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41.

42.

43.

T X
Let | =J. —dx
0 1+cosasinx
n T—X
= | :I ( - ) dx
0 1+cosasin(n—X)
n T—X
= | =J. (—)_dx
01+cosasinx

On adding equations (i) and (ii), we get

5 X
sec” —dx
2

n dx n
2I=ch. _ = 2I:nJ.
0 1l+cosasinx o(

X 5 X
Put tanE =t = sec de = 2dt

ks dt
21 =2nj — =
01+t +2tcosa

0
b4 1 t+cosa b4 1
| =— tan - =——/tan""(0) -
sina sina. )|, sina

/2 X Sin X.COS X

0 cos™Xx +sin”x

e .
— —X |.SIN X COS X
/2| 2

5 X X
1+tan“— |+ 2cosotan—
2 2

ks dt
21 =2‘IEJ'
0 (t +cosa)? +sin?a

T Y T aT
tan‘l(cotoc)] =— ——|——0a||=—
sina | 2 2 sina

0 e
——X [sin| ——X |.cos| ——Xx
/2| 2 2 2
I:j dx
0 T Y
sin?| = —x |+cos?| = —x
2 2

= =J. dx
0 cos® x +sin? x
sin x cosx /2 X Sin X.COSX sin x.cos X
= Z—I dX—J‘ ﬁ Z—I 4 ———dx - |
sin® x + cos? x 0 sin™x +cos” X sin x + cos? x
/2 tan x.sec? X n 1
= :—j ——dx = 2l =—.— —d(tan X)
tan? x +1 22 1+ (tan®x)?
1o -1 -1 _ 2
= 2l = 4 [tan t]o —Z(tan w-—tan " 0) [where, t =tan“x ]
2
T
= | =—
16

1/2xsm 1x
Let | _J'

\ll—x2

Put sin~t

X=0= X =sin0 = dx = cos0do
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| J~n/6 0sin0®
0 1-sin2e
T T T i \/§TC 1
=|-—c0s—+0|+|sin—-sin0 | = — +—
6 6 6

12 2

/6 /6 n/6
cos6do :j 0sin06d6 =[-0coso]] +J. cos6do
0 0

/4 (Sin X + COS X)
44, Let | :J. ——dx
0 9 +16sin 2x

| In/4 sin X + Cos X

dx
0 25-16(sinx —cosx)?

Put 4(sinx —cosx)=t = 4(cosx +sinx)dx = dt
0
100 dt 11 |5 +t|
| =—J. =—. log
43425 2 4'25) ||5-t|

4
s |5+o|_IO 5-4]
40 g|5—o| g|5+4|

1 [ og1-tog= | = L 10g9 = = (log3)
=—|logl-log—|=—1log9 = —(lo
ao| 9T T9g )T 40 97T 50"
45. (i) Letl:J.nx finx)dx e, Q)
0

T
= | =J' (R=x) F(SINX) dX e, (ii)
0
On adding equation (i) and (ii), we get
21 :J.nnf(sinx)dx
0

n T en
J.xf(sinx)dx:—J‘ f (sin x)dx
0 2J0

3/2
(ii) Let | =J' I x sin 7ix | dx
-1

xsinnmx, -1<x<1

Since, | xsinnx |= . 3
-xsinnx, 1<X<—
2

1 ) 3/2 )
I=J. xsmrcxdx+J‘ —X sin x dx
-1 1

1 3/2
X COST 1 ( —cosnx —COS X 3/2( —cos X
=2| - —2J'1.—dx— _ —J‘ —— |dx
Y 0 Y Y h 1 T

0

1 2 | sinmx a 1 1| sinnx 3/2
=2 —|+—. | —|-—
T T Y o Y Y Y 1

2 2 1 1 3 1 3n+1
:—+—2(O—O)+—+—2(+1—0):—+—:( J

T w T 7w Tffrz n2
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48.(B)
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(n+1)(t-1) n+1

n+1 n+1
Let | :J.l(tx +1-x)dx =J‘1{(t T F VR i A I
0 0 A t-1

n+1(1+t+t2+....+t”) ............... 0)

1 1
Again, | =J. (tx +1-x)"dx =J‘ [@-x)+tx]" dx
0 0

| =J'1[”c0(1—x)” +1CA-x)" e x)+"Co—x)" 2t x)% +.... + "C, (t x)" ]dx
0

_ E[i”cr(l—x)”‘r(t x)r}dx - i”cr {I:(l—x)”‘r.xrdx:ltr

r=0 r=0

From equation (i) and (ii), we get

n

1 1
> ne, U (l—x)”‘r.xrdx:ltr T (L4t 4...+t")
0 n+1

r=0

On equating coefficient of tX on both sides, we get

1 1 1
C, j(l X1 XX dx = j(l—x)”_kxkdx:—
Thntl 0 (n+1)"C,
5 d? 5
Given, | = 4x —(1 X )dx =|ax® —(1 x2 j12x —@-x )dx
dx?

_ [4x3 x5(1— x2)4(—2x)]z

~12|[x?A-x?)°} - 12x(1—x2)5dx =0-0-12(0-0)+12 12x(1—x2)5dx
0 0 0

[ (1—x2)j { 1}
_ox| -2 | q2l0+ 2|22
6 6

Given, g(x)=J.X f(t)dt
0

2 1 2
g(z)zj'o f(t)dt =J‘O f(t)dt +L f(t)dt
Now, %s f(t)<1fort e[0,1]

11 1 1
We get J'OEdt sJ‘O f(t)dt sj'oldt

1 _
= ESJ.O fOdt <l e, ()
Again, 0 < f(t) s% fortef,2) ... (i)

1
= J' odt < J' ft)dt < I —dt:>0<j ftdt<—
From equation (i) and (ii), we get

1<J'1f(t)o|t J'Zf(t)dt<3 b am<3 S 0<g@<2
— < + < — = — < <—=0=< <
2 do 1 2 2 S99=3 9

:
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nm+v m 2n nmn
49. J. |sinx|dx=I |sinx|dx+I |sinx|dx+...+I
0 0

T
N arn nu+v
ZJ |sinx|dx+J‘ | sinx | dx
pry (r-)m nn
rme ;
Now to solve, J. |sinx]dx ,wehave x =(r -1)m+t
(r-mr

rm ; T 1 .
J. | sin x [dx :J. [ (-1~ sint |dt
(r-1)m 0

(n-1)x

; nn+v ;
|smx|dx+I | sinx | dx

nm

T T
:J.Olsint | dt :Iolsint | dt :[—cost]g =-cosm+cos0 =2

nre+v
Again, J. |sinx |dx, putting x =nn+t

nmw

nn+v

Then, J.

nmw

Vv Vv
I'sinx | dx =J' | (=1 sint [t =J' sintdt
0 0

=[-cost]{ = —cosv +cos0 =1-cosv

nm+v N orn ) nm+v
J |smxhx=2j‘ |smx|dx+I | sin x pPx
0 ) (r-1)m nn

n nn+v
22+J | sinx Px = 2n +1-cosv
=1

nmw

a+t
50.  Let ¢(a) =J' f (x)dx

On differentiating w.r.t a, we get
¢'(a)=f(a+t)-1-f(@)-1=0 [given, f(x +t)= f(x) ]

¢(@) is constant.

a+t
= J. f(x)dx is independent of a
a
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