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3. Let I=J'O xe dx
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Put xi=t=>udx=dl= =
Lower limit when x =0, thent=0
Upper lim it when x =1, thent =1.
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5. Letl=| L _dx
1- x?
I—X- e 13
=sin"'1-sin™ 0
gsm'l(smﬁ)_sin“(s_in()) =2-0=2
2 2 2
6. Given, I dx=£
0 44 x2 8
Now, consider = I
0 x2+ (2)
= ' I= Iil tan"l"’f‘]a oot
2 2]
I_ -[ 2 7=_tan-l£
a”+ x- a
= I=Ztan™! 2 _ o
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From Egs. (i) and (u) we'get
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7. Glven, f(x) = J': {5in ¢ oy
1

n:[ljﬂﬂfd{ _J‘ [_;il 0 Jsin t dl]dt]x
0

[using integration by parts]

= [t cos f} -‘[

X
o (~cos i d

== 1 cos 11} + [sin 1

==X CO$ x + O+sinx-o
=8I0 x - x cos

Thus, f(x) = sin x — X COs x
On diffcrcnliallng both sides W.I.L.

f'(X)==cosx-[

(1/72)
X, we get
d d
X — (cos x) + 4
e ( ) + cos x = (x)]

[by product rule of derivative]
[x (- sin X) + cos x]
= COs X + xsinx — cos x = X sin x

!=.Id 2X dx

=C0oSs x -

(172)
8. Let

l’ulx2+l=t = Adx=dt = xdx:.d_l
2
Lower llmltwhqnx=2thcnl=2’+l=5

Upper limit when x = 4, thent=4%+1=17, (2
_ (V7 dr_1
U l —I

7l .
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log17 - lo S]==log [ =X
(log g > 8(5)

[ log m - log n=log (ﬂ)] (1/2)
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3 dx 3 dx
9. L' = = = —
iR L) 9 L x? d Jo x% + (32
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= 'I:[.l. tan™! .:Y_] [,J‘—%‘-X—_i=l tan™’ -£+ CJ
3 3o X“+a a a

= 7=l [tan" (2) ~ tan™ (0)]
3 3

I -1 — =l E =£
;[tan 1) -0] 3(4) > (1)

1
2

/2 .
10 1ot g2 J'" e¢* (sin x — cos x) dx
0

—t

r/2 .
= 1=—J' e* (cos x - sin x) dx
0

Now, consider, fi (x) = cos x
then J'(x) = -sin x

’ X C,
Now, by using Ie" () + f(]dx=e flx) +
we get I = — [¢* cos x]5/2

—e™2 cos T+ ¢° cos (0)
2

(4)]
=0+1(1)=1

2 dx
¢ xlog x

11. Let] =

1
Putlogx=t=>;dx=d’

Lower limit when x = ¢, then t =loge =1

. -
Upper limit when x = e?, then t ;log ec=2

5 A= 2ﬂ:{]og |t|]} =log 2—log1=log 2 m
1

t

1 -1 X
12. Let1=jo tlan - dx
+.x
1
1+ x

Lower limit when x = 0,thent=0

Put tan'x=t = dx = dt

2

Upper limit when x =1, then t = n/4.

) 5 /4 2 2
r={"a=|) 2L (E) -0 =X m
0 2],  2|\a 32

iaas ~iy3"
13. LctI:J’lzx L J‘lz (x—iz)dx
X

.XZ
2 2
=|:X—+l] = @+l - (l)j.g.l
2 Xl 2 2 2 1
1 1
=l 2+-|-| = .
(+2) (2+1) ! "
3

14. [, 54 =008 | [ = g3 log 2 g3

[ logm - logn = log ﬂ] )
n

2 = 2
15- I(] 4—X2dx =[§ 4—X2+%Sin—l X]

2]y

p)
I:J qz—xzd":%\)az—xz + ‘Lsin‘I p C:I
) 2 a

=0+ 2sin~!1 = 2in~! (smﬁ)

> =2X£=n

> m
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0] 4 (¢¥)2

Pute* = t=exdx=d1

X
16. Leu=j; e
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Alse, when x = 0, then £ =1 and when x =L, then

=g (\/72)
Now, I = r . - (tan™! o)f
ll.;_r
- - fe-l
=@an ‘e-tan 'l =tan”f — (1/72)
I+e

7 A de _ _ frant RS I & tan™ x
1 1+ x? 1+ x?
tan' 1

=tan™! [tan E)— tan™! (tan E)
3 4

[ JS_’:tanEandl:tanE]
3 4

=tan~' V3 -

=Z_ZI_ = 0
3 s .
18, Do same as Q. No. 8. [Ans. log 2]

1S. Do same as Q. No. I7. {Ans. EJ
4

20.  Use the property Ji f(x)ax = 0, if f(x) is an odd
urcgian.

T/ 5
4sm x dx

/
—x/ <

Let =
Consider, f{x) =sin’ x. Then, fl=x) = sin3(—x)

= (=sinx’ = —sin’ x = - f(x)

f{x) is an odd function. (172)
Thus, the given integrand is an odd function.
o I=0

{': ff(x)dx= 0, if f(x) is an odd function} (1/2)
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27. Do same as Q. No. 20.
22 et = )

[Ans. 0]
— x% sin x cos® xdx
Again, let fl) =( — x% sin x cos®x

< fl=x) =1 — (-7} sin (—x) cos?(~x)
=0 - x% (-sin x) cos’ x
=—( - x%)sin x cos®x

=-flx (1
. o 1s odd function

e I=0

[ J"; floy de=0 if f(x) is odd function] (1)

-[° Crdc [V dx =[xE (x13
= : '

—[o-M]+[2-0=-1+ 2=1 [2_1..,{
24. To prove J: f(X)dX=I0 fla—x)dx

a
Consider RHS = jo fla—x)dx
Putting t = a — X, then dt = —dx
Also, when x =0, then =4
and when x =4, then 1 =0 3 P
Now, RHS = — j fydt= J’ f

= J' f(x)dx =LHS Hence:proved. (1)
: 0

m_xsinx g (1)
0 ]+ cos®x | ‘
(m — x) sin (7 — x) dx

—-[ 1 + cos? (1t X) ,
[ Io f(x) dx =. IO.. fla - x) dx]

=J-1t (m = x) sin x dx 1

Now, let I =

0 1+ cos?x—

‘ =1

=T

m sinxdx  ¢m xsin x dx
0 1+ cos?x -[

T sin xXdx
0 1+ cos?x

222w 4
0 1+ cos®x ]

I=m

iy [from Eq. (i)] ]

T .sin x i'
— dx

0 1+ cos?y

= A=1x

= =7 (" sinx

— = dx
2790 1 4 cos?y @

Putting cos x = — =sin x dx = 4¢

Also, when x = 0, thent =1

P and when x = g, then

=

NOW,I:—E-[_l dt T el dt
251 142

20 52T

-l T - !
[tan 1., = . [tan '(l) - tan"'(—l)]

S SO



™ RH;\':j:f(a—.\‘)dx

Pulid—X)=t= dx =g
Now, when x = Q, we have ¢ = 4
and when x = a, we have ¢ = (1]

f: f(d - X) dx =—-L° f“) dt

T f: Sy dr= j;' f(x) dx = LHS
Hence, J: S(x) dx =J: fla-x) dx

5
®  (sin x + cos x)

Cadiy N
=)A= {1

n )
A9
’=7 2 nindl SRS
0 (cos x +sin x)

