(O—l)} ;t
0

1

0 0
1
- ,_1_’_1/ —2x B ._1+1
= |xsin” 'x 7 mdxo— xsin~ ' x 3
1

. Evaluate / e> "3 dx as a limit of a sum.

0

b

Il

\

|
—_

a

Fat2h) = (04 2h) = € O

1
fla+(n—1)h) = fla+(n—1h)) =e3<"*1>h.-./f(x)dx= lim/i [f (@) + f (a+h) + ...+ f (a+ (0= 1) )] = lim [62+8273h+e276h—|—..
0

h—0
h(e—1) 3h e 3-1)
2 T 2
¢ ( e 31 )]_ﬂ’% [g <e—3h—1>< 3

L[ 2 3, —6h ~3(n—1)h oL —1) -
:}llrr(l) [e (1+e +e . te )] =lim |e" | ——=—= | | =lim
>

h—0 e 3h—1 h—0
Ex(ed=1)1(, 1
-3 3¢ o

Choose the correct answer in Exercises 41 to 44. :

dx .
/ —is equal to
et e

(a) tan"! (") +C

(b) tan~! (e_x) +C
(c) log (e —e ) +C
(d) log(e*+e ™) +C
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SOLUTION
dx dx efdx dt
:LetI:/ —— :/ @/fPuteX:tﬁexdx:dt,',I:/7:tan*1(t)+C:tan*] (e")+C
e 4e X 1 (e¥)* +1 J 1412
e +;

cos2x )
42. / ————dxisequal to
(sinx+ cosx)

-1
@ sinx + cosx
(b) log|sinx+cosx|+C

(¢) log|sinx —cosx|+C

1
(d ——+C
(sinx+ cosx)*
SOLUTION
cos2x cos2x — sin’x CcOoSXx —sinx :
(B):Letlz/%zdx:/ — x:/ —dx =log(cosx+sinx) +C
(sinx 4+ cosx) (cosx —sinx) COSX +sinx

b
43. If f(a+b—x) = f(x), then /xf(x)dxis equal to

()

b
b .
® 2t /f(b+x)dx

b
bh—
© a/f(x)dx

b
@ “+b/f(x)dx

2
b a
Let I = /xf(x)dx Leta+b—x=7= —dx=dzWhenx=a,z=b and whenx=b,z=a . I = —/(a+b—z)f(z)dz=
17. ¢ b 17 b b b b
/(a+b)f(z)dz—/zf(z)dz: (a+b)/f(x)dx—/xf(x)dxz(a+b)/f(x)dx—1:» 2I:(a—|—b)/f(x)dx Hence, I —

(£52) o

P 21 .
44, The value of / tan —— |dxis
1+x—x?
0

X—X

(a) 1
(b) 0
(c) —1

(d)

18
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SOLUTION
I . I e I I
' 2x — x4x— ‘
Let/= /tan*l /tan x:/ [tan~"x+tan™" (x—1)] dx:>I:/tarflxdx—i—/tarf1 (x—1)dx=
J T+x—x2 / T—x(x—1) J J

1

d 1
L +L....(i) Where, I} = / 1-tan~'xdx Integrating by parts = [tan_lx/ (l)dx—/ <d (tan_lx) ~/(1)dx> dx] = [xtan_lx— / T+
X x
0

0
- 1
= xtamflx—1 .idx
2) 1+x2

1
= [xtanlx— Elog (1+x%)

0

1 T 1
(tan_ll —-0)— E(logz —log 1)1 = [ 10g21 (i) And L = /1 -tan~! (x — 1) dx Again integrating by parts = [tan_1 (x=1) /1
2

4 2
: 1 ! 1 p2—1+1) ' 1 f2(—Ddx 1
_ _ x— _ x—1)dx
= _tan 1(x—1)-x—/<1+(x_1)2><x>dx]0: |f(tal’1 l(x—l) 2 Wd}( O: [xtan l(x—l)—i m—i
1 1 1
:[xtan_l(x—1)](1)—5{10g(1+(x—1)2)}0—[tan_l (x—l)](l):[O—O]—E[O—logZ]— 0—1—1 flogZ—f . (iii) From (i),

i1) and (iii tl—n112112n—0
(ii) and (iii) we get I = 4—20g +20g i
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