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L @ 16 1 'f dx
Forx e [0,2], X+ 1 e [1, 51, =2 |
3 4 Jx -1
we must break [0, 2] =[0, 11~ [1, /2 ] 5
[0, 11U L, V2 TUIYZ (31U L4321, - %- i j‘“(l“ ) gt (Jx=1+8)
t
0

2
2
Hence IX[X 1] dx
0

1 2 NEY 2
_ J‘X[xz+1] dx+ JX[X2+1] bt Ix[xm] dx + Jx[xz“] i 5. (d)
T
0 1 V2 V3 j[zsinx]dx
1 V2 V3 2 B 0
= dex+ I x2dx + Jx3 dx + _[X4dX: —+ —[2*2-1]+ n/6 n/2
0 1 V2 NE) 2 3 = I[251nx]dx+ _[[2smx]dx
1 4 1 1 r/6
%[9_4]4_ §[32_35/2]: %4_ 523/2_ g 35/2. 50/6
+ I[Zsmx]dx-i— I[Zsmx]dx
2. () n/2 51/6
3 9 /6 n/2 Sn/6
JUx=21+x]p dx = JHx=2+[x]} dx = fodx+ [rax+ [rax+ dex
- B 0 n/6 n/2 51/6
1 2 3 5 )
+ [ x =2 HxDdx + [ {]x =2 Hx]dx + [ {]x-2]+x]}dx =T TR
I I I : 276 6 2 3
6. (a)
=|Q2-x-Ddx+ |2-x+0)dx + | (2—x+1Ddx + 1/2 1 1/2
J.l '[ J. J ([x]+log +dex— J.[x]dx
1-x
-1/2 -1/2
J. (x =2+2)dx (since log T—X is an odd function)
-X
0 1 2 3 172
2 2 2 2
=x-2 +ox— 2 4+3x- 2|+ X I [x] dx + j[X]dx— _[( 1) dX*-—
5 20, 2, -1/2 -1/2
7. (b
S P A P A
] 2 2 0Tt e ”f (x+1 1]2
3. (@ 2 x+1
M h ¢ 1/2 | |
= [dogx) dx:x(logx)m‘ T
1 1 g,lx-1 x4l
9 1/2 1/2
-mj(logx)mfldx - f j" dx=2j X ix
1 21X -1 o Ix7 -1
e - 3 (" integrand is an even function)
—e-m [x(logx)m 1‘ -(m—l)J'(logx)m 2dx] s
1 4
Sy
=e-me+m(m-DI,,=(-me+m(m-1)1,, p \x" -1
So +ml,,=e ThusK=1-mand L= 1 < 0in the interval 0,1
—m m x% -1 2
4. (d) ; A
Integrating by parts, the given integral is equal to = -4[log (1 - x?) ]1/ 2 -4 (logzj =4 log (Ej
16 16 1
xtan! YWx -1 - |[-= ——F=—dx 8. ()
1 ‘[& 4\/;%/;—1
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nﬂdx- [ [

1 4
dx

[ x]-

0,if0<x<1;1,if1<x <4

2,if4<x<9....(n—1),if(n—-1)> <x<n?
1 4 9 n?
= [odx + [rax + [2dx +... + [n-1) ax
1 4 (n-1)?
=14-1)+209-4)+....+Mm-1)[n’-(n- 1)
=-(1*+22+32+ ... +n)+n’
_ 3 n(n+1)(2n+1): n(n—1)(4n+1)
n - 6 6 .
9. (a)
2[x] 2[x].1
I(x—[x])dx: I(x—[x])dx
0 0
1
- 2[x] I (x —[x])dx
0
[ x - [x] is a periodic function of period 1]
le :
=20 || 5 —j[x]dx =2[x] (——0)—[);].
0 0
10. (b)
l+cos’ t
h= | xfi@-0)dx
sin?t
l+cos® t
=1, = j 2-x) fx2-x)dx=2.1,-1,
sint
I,
=2=2l, = — =1.
I2
11. (¢

tlx]
Letl= |—
e jx d
a
Casel: When(0<a<b
bX b .
thenI= J-;dx: Il .dx:x|a =
a a

= [b] - |a| (1)
Case Il : Whena<0<b

0 b
thenT=- [1.dx+ [1.dx

a 0
—-(0-a)+(b-0)
=b+a

= |b] - fal -2
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(n-1)?

CaseIIl : Whena<b <0

b

thenT= [(-1).dx=-(b-a)=-b+a
0

= [b| - [a . (3)

It is clear from (1), (2) and (3) we get

tlx]

[= dx=b| - fal.
X

0

(b)

4
-]

4n-2

12.
in(t/2
sin(t/2) dt

(4n—(4n—=2))t+4m—2

dn+2—t
sin
(=

)

=@4n-@4nr-2) j‘

sin(t —
(4- 2t)

_zj

_ J'sin(t -1
(2-1)
- I

s
e

=-qa. (given).