. (5-9) '
——-Xx
= dx (1) (M

0  (sinx + cos x)
On adding Egs. (i) and (ii), we get

- 3% w/2" t
H:EJ-/ —_dx
sin x + cos x

Now, let 1=

(1) m

®/2
Then, I = fo

1 J’"“ -3
= == —_——
4 /0 sin x + cos x
T =/2 dx
p £ 58 Zran(—x—) l—tanz( J
2) &
l+tan2(£) l+tan( J
2
g &)) -
secz(ﬁ)
m (%2 = a
_ZJ’O 2( X X
l1-tan“| = |+ 2tan| —
2 2

=EJ" 2dt  yheret=tanZ
4% q-1*+2) 2

[x=0=>t=0andx=-§=>t=1]

=z L

2% (V2% - t—l)]

LA G J’+(r—1)
2 22 Ji—(t—l)

=" U
w2 C Ji—l

26. Here, |x -1 |x =

27-. Let I=Jn

2| and | x — 4| occurs:

i . . function as
Now, define l;“x"’;slomu | { x—2X22
il ] Y ; IXx=2F _(x-2,x<2
I'\‘ll—{_(x_l)'x<l —(x g
x—4,x24
and l,\'_4|= {—(X __4)’ x<4

4 -
Lett = [{1x-1frlx=2klx -4

=f(|x-1|+|x—2|+lx-4l)dx
1
X1l 2l - A
 ;

bl 40

=jlz{(x—1)—(x—2)—(x—4)}dx
+L3{(x-1)+ (x—2)—(x—4}dx
A=)+ (=A==

=_[lz (=X + 5)dx+J'23 (x+1)dx+j: (x +1)dx

4

2 : 2 2 2
s | | x| #| m
2 2 ), (2 ")

G )49
{296

9 15 15 :
9_23 )

=8-—+——-4+12-—=16—-=-=—
2 2 2: 2 2

xsin x
—dx A . (i
01+ cos’x 0
® (T - x)s1n(1t X) i
0 1+ cos®(m—x)
T (R —Xx)sinx

= T Tdx . ... (il
0 1+ cos?x ()

= I=

= I=

On adding Egs. (i) and (ii), we get
o = L nsin,\z' g% :
0 (1 + cos®x) ‘ m

Put cosx =t=>-sinx dx =dt = sinx dx = —dt
when x =0, thent =1

and x = &, thent =-1
-1 dt
= n'[l 1+ 12




dr » -l
1+ 1) %[tan” 11, m

= x[tan™'1 —tan™ (-1)]

2 x?
=x£.. —E) =£ == m
4 4 2 4

28. Let] = ‘&dx ..-(i)
0 secx + tanx

=:’.(-—-1!:f_l

* _(r-x)tan(x - x)
9 sec(m — x) + tan(n — x)

L [ S = [ fla - xyaxg

:[:j‘mdx ...(ii)

0 secx + tanx m

= I=

On adding Egs. (i) and (ii), we get

= y=[_ Ftanx
0 secx + tanx
= I=_:£f= tan x(secx — tan x)
270 (secx + tan x) (secx — tan x)
[rationalising]
- n:f! (tan xsecx — tan? x) dx
2J0

(sec® x — tan?2 x) m

[“@+b)(a—b) =42 - b?]

EJ-! tanxsecx —sec? x + ldx

270 . 1 ()]
[“tan’x = sec? x -1]

= g[secx —tanx + xJ§
n
=3[(sec1r— lanm+ m —(secO—tan( + 0)]

n
=3[sec7:—sec0—tan1t+ tano + n-0]

We observe that,

(x> = X), when ~-1< x<0
3
lx ~x,= ‘—(x3~x), when 0<x«<«1] m

(x’ - x), when 1 < x <>

b 3 Adx
3 I;‘=Jl° (X3 - x)dx + Io—(x X)z X
sk e

2 3
0 Woxdx - [, (P-0dct [[0F = e

2
x4 Xz] .

4
11
__1+l—l+—l-+4"2—'4_+§<
4 2 4 2 (
3 3 -3+6+8_11
=—+Z+2= 4
4 2 4
T

. (T
Again, let I, = J'el" sin (Z + xldx |
II I

=sin (E + x) Iez" dx
4 :

—j‘ isin(‘l-kf xﬁ)Ié’f dx\ 4
[using integration by part_fs";

=sm(£+x]L—Jcos E'—\L'x de |
4 2 3

4 2
e (n 1 ¢ 5 n
SoSIn | — 4 x| =2 e oo =+ x
2 4 ) 2j : (4 )dx
I - I
=e7-" sin TE+ < -
2 s L [
1 [ (n- ) e 2 3
T [ SOS =4 x = —Sin(E-{-x L
LRI 4.7) 78
[using integration by pa
s Sin(n-p- ) & T
= L
2 — COs (~+ X
)T ()



1| 2 Ll '
==|e™ {~ 2siny b
5[ { 7'*4?""‘!.COS 4}

—eo{?.sin_—n_:—cos E}
4 p4

g o -3

LAl 72,:{-- lei}i,»,l.' 1
S FAR Sty L) S L |
5[ v2[ V2 51 ] @
2
31. Letl= X i
J 4 P (i)
_? (2-2-x?
2155725 F

S .
_‘[_217+ — dx m

=I=JZ 5 X% dx
“2 5" +1

On adding Eqs. (i) and (ii), we get
21=f (‘*nydef 2
& -2

55 +1
= z:zj:i?dx

T2
[~ x%is even, so J 2 = 2_[ x2 dx] (/2)
-2 0

, |
= 1=["_]=(23-0)=§ _ M

[.,-]’:f(x) dx= L” fla+b-x)dx] N

..(ii) (1/2)

32
32. Letl = |xcosmx|dx

consider, xcosmx =0

= x=0orcosmx=0
_m-3n 5’
= x=00rm(—2r.2 5

M _ o, nbeing an odd integer]

[~ cos
& - 3
x—Oorx—l E [-.'O<x<—
= A 2°2 2
= x::O’_l_,é i
2 2
. . 1 -
So, let us divide the integral at x = 5
' 1
xcosmtx, O0< xsE
Note that [x cos T x| = ] 5
—XCOST X, ES xSE

[-0< xsl=>os uxS%:cosan O0and
2.

3= 3n
SxS-=m2—<mx<—=3cosx < 0]
2

L)
2 2 2
1/2 32
Now, I=J |xcos1r.x|dx+.|' xcos 1t x|dx
0 3 1/2

V2 32
—!0 xcosnxdx—J'”zxcosnxdx (i)

Let 1, =J){cosnxdx=xsmm _J-smnxdx

I T T
[using integration by parts]

_ Xsinmx 4 Cosmx ‘
n n? &

Now, From Eq. (i), we have
) . 1/2
s 3
i =[x inmx. cosnx]
1 ) 1!2 0
: 0 [xsinnx
fisiaant A\

3/2
4+ cos nx]

1/2




consider,
oW px)dx [be an even funcy

33. LetI= d
X (i .2
'[0 1+ smozsin x ! I, = I" (cos?ax +si0
o n—a) . - :
=l sir:(xsin(n =% dx _ ZJ.n(CosZax+ sin? bx)dx
3 3 ) 0 05 20X 1 — cos2bx i
[+« [t ot = [ i = ] (e
" . —%Jo 2
x T =X .
e A®—X) ... (ii) % | — cos 2bx) dx
0] + sina sinx —J (1+c0524X+
[sin(m - x) = sinx] costX)dX
On adding Egs. (i) and (ii), we get —f (2+ cos2ax ~
x T
A= — = __dv=nm| ——— —— m ax smsz
01 + sina sinx 0] + sina sinx __.(2x+ﬂn£——— 7 i
x dx
=n| ——— i sin2bm
J-Ol+5ina5in,\‘ ) =(2ﬂ+§22’jﬂ 7){1 “*'5-1)““ fo ks
n dx v T6T -
= nj (172) . in 2b1 ’
0 : sin2am _ S0
1 +sina[l—_-——2 ‘a"f/fz] —2m+ 2
+ tan‘x 4
2 " cosaxsinkx)dx [be an odd function
—xf" (1 + tan’x/2)dx . and I, =2[ (€0
0 @1+ tan’x/2) + 2sinotanx /2 . J.a o) = Zjaf(x)d)f,}‘fjf("i) i$ etin
_ ¢ (sec® x / 2)dx =0 " J-a ° e
- ”I p) = o ,if f(x) is odd|
0 tan“x/2+ 2sina-tanx/2+1 2b -4
sin2ar sin2om
Puttan%=t=>sec2§~%dx=dr _-,1—_-»11—12=21t+ = T
2 X ‘ /4 “dx
= sec’Zdx =2dt =" i .
; . LetI =
2 B 35. Le -[0 cos> x+/2sin 2x
Also, when'x = 0, then ¢t = 0and when x = &, :
thent — ‘ _I"“ dx s zsany T G\
o = nJ“” 24t ) cos® x ,/2(2sin x cos x)
- 2 : E
0 t“+ 2sino-t+1 [--sin2x = 2sin x cos x.
o dt n/4 . dx g
= I=1tfo 2 ; cin2 2 =_J. - 1)2 - 1/2
[.-sin?a + cos’a =1](1/2) - _J‘"M
= at | 2 xsin'/Zx"
=n
jo (t + sino)? + (cosa)? _ _J"‘/“ sectx i
oo 0 7
. Z-4
= . tan_l (ﬁﬁm—a)} Ccos2 X Sin”z X ;;
. cosa cosot /1y
Y I x [dividing numerator and
J = - tan”™’ (—) +C , ‘ denominator by cos 4
x“+a‘ a a 1 il R
- _J‘ sec” x dx :
== [tan~! (eo) — tan! (tanoy)] 270 o572 il
0s
i v - L[rrsecat £ anty
cosa| 2 tan“z ax

[ sec’ x —tan® x = l]':_,

34. Let! =f: (cosax — sin bx)%dx -
Puttanx =t = sec? xdy = dt

119
= J' . (cos?ax + sin? bx — 2cosaxsin bx)dx , Lo li
= wer limit when x =
n . = Y then = =
=J'_x (coszax+sm2bx)dx—2fn cos ax sin bx dx U .. il
-n pper limit whep, x = T then t=tan =1
4 g — — —

=1 -1, : m 4



\k y 1+ ¢ ‘
{ g I__.[( A7z J m

Y )
=R e m

1
= _1.[2,1/2 y gts/z]‘ =[t“2+ ltS/z]l
2 5 0 5 0

=02+ 207 -0=1+

1_
- 1
. ! 5 (

\-nlc\

£ n/2 COSX
36. LetI Iﬂ/21+e

_° cosx dx+I"/2 cosx .
—75/21 + e 0 1 + e

In flISt mtegral ptit X=—t=>dx=—dt

Upper limit when x.= 0, thent =0

Lower limit wh‘enx ='—£,theﬁt=£. m
‘ 5 >
i ,
_ cost (_ 9 + J-n/Z cosx
"/21+ 0 1+¢*
J.n/’z cost dt IN/Z cosxdx
0 l+— 1+e
et :
. [ —J'f(x)dx—ffx)dx]
J.n/2e Costd J-ﬂ/z COSX
0 o'+l 1+e”
=Jur/Ze cos-xdk_l_ju/z cosxdx' : )
0, Tl . 0 1+e"
b [ f fiax= | ft)dt]
- J“”Q_if"ﬁﬁdx-: J'”zcosxdf(‘ ()
0 (e";+;l:).-_ pORSEE” g

= [sinx]¥/?=sinF-0=1 )

k2
37. Let 1=J;"4log (1+ tan x) dx

I= J‘:Ml.og [1+ tan (%—x)] dx
[+ [oree=[;iaar]

T :
iy tan——tanx [
=J0 log |1+ dx

1+ tan-E tan x
4

tanx — tah y ] 0

- [ tan(x - y) =
1+ tanxtany

| /4 -
| ._.Jo log l+1 tan x dx
‘ 1+ tanx

ae, (2 |dx
"jo log (1+ tan XJ

=["* (10g 2) & ~[["10g @+ tan e

]

m

J-ﬂ/4 (IOgZ) dX"l

e zl—o] M
=>ZI=J0 log2dx=log2[x]0 = log [4

.M
=T log2
8
8. Lery = |1 SIS e
Put sinx-—cosx=t ”2)
= (cosx+sinx)dx=d! (
Lower limit when x = —6— then
—_ci n Cosn—l—_JE:l_ﬁ
% 2 2 2
and Upper limit when x = —132, then
t=sin£—cos£=[§—l=ﬁ_l. 4]
3 ‘ 2 2
Also, (sin x — cos x)? = 12
= sin’x+ cos’x - 2sinx cosx = t*
= 1-sin2x = 2
= sin 2x =1 — ¢t (1/2)
V3-1 2
1= 2, =l ]\/31 1
BN .
=sin"! V-1 1-43
2
=sin V3-1 + sin”! -1
2
[sin” (—X)——sm x] :
= 3-1
2sin~! [ J | m
39. Letl:J. X Sinde o
0 o
Now, Jizsin;\l'dx=—xzcosx+ ZIXCosxdx. o
I ¢

=-x2cosx + 2[x(sinx) = jlll;(sfin
[using integration by




. m/2
1= j x?sinxdy

= [-x? COSX + Yxsinx + cosx) )i/ m
n) n
- -(-—) ms(—-)+ 2(—'fsin-’5 -+ coslt-)
2 2 2 2 2
-2(0+ cosO)J )]
=-"_xo+2(5+0)—2(0+1).—_n—2 m
4 2
o2
40. Lt 1= j"“_ﬁ“_"__m- (i)
0 sinx+ cosx

sinz( LA \’)
r/2 3 ’
1=j dx

=
0 sin(—rE - x) + cos(f - x)
2 2
aq a
[ fo fix)dx = jo fla— x)dx]
/2
= I= J‘o" _cos’x 4 (i) M
cos x + sinx
On adding Egs. (i) and (ii), we get .
of = n/2sin? x + cos? sin”x+cos"x
0 sinx + cos x
N At W
0 sinx+ cosx
[~sin?x + cos’x =1]
0  2tan x/2  1-tan®x/2
1+tan’x/2 1+ tan®x/2
2tan> 1-tan2X
rsinx = ——2- and cosx = F
1+ tan?Z 1+ tan?Z
2 2
/2 2
=Jm sec” x/2 _ A
2tanx/2+ 1 — tan” x/2

Put tan® =1 = sec?X - Lax = dt = sec? X ax = 2t
2 2 2 2
Lower limit when x =0, then t=tan0=0

Upper limit when x = ; then t = tang =1. (M

2 = '_dey =zf'_’d—t_dt
02 +]—1 0_[2—2-1]
dt dt

=Zf°-m—1>’—1—11d1= f%f) —(-1)?
[ f«/—+t—lf
f«/——t+ll
+c}

[J' ax =L 1og
a’-x* x

a+ x
a—x

-1
I V241710

|

f2+0 1
f 0+1

2-1
1 logl-—logﬁ_’_l

"7 i
2+1 P
[g-” ﬁ-}-l:l [ logl = g}

= _.___Iog
[ @—ba+ b =a’- b

NG

2410

‘Hence proved,

First, we redefined the mtegrand of the integral
between the given limits (2, 5). After, that
integrate and simplify it.