(b)

dt

sin(l-t— 1)

By Prop. IV
i (By Prop. IV)

sin(—t)
(1+t1)

dt

smt
1+t

13.
lex

3
_“sin x|
0

Letl=

St STH—E

I|smx|dx+ J.\szI dx

St
n/3
—SJ|51nx|dx+ I|smx| dx
0 0
(By Prop. XIII & XV)

( o

| sin x| is periodic with period r)
n/3
sinx dx + Jsinx dx
0

=5

O — 3

n/3
+( cos X)

4TE+2—((4TC—(4TC—

2t +4n—2)
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1 21 1
= == . X
5(1+1) (2 1] > =2 [[tan lx.x]i)—J'lJerdX]
0
14. (d)
) [E—l[ln|1+x2]:)}
Letl= X 4 2
0 (1+x) 1
Integrating by parts taking /n x as first function, we have =2 [Z B Ean}
1
_ 1 n(1+x) _T
= [lnx.ln(l+x)]o - _l. " dx Hence I 5 In2.
| 16. (a)
In(1+
I1=0- J. n(l+x) dx i
0 X Letl= I[X[l +sinnx]+1]dx,
-1
1 _ x2 x3 _ x4 0 1
_ J Ty T T = j[x[1+sinnx]+1] dx + j[x[1+sinnx]+1] dx
0 X -1 0
Now [l +sin rx] =0if -1 <x <0
1 x  x2 x3+ and [1 +sin ix]=1if0<x<1
= [ 23 4 dx 9 !
0 1= [ldx+ [Ix+1dx
22 42
22 3% 4 . =1+1 [dx
(e, 1o
= - —2—2+3—2—4—2+... :1+1:2
17. (a)
_. x
12 Let f(x) = Icos t>dt and g(x) =x. Then f(0) =g(0) =0.
15. (a) 0
Lo C1im S qim )
Letl= jcot (1-x+x%)dx xo0 g(x) x20 g'(x)
0
X
1 -1 lim J.COSt dt _ fim cosx?.1-cos0.0
=_[c0t (1-x(1-x))dx = x50 | x0T
0 X
(-0<x<1) . 2
1 = )}E}% COSIX =cos0=1.
- { (1 X(l—x)j 18. (b)
1 102
J- x+(-x) dx J.[tan_1 x]dx
0 1-x(1-x) 0
. tanl 102
-1 -1
J‘ R (1 X)) dx j[tan x]dx + J[tan x]dx
0 tanl
0
102
1 = 1.d
= [tan™ xdx+jtan‘1(1 (1-x))dx =0+ 1. [lds
) ° 102 tanll
= - tan 1.
From propert;
( 1 property) 19. (c)
-1 Xx+2
=2 |tan "X dx
j g(x+2) = j f(t) dt
Integrating by parts taking unity as the second function, we 0
have
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x+2
2 X 2 X
jf(t) dt+ J.f(t) dt=g(2) + jf(t) dt In/z (3‘”‘“ 2] (“tan 2jdx
= |, 5
gx+2)= g(2) +g(x) = g(x) is periodic with period 2 [3+tan2 ;j
2 1 2
Also, g(2) = ff(t) dt= [f(vdt+ [0t Puttan = =t
0 1 2
e X ax—dt
jf(t) dt + jf(t) dt =5 s 5 &
—1 i_l
[plllttmgt—u+2] J'l 2632 dt 2J_1 2 B
22 o 2
= jf(t) dt=0 [ f(x) is 0dd] 0 (B+t9) (3”]
t
~g(2n)=0 [ g(x) is periodic with period 2] Put t + 3_ z
20. (b) t
licos t 25. Ans. 1997
I, = j xf(x(2 - x)) dx T
sin’t Sol. I= IX f (cos’x + tan*x) dx
0
l+cos? t
= 2-%) f(x(2-x) dx=2. 1, -1 r
-J;( x) f(x(2 - x)) dx 2- 1 _ j(n—x)f(coszx+tan4x) dx
sm-t
2, =20, = Lo .
=9I, — —=1.
S O =2l= jn f (cos’x + tan*x) dx
21. Ans.3
2 n
Sol. use substitution X + /14 x2 =tor (\/1+x2) =(t-x)’ = g j (cos’x + tan’x) dx
22. Ans. 4 v
sol. Lim 13 o T “Exa [r o anto d
n—o nr=l 2n 2 0
1
J.sm ( j put B: 0
2
0
2 n/2
= jsm 0 do
T
0
23. Ans.7

/4 /4
Sol. I (cos 26)*'2 cos 0.d0 =I (1-2sin%0)*'2 cosg do
0 0
Putsin@ =t
1/42
1= j (1-2t2)324t
0

again put /2t =sinz

24. Ans. 3
lftan23
1+2 2
2 X
Sol. J’ m/2 142cosx A+2c08x 7J‘“/2 I+tan 2 q
© (2+cos x)? *=Jo 2 &
2+1 tan® x/2
1+tan23
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