For, 2< x<5,|x=2|=(x— —2)
2< x<3,|x-3]=—(x— 3)

3< x<5. |x=3=(x-3)
5—x) m

and 2<x<5,|x=5]=
I :IS[|X_2|+|X—3|+|x—SIde
, _

= [lr-2dx + E(3-x)dx+ [, (x—3dx + J;(S—x)dx

5 5 5

='FX_2—-2x] [3x——2-1 NEs —3x] +[5x_£‘_2]
- (6— 2)]

a0
) ()]

m

e

_[25_ [ 1 25 ]
== 24+ [8- 6]+[_—8
2 J 2
=2+£+2+2 19, ,.2

2 .2 2 2 2

Let I =j: [Ix]+ [x=2] + |x—4]) dx
Sletzi;;ieczgfiz;z.d the given integrand in given
For, 0< x<‘4,|x|=

0<x<2,|x-2|= —(x=2

2< x< 4, lx=2| = (x-2)

0< X<4,|x-4|=-(x-q)



I= J:xdx+ f:(zf.\')dx + j:(,\'-qu
+ j:(4-x) dx (1)

2 7 2 4 4
= :"— + I:Zx—-ﬁi] :‘i_ 2
[2]0 5 0+ - sz 4x--— (1)
=(8) + [(4=2)=0] + [(8-8) - (2-4)]+ [16—%]

=8+ 2+ 2+ (16-8) =

m

43. Do samez,a:s Q;t‘l‘:lo. 41. [Ans. 5]
44. Le”:.[o m (1)

2n dx 2 "
= 1), g | e[ a-nar]
m

N, 2n dx “2n eslnx
0 l+ e sinx 0 esmx+l ( )

On adding Egs. (i) and (ii), we get

dx : 2n sinx
1+1= | € m
0 ] 4 Sinx 0 ]4e8inx
2 sinx
0 @+ i)

2
= A=[1d&x=[x§ =21-0

Here, the power of numerator is greater than
| the power of denominator. So, first we add

| and subtract 1 in numerator and use formula
| (a°-b?)=(a—-b)(a+ b)to simplify it and then
’ integrate it.

L

Let I= 1X4+1¢x J= J'l (i_)__dx
0x2 41 x*+1
=fl K-+ +2
0 x2+l’ ~
[+(@®-b") =(a-b)(a+b)

=JI =)+ 2 |, 0
0 x2+1 xX2+1

, |
> I=[ |x*-1+ 22 dx
0 X +1J

o 1 ;
= 1=[——x+2tan"x : m
3 d0

-0 :—g
3

£=3n—4
4 6

. 1
"1=§—1+2tan”11 +2X

(2)

I=m= @

nx
w/3X + §in X

46. Lcu=ju 1+cosX : )
in 2+ cos = 1
. a2X Tt ZSn _____,____Z‘dx m
2
X s X
rsin x =2sin = €025
§* =
X
X dx m
_—j XGCC —-dX+J. tan2
. n/2
1=={| x|sec _dx]
= 2{[ I 2 Jo
X
_J""z f.’.(x)j(secz—dx)]dx}
o |dx : 2
n/2 X
tan=dx
+.[0 2
% n/2
tan — nlztan P
= 1=14lx 2 —.[o d
2 1 =
2 Jo 2

E I ¢
+ In tan = dx
0 2

[using integration by parts]

/2
/2 n/2 P%
= [x- tan 1] - J'n tan = dx + j tan=dx (1)
0 2 0 2

[ tan-" = 1] m
4

47, | Here, the poWer of numerator and
denominator are same. So, first we divide
numerator b(v denominator and write integrand

in the form %+ Q), where R =remainder,

Q = quotient and D = divisor. Now, integrate it
easily by using partial fraction.

‘=.2
et I=[—2X 4
lx +4x+ 3
1—5] 1+—l4& dx
x+4x+3
—SIdX SJ' 4x + 3
1 x2 +4x+3
= I = 5[11_5 4x + 3
Ix+3)(x+1)




By using partial fraction,

let __4x+3 4 ,._8

@Yy st i
dX+3 L AX+1)+ Bx+3)

W) x+D ()

= 4x + 3= A(x + 1) + B(x + 3)

On comparing the coefficients of. like terms from
both sides, we get
A+B=4 = A=4-B

=

and A+3B=3= 4-B+3B=3
= B——— then 4 = 4+}- 2
2 2 2
Now, from Eq. (i), we get
-1/2
I=52-1 5 + dx
X V= f(x+3 x+l)
9 1 i
=S—5[—Ioglx+3{——10g]x+1]} m
2 2 L

9 1
=5-5||Zlog 5-=1log 3
[(2 £33z g)
9 1 :
—[Zlog4—-=1log 2
(2 d . 2 g )]

=5- 5[-2? (log 5-1og 4)—:12-(10g 3-log 2)]

9 5 1 3
=5-5/=log =—=1log =
[2 g4 2 g2]

[ logm—logn = log —”EJ
. n

45 5, 5. -3
2 g4 2 gZ
10g[1+x[dx

48. Let] =
0 1+ x?

Put x=tan®.

= dx=sec’0do
Lower limit when x =0, then®=tan"'0=0

Upper limit when x =1, then8 = tan™'1 = Zn

I= "’”"g““‘m"’ sec? 0 do m
0 1+ tan’0
s ___fn/4log |l + tan Olséczede
0 . sec’@
/
= 1=j0""1c>g;1+tane]de (i)

m

1—tan9de
/4 e
j" log |1+ ane
"4 gl 2 —|dB
f ogl+tan9 '
/4. e
_J.n/4 62 249"]1: log 1 + tan 6 dg}
0 L
4 , from Eq. ¢
~ I=log20]15" 1 [ : q:
= 2[—-—-1032
j_glogz
' 1 1
49. Let 1= log ;'I’dx~
1 1 - x dx
=? I'=J‘o log P
1 l—(l"x)'dx
= I=Io log 1=

= 2[=J‘0l [lo'gl—

= Zlé'[; log

s
= ?.I=J'0 log 1 dx

= 21=J: 0dx=0

50. Let =

n —
[ tog |1+ (5 )| 4
0

[ [0 s de= ] sia 2,

dx

= I=f log —

On adding Eqgs. (i) and (ii), we get

X 1
dx+_[o log1 dx

- X

y

dx

21=J: loglx

X
l1—x

al +ldg

X

l—xx X
X 1-x

e lbg m+ log n=log (mx

[+log1=

I=0
\dx
0 1+smx
I = nT—-x

01+ sin (n.—,x)

[ f: S(x)dx = j: fla=x) d’x\



= I=Jm X
0

1+ sin x J(x 424 07 dr
[sin (r ~ x) = sin
x] . (il + /n * 7
on adding Eqgs. (i) and (if), we get ] (i) m ,,ll.',",, nifay+ S0+ M . 0+ (1=0 W)
o = J' X+ Nt~ x hl o (21
nin 1) (4
"1 ¥ s'l“ e & = lim, h[3n+ nhin =N+ ="
=no~-‘dx ol 2 52””"" i&
1+ sin x + ¢ j
= nJ'n___l s 1=sinx
O1+sinx . 1-sinx ¢) nhinh = -y (278 */5
x ] —si = lim | 3nh 4 nhinh = M + — i .
=1th S oSN ar®l—sinx =Y 6 1
01-sin?x njo T —
K : cos“ x /(g’ ~ Iy
= nJ'O (sec® x — tan xsecx) dx 2’/ -5 |
= nt[tan x —secx] § 7
= m[(tan &t —secT) — (tan 0 —sec0)] %24 A2-0 2-0@4-0 ¢ i At
= K[(O—(—l)—(o_l)]= 1[(1+1) 6
6 2 - =
sA=2m = I=m i Cgeas Bt _38 ¢ ¢
51. WehaveJ' (x? +2+e ) dx / 2 3 2
o
52, Lc”=fu S+ cO3X 4
0 16+ 9sin2x

On comparing wnhj fx)dx, we get
a .
a=1,b=3nh=3- 1=2 f(x)=x2+2+¢* =Jn/4 sinx + COSX 4
Clearly, f)=1%+ 2+ B2x1 _ 3. o2 o 9 (2sinx cosx) +16

fa+hH=@1+ h) F 24 Xt =J»ﬂ/4 sinx + COS X e
AP SN TR T 78 0o —9(=2sinxcosx)+16
LA sinx + COSX
- 2%, 2. 2k = dx
3+2h+h +ete : I" —9(sin? x + cos® x — 2sinxcos x —1}+16
+ 20 = + 252 A1 + 2h)
fl+2)=Q0+2h) +22+e e [~ sin? x + cos® x =1] (D
s + 41 :
=1+4h+4h" + 2+e¢ | =J.m« __sinx+cosx dx M
‘ =34+ dh+ 4t + et 0 2;-9(sinx - cosx)’
f(l+(n—l)h)=(1+(nel)h)2+2+c’2”"""'"' [a®*+ b —2ab = a - B?]
=l+2(n-l)h+(n—l)2 W TS PR L Pu[sir_lx—cosx=t=>(cosx+§inx)dx=dt
—3+ An—1) h+ '(n_l):z‘ IR I e L Also, when, x =0, then £ = -1
n
S f+ fA+ R+ S+ 2yt fA (=D A andWheﬂ,X=?Ihent=o
=3+3+3+..+3 . .= 0 4t _1 o dr
+ 21l + 2+ 3+...+ (n—l)) . -1 25_9[2 915 2 ,5 m
+ PP +2+ 3+t (1-D)) 3] -
+ a4 e 4. re ) : 1
=3n+2h(n)(n——l)+h2 n(n—l)(m—l) =l)( 1 log §+t
2 6 2nh 9 52 5 .
E o | E ~! x} —3—t
» e'z"‘—l | -1

=34 nhn_1) 4 HHE=D @D | 2 e -1)
6 2



N 0 . 2 Y
& o | log (252 s R
;\ol_ e ) T 8.

! 1]
= v [ O lOy =
so[ 8

| -l l w "= nlogm) (1)
~log ¢ — logd [\ logm
: 30 =log 47 = 30 §

[vlogl=0)

S Let I-L"‘(.\"i» vt el) e (1)

»
On comparing the given integral with L S(x) dv,
we get
JW=xe 3+, a=land b =3
By definition,

f ! Sd = lim &
d h

-0

J@+ flat W+ fla+ Zh)]
[+....+f(a +(n=1)h)

Where h=u—) O0as n— oo

n
f(l)+fﬂ+")+fﬂ+7f')}. (i)

=0

.-_J:’f(.x-) dv = hlim h [+....+f(l + -y
Here, mh=3-1 =
SO =1+3(1)+¢!
SO+ =+ 12430+ fyq el +h
fA+(n-nh =q + (=11 + 30 + (n=1) By + e"+tr-1h

) ()]
On substituting these values in Eq. (i), we get

'f"(x2+3x+ ") dx
N+a+ h)2+...}a +(n-1)h?)
= im BAH @+ Bt 4 (n=1)h)]
+ [‘1 + el+h+m+él+(n—l)h]
W+ 0%+ 124 e 1%+ (n=1)242
I e L UL SR Hotn-1)] 1 )
tel+els g olrnny|

(l'+12+..+l2)+h2(12+22+:'+‘”‘1)2}
= lim & 21+ 2. 4 (n 1)) 4 {”* M}‘

’l—)?‘v 2

nh
+cl--eh\_l
e -1 J

v+ 2

andi, (4

. Here,a:l;b=3, S =3x%+ 2x +1

o) 2):(n—l)n]
VL e L) [
"t ’l‘u%ﬁ‘-#‘ 2

nh
' n=Hh], e =1
= ,!'.'l'n/' + {M "('3""}’ et -1
(nh =1 nh (2th=h) (nh- h)(nlp)
[ + 6

h‘.’ (‘,"’l ) l)
= lim 1 nh=h  hee =1)

[, 2=1AB=N L o-h2+6
6

= 1 —_— h
o] 373 ( e'-1

(24 Lot (4=l + 22-H) + 6
3

e(ez—l) g
(eh_l)
h
1 e(e’ -1)
=2+-x2x4+4+6+6+‘ﬁ
3 € -

=/.'2“o< +32-h+

lim
h—>0

+18+ e(ez-—l)

I wloe
S

+8+e(e2—l)=%2+e(e2—l)

Now, nh:b—a=3_1 =2
3
[[3x%+ 24 1y g

S O SN S04 It
= lim hf6+ {3(1+h"+211)+2(1+h)+1} |

+ 30+ 42 4 4R + 20+ 21y 4 1}+_.,.v.}t
B0+ (=122 FAn=Dh+ 20 4y )i +1}) m
T2 (n-1)) + 322 4 2
| t.(m-1)%] m

= lim6hn 4+ %+ 20h = 1) (nh) (20
=‘6(2)+@+ 3(2*0% ° |

= ]i
hglgh[6n+ 8h(1

212+l6+8=36




X sin x cos x

L
55. L¢ jo i s

()
Using _[0 J(x) dx = f: S(a = x) dx, we get

Gor)en(F-s)on(3-s)

T
o (31 et (23]

T
LE -'XJ €os x sin x
dx

* cos* x + sin* x

/2
n=f

- T J-on/Z

(i)
ccos| F—g)=si in| ®
: 5 =sin0@ and sm(-z- —0) = cose] (1))
On adding Egs. (i) and (ii), we get

_ W (™2 cos xsin x
—3 0 a4 ' P dx
sin® x + cos* x

/2
X

sin®x =t

sin x cos x
(sin?x)? + (1 - sin x)?

= I =-;£

Put

= 2sinx cos;\' dx =dt

= sin x cos x dx = -dz-t

Lower limit when x = 0, then
t=sin0=0

Upper limit when x = %, then

t=sin? X =1 D)
2 ¢
T ! 1 dt
1=_J' 2 Y
aho 2ra-n2 2
T (! 1 < g 1
= I=_'|' . 5 dt Q)]
8% 2+ a+r-2
= 1=EJ'l 1 dt
g8Jo 2 _2r+1
P |
= [=n= dt
16".0 2 1
Paphns
= I=£l ! dt (4)]
1670

4

x

[
Il 1 lan™ m‘_...l
16 1/2
- 2 b |
Y ey D 24 (,‘] M
vt g
g
ol s
e ’=£[wn"2(l—1)-wn 2(0 ?)]
8 2
8 o i
['.' tan" ‘—l) =~—~tan” (1) = 4]

m

2
nln, mw|_T
=—|—t—|F—
="13[4 4] 16

56. Letl=r(e2"’ + x* + 1)dx
1
On comparing the glven integral with

.[bf(x)dx,wc get
‘ a=1b=3 fix)=e¢

As we know that,
J':f(x) dx = lim hifi@) + fla + 1
+ fla+ 2 4.+ fla+ (n-1)h}]
where, nth=b—a.
Here, nh=3-1=2
f@y=fu=" M+ +1 .

fa+h=[0+h
=2~ XHR Ly By 4]

fla+ 20 = fQ+ 20
=2 XRM gy op? 4

2-3 4 42 41

fla+ (n-1)h= fE+ (n_l)h]=e2-3{l+(n—l)h]
C+ N+ (m-1D)HP +1

On substituting these values in Eq. (i), we get
b .
,[ f(dx = lim A[{e?~ XV 4 2730+ M
a h->0

(1)

m

m

+ ...+ eZ-}[l +(n-l)h]}

+ 2+ +R2+ 0+ 202+
+0 + (m-1)A%} +1+1 +... n terms]

=lmh[{e! +et e 4 et X

" k>0
ot et Anmy

+ 12+ @+ n+ 2+ {12+ (2P
+ A0} + o+ P+ ((n=1)A) + An - 1)1} + n]



+ ((l -I1M- }h))

=*Iim°i:[.r‘=a N RE T e I
s+ P+ 2+ L+ (m-1P)

+ +2+ L+ (m-1))}+n

r_ll_(‘_&lz
¢ 3t
=~linéi.' l1-¢
5 . > -1 £ = =
. {H j2=DR@n—Y) i 1>"}+,,
6 2
P |
1— ™
= Fm M= . 2n=-1)nm -1
Eh_?xon 3 {n;—h‘ 6(22 ’-.Lh(n—l)n} m
+n
- :‘5(1-.’"5')
229 1_{‘3&
i
2o | (E— B (2 —
: ;}E%L’m:” Gl 6‘( h’-.k(nh— h)nh]
+ lim nh ()
: . ~ 250 .
_Iim" a—e' )+ i r2+(2—h)(2)(4—h)
im0 ) _ o z-;o,_ 6
= ¢ ;Z t
+(2-H2+ IimZ]
4 E—0 J
[onh=2]
=el-e9x 1
lim ) O e
k- y
[2__ 2x2x4+4] 2
] 6
=@ -¢T) 1 2 20, 2
-3 lim ) 3
E— 0 —y]
el —e7) 32 :
[ =€), 32 1-¢°
(—x-u} D [Ahﬂ h hl]
_ s ), 32
i ? m

]

57.

S ——
e e o

e . .\
First, convert the denominator in the form of
(cos'x — sin x). then putcoSXx = sinx =t and
simplify it.
z/4sin x + COS X 4o
— /
Let 1=, S Tesin2
x/4 sin x + COS X
= I=I° 9+16(+sin2x—1) o
g 16 from denominatol__],

¢‘.

[adding and subtractin
%/ sin x + COS X

= I=j° 9+16[1—(1-—sin.7_\')]

x/4 sin x + COS X

- I:I" [l—(coszx+sin2x ]

9+16

dx

dx

— 2sin x cos x)

2 (o2 E
+1=cos” x+sin~ x |
and sin 2x = 2 sinxcos x|

x/4 sin X + COS X
= I =J' PR m
0 94+ 16[1 —(cos x—sin x)7]
Putcos x —sinx =1 '
= (—sin x — cos x) dx = dt

= (sin x + cos x) dx = — dt

Lower limit when x =0, then f = cos 0 —sin 0 =
Upper limit when x = E then

T
t=cos X —sin =

4 4 2
0 —dt

1 9+16( - 1?)
1 dt ‘
°9+l6(i—r2)
('

0 25-1612
dt

v
I
=

M

I=

= I=




1 9 b
=—|log|=]=1 ..)
40[ g(l) 03(5]
1 1
=—(log9-logl) = — log 9) (2)
40( g og 1) 40(

[log1=0]
1 .
= 1= log (3?
s g3

= _2... log 3 [ log a" = nlog a)
40
= A2 log 3 ()
20
 Let I= i il
: ° g2cos’ x + b%sin’ x
3 (= X) dx

I= bl . »
E I" a*cos? (m - x) + b7 sin” (m - )

[ jﬂ“ f(x) dx = ju' fla-x) dx]

n -X
(=) ax
b 2 » IR [
0 g cos”x + bsin~x

= I=

(i) M

On adding Eqs. (i) and (ii), we get
=" ’ (.\;+ T —‘.\') _dx
0 a°cos” x + b°sin” x

" dx

= 2I=n 5 b B B)
0 L2 2 2302

: a“cos” x+ b-sin” x

Now, we know that,
j:’ S de =2 [" fx) dv, if f2-x) = f)
 Here, acos? (m - x)+ b2 sin? (5 — X)
=a’ cos? x + b¥sin? & !
n/2 ax
a* cos? x + b2 sin? X

.12]

On dmdmg numerator and denominator by
cos® x, we get

®/2 sec?x ‘
=
21 -RJ.O 22\’ dx [1)
- a”+ b tan*x
Put -~ ranx=t = gec? dx = dt

Lower limit when x = 0. thent =tan0 = ¢

Upper limit \Vhen X = —, [hen = [anE = oo m
2 .

2
g

=n

a+b‘t2

’L‘“‘J‘ dt
Pathmnt gt (T
B

59.

=\ T
‘__:’ I».--- la" ]u l " l‘

= =% [tan

)
e

Letl= j:

= Ia),

= I=Jn

=:I=J'

J\ S lan’ \ \

s

“ a0 ~tan™! 0] 1)

o

n
= ]3| = 0]
.w[

. . n
wtan™! e = an”! (mn 2)‘«4

Wi

and tan”™' 0= tan™! (tan 0°) = 0

)

n m

l=—
RST)
cxtany oy
seC Xk tan x
" (re-ytan(r-N)

SeC (1= x) + tan (1 - x)

[ .[u ) = '[u’ Sla- .\-)d.\-r\

—(’ =) tanx
(m=x) tanx di
0 —secx —tan x

wa(l)

R (0 =) THTD
(Tt = x) tar X

() M
0 secx + tan X

On adding Eqs. (1) and (ii), we get

A=

1}

R T tan x .
dx
0 secx + tan x
n/2 tan x n X
)3 ——— e (X + TC _________mn : dx
0 sec X+ 'tan x "2 gec X+ tan x
®/2 §in x ‘ x sin x
n ju ——dv+ 1t dx (
1+ sin x /2] 4 sin x
sin x ®1+sinyx-
= ! » dx = o + sin x - M
1+ 8in x 0 1+ sin x

[adding and subtracting 1 in numerator|
1+ sinx 1
)8 Jo - = - dx
L+sinx 1 +sin
1
T J() (l - N) dx

1 +sin x

[Ild\-J‘o ______‘h]l

l+sinx
(1va)

.[o S(x) = 2‘[: S(x)dx,
if f(2a - X) = f{( X)



S j“dv Zruz l—slnxdx]
0 1+slna 1-sin x

¥ [u -2y isin m}

cos”® X

. : 2
[sin® x + cos?x =1 =1 — sin? x = cos X]

12 i
=n|[x]g —ZJ‘" - szx dx
cos cos” x

= n[(n' 0- anlz(scc X=sec X tan x) dx]

= n{n - 2[tan x - sec x]%/2}) (1%2)

=n{n- hm 2(tan x-secx) + 2(tan 0 — sec0
==X

= 21=1t{n—-0+2(0—1)}=1t(1t—2)

="n-

I 2(1: 2) m
n/3 dx

n/6 ] + Jcoi X

n/3 Jsin x
= J= dx

m/6 \fsin x + \[cos x

We know that,
b b
[, fodx= [ fla+ b= x) ax (m
a . a
On applying this property in Eq. (i), we get

. \/sin(-7£+f—x) ‘
= 1|://6 6 3 . e
Tt
\/cos(£+£—x)+\/sin(£+f—x)
6 3 6 3
f. T
n/3 SIH(E_X)
=.[n/( dX
\/cos(f—x)+ sin(f—x)
2 2

=I=Jn” ,/COSX dx
n6 [sin x + JJcos x

[ cos (lzt- - x) =sin x and

60. let 1=

(1)

(i) ()

sin (—7;- ~ x) =Cos x](1)
On adding Eqgs. (i) and (i), we get

ZI=I "3 \sin x + [cos x dx

"6 \Jsin x + Jcos x

m

61.

In limit of @ sum, usé the relationh)
® = li fla) + fla +
ja f(x)dx = hll_rPO h(f(a)
+fa+2h)+ ...+ H{a+ (-1 h}] :
Further, solve it and get the desired ’&‘Uﬂ‘
where h = (b — a)/n.

3 2
We have,L(Bx‘+l)dr |
Here,a=1,b=3nh=b—a=3-1=2
flx) = 3x?+1
)1 +1=4

31+ 1) +1 =4+ 6h(l) + 3¥3) _

and
= =

fA+h) =
S+ 20) = 30+ 207 +1 = 4+ 6h(2) + (22

S+ =1k =30 + (n=1)k ] +1
=4+ 6h(n-1)+ 3112("‘1)2
Now,

L’(s,\-z +hde =lm (/) + f+ B+ fo+ 2

oo+l L+ ("-l)/t)] [by deﬁnmon};
= Im1h[4+ 4+ 6h() + 31° 1)+ 4+ 6h(2)

+3}1'(2)‘+...+4+ 6h(n—1) + 30t — 1))

4+ 4+ 444 6h{l + 2+ 3+, +(n-1)}

= limj " times

h=0
I+ 24 (n=1)%}

sl n(n—1 2 n(n— -]
}1_1)1(1) (:[411 + 64- % + 3h- \n(n D(2-1)
& 6 ]

=:Ji Snhinh~ jy
lim [ 4nh+ \7\)

+ 3in(nh— W) (2nh—hyT
—_"{an-n)
6 138
_4(2)+ 2)(2- 3x22- 2X 2
# + J )( >\ - O) [“c "h .;_

6
8

=8+12+ 8=



. We know thalt, by limit of a sum, we have

j’ fix)dx = lim h[f(@) + fia + b

b - a
n

Let 1= L 2x? + 5x)dx

where, h=

" Here, a=i,b=3,f(x) =2x%+ 5x,°
-. and nh=b-a=3-1=2
| JO) =207+ 51) =2+ 5=7
SA+ =20+ +50+h
i =2+ 2%+ dh+ 5+ 5h =20 + Oh+ 7
' fU+ 2 =21+ 22+ 50+ 2
' =2+ 8h* + 8h+ 5+ 10h

=8’ +18h+ 7

L+ =1k} =201+ (n=1)1}* + 5L+ (n—1)R}]
=2+ 2(n-1)1*+ 4(n-1)h

+ 5+ 5mn-1)h

=2n-12HP+ 9 (n—-1)h+7 (%)
Now, j; 3(2):2 + 5x)dx
= limA[fl)+ fA+ M+ fL+2h)
=0 +..+ fAl+n=-1)h] M
On putting aH above values, we get
J;B(sz + 5x)dx = lim (7 + (20 + 9h+ 7)
+ (8 +18h+7) + ...

+2(n=1)*H + 9(n-1)h + 7]

=hlin}) h[7+ 7+ ...+ 7 ntimes]
: 2 2 22
+/,h-% R[2A° + 8h* + ..+ 2(n = 1)2 K2
+ hlim h(Sh+18h+ ..+ 9(n-1)h] (1%)

-hm7nh+hm2h’[1 +24 L+ (n=1)7

+ hm 9h? B+2+ .+ (n=-1)]

= lim 73 + lim 2 N1 =1)@2n-1)
h=0 h—0 6

+ lim M;l)
h—o0 2

=M= -1)
6

l +22+ +(n_l)

nin-1)

1+ 2+ -+ (n- 1) Tandnh:

+f(a+2h)+ +f{a+(n—-l)h}]

nhinh = ) (21h = h)
+ lim 0 nh(nh - h (1)

h=>0 2

e
3.@_.9-1-'1-—-91 i 2(2 0 [mh=2

51_2__“:_”’___*..24 . L';g m
3 ,

=14+
—m+%+m

n/4
63. Let ! =I (J1anx + ot x)dx
n/4 Jfsinx Jcosxdx
_I fosx sin x
n/4(sinx -+ coex)dx

- I Jsinx cosx

i n/4(sinx + COSX) (1Ya)
B I 2sin x cos X

(sinx + cosXx) dx

ni/4
- ﬁfo ﬂ+ 2sinxcosx — 1

(sinx -+ cosx) i

n/4
-[ J1 = (I = 2sin x cos x)

_‘/—IEM (sinx + cos x) dx 1%)
V1 = (sinx — cos x)?

Now, putsinx — cosx = {
=  (cosx + sinx)dx = dlt
Also, when x = 0, then t = -]

and when x = %, thent =0 §)]
I1=42 ‘
J. \/l — 12
= V2[sin"! (0) - sin™! - 1)
= /2[sin™"(0) +'sin"! ()]

—'l 12, : m

_ T
= \/5[3] () Hence proved.
n/2
64 Letl = J'"Mcollex log(finx)dx
= log(sin x) $in2x Sy cos sin2x , T
——COS X -
[ 2 sin x a /4

[using integration by parts)

[log(smx) smz:r]’”2
208(sinx) - sin 2x
2

/4

J-n '2€08 X - (25in x cog X)
2% 4

Lia 2sin x (2)



. lu“"

g
[Ing(smf-) sinw = log(sin:) sm-i-]

4
x/ ocos: X d.\'

r/d
k22 ]+ COS2V o,
=-l- 0-]0“-—1- "Jl ""‘“‘.,'_'_d‘
2 \[5 Rid 2
. /2
=llog2-l ‘+.\m2\J (2
4 2 2 g4
i sinmt/2
:llogZ—L .’E-(-S_IEE.)—( )]
4 21\ 2 2 4 2
1
~lioga-1 E_E__)
4 202 4 2
=llogz—_l.(£—l)
4 204 2
=liog2-T4 1 B)
4 S 4
65. Let I=[ XWX g (i)

0 sec x-cosecC x

Using Lhe property J: flx) dx= J: f(;z —x) dx,

we get -
e [ (Tt — x) tan (T — X)
0 sec(® — x)cosec (T — x)
- (= (F(r-X(tanx) .

0 —sec x cosec x
[ tan(m — x) = —tanx, sec(m — x) = —secx
and cosed T —x) = cosecx ' :,
T (T —Xx)tan x dx ’
0 sec x cosec x
. On adding Egs. (i) and (ii), we get

S T tan x
2 = —— =
0 sec x cosec x

= I = .(ii) (2)

n J-ﬂ sin? x (cos x)

= I==
270 (cos x)

=EI“(l—c052x)dx
2o

| [+ cos 20=1-2sin’0](2)
_sin2x 7"

2 ]o
_sin2m _

Bla A -nn
>

U
I

T‘l—w :

4 sin (0)]
B

U
~
]
]
A

|
2
~

]

a
N

(2)

s |

Put f¢ wh 0,Lhcnt=sinO=ox
tw

Lower lim

limit when X

I -1
1=2.[o tx tan™ tdt

en X =

—__'

then t = sin _i =
upper

. " -l
lying integration by parts, taking tan
o i nd ! 2nd function, we get
1st function @ | .
11 - s
1) —2 7 X —
o 0] +1¢ 2

12 [n-
=2""'xa

1 ) t2
IS -1 ¢ _J' dt
=2|—Xxtan ] 0 2
= I [2 0 1+t
2
11 +1° -1
1 -1 - Z——= 78
I___zxzxtan. (1) jo 1+ i

2
1412 dt
= I= 1""‘_.'. (1+t 1+t"‘)

s

= I=T_[t-tan™' 1]}
4.
=£—1+tanll
4
=£-—-1+£=2_n—1 ‘1 = tan
4 4 4

~
]
N
Y]
|
o
N——

67. Do same as Q. No. 60.

68. Given integral is r(xz — X) dx. .

Here, a=1,p = 4f(x) %2 —x

and mh=b-g=4_)-3
J@=f0=ar-0) =1-1-9
fa+h=fa+p
=0+ 0+ p
St sy
=h +

Now, -



69,
70,

71,

72,

13,

= Sfla + 2h) = fQ + 2h)
=1+ 202 -1+ 2
=l+ 4 +ah-1-2
=4h* + 2 ™M
Sfla + (n—l)h]=f[:1+ (n —-l)h]

=0+ (n-1)AF - + (n=1)A)
=1+ (n-1)* W+ An-1)h—1 - (n-1)h
=m—-12 K+ (n-1)h a
5 J':(xz—x)dx
é 7,2 ) 2
- lim A O+ (h ,-gh)+(4h + 2h)
P20 4+ =12 2 E (n -1k

—r

[ ff(x)dx [f(a)+f(a+h)+f(a+2h) ﬂ
h—0 '

+...+ flat (n-1)h

2 2 |
—hmu U +4+ .+ (m-1)%
h=0 |+ h{l+ 2+ ...+ (n-1)}
_ o a2+ 2+ ..+ (n—l)z}J ‘ 0
B0 |+ h{l + 2+ ..+ (n=1)} '
h—0 6 2
[ ' 2
P+ 2+ 3+ 4+ m-1)
_nn=1)(2n-1)
. .
-1
and 1+ 2+ 3+...+(n—1)=n(—nz—)
b [nh(nh— HEih-h nkwh-h)} |
h=0 6 2
= fim [3(3 —h6-h , 36- h)‘], (m
h—0 6 2
[ nh = 3]
=236,.33 _4.9_27 )
6 2 2 2 : .
Do same as Q. No. 61. [Ans. 4]
Do same as Q. No. 68.
Hint Here, g = 0,b=2nh=2 : [Ans. 127
3]
Do same as Q.No. 61. [Ans. E’
3
Do same a5 Q. No. 62. [Ans EW
6 |

Do same as Q. No, 62,

—.
Objective Questions
(For Complete Chapter)

(%) 1 Mark Questions

1. j 1+ cosx dx is equal to
() 2sm(2) +C (b) V2 sm( )+ C

(c) 2v2 sm( ) +C (d Es'm(g) +C

2 Il+x+“x+x dx1sequalt0
] \/_+«/7+xv

(a) \/1+x+ C

(c) «/1+x+ C
_[ sin 2 x

(b)%(l+x)3'2+ C

@2a+x¥2+C

sin? x + 2cos? x

" (a) —log 1 +sin’x)+ C

.(b) log( + cos®x)+ C
(c) —log (1 + cos®x) + C
(d) log (1 + tan®?x%) + C

dx is equal to

2
4. J sec’(sin”” x) dx is equal to
1-x?

| (a) sin (tan™! x) + C, (b tan (sec x) + C
(c) tan (sin™! x) + C (d) —tan (cos™! x) +C

5IfJ x+2 . x
' 25%+6x+5 )

4x + 6-

\

= pJ’
then the value of P is : .
(a) = (b)

(d) 2

2 x2 +6x+5

<c>§
GI el

dx is equal to
x° +e*

(a)log(x +e‘)+C (b) elog(x‘+e’)+C

(c) = log (x +¢)+ C (d) None of these

_j - dx
2x% +6x+5



f_i”_'iséqualto

p x(x7+1) 7
Y lic ®lig(-Z)sc

(a)log(x7+1 + 7 "l +1
70\ 1 x7+1
x'+1 e

(C)1°g( x /+C (d)7log'( < J+C

8 ®i2

* jo
@1 (b) -2 @2 o

9. 3aJ; ((:zx——ll) dx is equal to
@a-14@-17"  @)a+q?

1
@a-g? (@) a2+?

coS (ﬁ) dx is equal to
2

10. The value of fl i3 is

Vet e
1 1. @) l+e
ot s
(c)llo (1+e) @ log [ 2
> g . l+e

11. Thevalueosz
@2 ®»o (-9 4

®2 sin x - cos x
12. P
0 1+s1nxco

@0 (b) = (C) @) n

1+
13f J c052x dx is equal to

(2) 0 (b) 2 (c) 4 (d) -2
14. Iffaf(9a -X)dx=py andf f(x) dx = n,

then J f(x) dx is equal to

(@) 2m + 5 '
Omt ®)m + 9,

)m+ n

dxis equal to

l?J Solutiong
O TV osw aee | ,/7cos~(x/z

fj COS(x/2) dy

= 2 SIn(x/2)

% +C=2

_, (xcosx+sin x4 Ddxis

Zsin(x/2)+ C

l+z\'+\/—“:—'*'—;‘("14r
2 () [ frx
M+5F
WS
\/rfx(\/l—*_x*&’dx
=I (Jf‘:;+&)

2 32
=Z0+x¥2+C
=J‘ +de 3

sin2x — dx
3 (letl=] =m0y

sin2x . — dx
=J-1_C052X+2cos~x

=J‘_ﬂ2i,_dx
1+ cos™x

g = - i —
On putting1 + cos™ x =1 = —2c0s xsin xdy dt

= —sin2xdx = dt
al==[ % _loglt|+c
t
=~log|l + cos’x|+ C

4. (c)Let]= jm\m”d*
1_
N

On putting sin™ x = f = ﬂ = l

dt:# d,\
= \/l—xz

el ‘=I sec’t d

=tant + C= tan (sin™! X)+C

X+ 2 2
5'(‘)_'._\+6+5dx j4x+6+~




On putting "= = d'\'=——-dl
Tx¢

1 dt 1 :
fadifaadte sl g
7Ir(1+1) 71(; '—"-,H)d’

1
=~[logt ~log (t+ )]+ C

ax=1Y % [@-1’_ 1]
9.(a)3“fo(a—1)dx—(a—1)2[ 3 x;]o

>[(a ~1*+1)=@-1)+ (a-172

(a—
10, (a) LetI = I = ; R
b ex
Pull+—e-=t=>0—idx=dt
eX ex
= Lxdx=—ldt
e e

1 (2
Lol=== —dt = —
zafie, tdt L iog t]1+c

log 1 + ¢)]

== ( 2 J 1 (l+e)
g -———'=—10g e
4 l1+e (4 2

=;[log 2-
e
=—1o

1
1. (dj (xcosx+smx+1)dx
:J-Z.Xcosxdx-f-jz sinxdx+J214X
-2 -2 -2
=lxsinx—jsmxdx]32+J'Zzsinde+[X]Ez

= » . . 2
2sin 2- 2sin Z—I ) sinx dx

2, I
+J_Zsmx +(2+2)=4

/2 sin x —COS X 4 (1)
- sin x — COS X
12. (a) Let! jo T x cos X

sin (1‘_ - x)'- cos (1; -X)
I=In/2 2 = dx
¢ 1+sin(1;-—x)cos(3~x
[ [0 fon dx = fla =2 “"]

In/l cos x —sin x dx ... (i)
— ————————— .
0 1+ cosxsinx

[ sin (E - x) = cos x-and cos (E & x) =sin 'x]
2 2 ,
On adding Egs. (i) and (ii), we get

l+smxcosx

13. (b) J: f1+:cos2.x /

_I" [2.cos” de J' x/cos  x dx
(o = lx|]

cos x dx

=J' |cos x| dx
0
/2 .
='[" cosxaix—_rt
0 n/2
[ cos x>0for 0 <x< % and

1

. T
cosx<0for =< x< nJ
2

- [Sm X]R/Z

= [I ol 0 -
22 | ]a
14, (d) [ f0x) dx = [ {f(2a = %) + f(x)} dx

—[sin x]%/>

0-1]=1+1=2

=J:f(2ﬂ—x)dxb.-l- j:f(x)dx=m+ n

L




