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31. Let

/4 T
| =J Iog[l+tan[——xj]dx
0 4

n/4 1-tanx
:j log|1+— |dX
0 1+tanx

/4
| =J. log(l+tanx)dx ............ i
0

n/4 l+tanx +1-tanx
I:j log

0 1+tanx

n/4 2
| :j log| ——— |dx
0 1+tanx

/4 T
= I=J. log2dx -1 =21 =—log2
0 4

32. Let I =

m© 2X(1+sinXx)
[

- 1+ 0032 X

n 2X n 2XSsinXx
|:j —dx+j T gk
-n1+ cos? x

-n1+ cos? x
= =1 +1,
n 2X
Now, I1:J‘ —zdx
-n1+4Ccos“ X
© 2XSsinX T Xsinx
-1+ Ccos” X 01+ cos” X

_4JN(n—x)sin(n—x) dx
~ Jo 14 [cos(n—x)P
:4J‘Tr(rc—x)sinx

0 1+cos?x

T mSsinX T XsSinx
01+ cos“x 01+ cos” X
| 4 In sinx d |
= =4xg| ——dx —
2 2
0 1+cos? x

Put cosx =t = —sinxdx =dt

| 5 J'-l dt
=-2n
2 1 14t2

1 dt 1 dt 5
221'[.[ :47[.[ =T
-11 4+ t2 01+t2

_ _ 2 _ 2
l=l+1,=0+r° ==

I = Z(log2)
= =—(log
8
T sinX
2|2=4nJ' " dx
0 1+ cos? x
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/43 x4 1 2x .
33.  Let| :J'_w5 g |cos Slax (0

Put x = -y = dx = -dy

eyt -2y
| :J. cos™
3 1—y4 1+y2

](—1)0')/

Now, cos }(-x)=n-costx for —~1<x <1.

wE oy A 2y vz y* vz y* i 2y
| = j T —COS™ dy =m= ——dy —I cos™ dy
-3 1-y? 1+y? -vVy31-y* -3l -y? 1+y?

w3 x4 w3 x4 1 2X
= ch. —dx —J‘ cos” > dx

-V31-x4 -1/\31-x4 1+x
w3 x4
= I = nj dx -1 [from equation (i)]
-1\31-x4
3 x4 d 143 1 d
= 21 = TCJ. ——dx = ch -1+ X
/31 -x* -3 1-x*4
= -7 X + 7 — = —TX +m-l,, where =
3 /31— x* -ys Tt S EYN S
o 1 1 | 27 |
= =—f|—+—|+7l, =——+7
V3 V3) Tt 3t
V3 dx w3 dx _ . _ .
Now, I :j = ZI [since, the integral is an even function]
-3 1-x* 0 1-x

X =

U3 14+1+x2-x2 w3 1 w3 1 1 n
J' J' dx +I dx =E|n(2+\5)+E

0 (1-x%)1+x3) 0 1-x2 0 1+x?
2
21 :%+gln(2+\/§)+% :g[n+3|n(2+\/§)—4\/§] = I:%[n+3ln(2+\/§)—4\/§]

32x5% 4 x4 —2x3% 1 2x2 41
LetI:J.
2 (x% +1)(x* -1)

34. dx

J-32x5—2x3+x4+1+2x2d J-32x3(x2—1)+(x2+1)2
2 (x?2 +1)(x? -1)(x2 +1) 2 (x?+1)°%(x%-1)

3 2x3(x? -1 3 (x%+1)7 3 2x3 3
P2 g [P g [ 2k dx =1 =151,
2 (x% +1)%(x% -1) 2 (x% +12(x? -1) 2 (x? +1)? 2 (x2-1)
3 2x° g
Now, | =J. —dx
P2 (x2 1)

Put x2+1=t = 2xdx =dt

10(t -1 101 10 1 1
|1:J' ( )dtzj —dt—j —2dt:[logt]éo+{t—:|
5 t

10

2
5 t 5t 5
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:IogIO—IogS+i—£:IogZ—i
10 5 10
Again, I, =jg ! dx =£Iog£—ilogi
2 (x?-1) 2 "1 2 °3
From equation (i), I =1; +1, = IogZ—i+£IogZ—ilogi
10 2 3
1 1
EIOQG—B
35. Since, f(x) is a cubic polynomial. Therefore, f'(x) is a quadratic polynomial and f(x) has relative

1
maximum and minimum at x ZE and x =-1 respectively, therefore, -1 and 1/3 are the roots of

f'(x)=0 .

el e g e g
f'xX)=a(x+1)|x——|=a|X " ——X+X—-——| =a| X" +—X ——
3 3 3 3 3

Now, integrating w.r.t. X, we get

3 2
X X
f(x)= a[? +? _E] +c where, ¢ is constant of integration.

Again, f(-2)=0

8 4 2
f(-2)=a|-——+—+—|+cC
3 3 3

3 3 3
I 14 _
Agaln,J. f(x)dx =— [given]
-1 3
la 4 2 14
= J. —(X7 +Xx° -x+2)dx =—
-13 3
la 2 14 3 .
= J. §(0+x +2)dx:? [ y=x"and y =-x are odd functions]
-1
1
al_rl, 1 14 all 2x3 14
= —ZJ X dx+4j 1dx |=— = — || —— +4x =
3| Jo 0 3 3 3 3
0
a2 14 a(la 14
= —| =+ | = — = = a=3
3(3 3 3(3 3

Hence, f(x)=x3+x2—x +2
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37.

38.

l!!l Vidyamandir
Classes

Gurukul for IITIEE & Medical Preparation

xsin(2x).sin(2cosx}
Let 1= J' dx Q)
0 (2x = =)

n(n —X).sin 2(n—x).sin{2cos(n—x)}

Then | = dx (ii)
0 2(n—-X)-m
. . s
(n—x).sm2x.sm(cost
T 2
= | :J. dx
0 T —2X
R R T
(X —m)sin 2x.sm(cosx}
T 2
= | =J' dx e, (iii)
0 (2x —n)

T
On adding equations (i) and (iii), we get 2l :j sin 2x.sin(gcosx] dx
0

T b b b 2
= | :j sinxcosx.sin(;cosx]dx {put;cosx =t = —Esin xdx =dt = sinxdx = —-—dt
0 n

2 /2 2t 4 pen/2 .
| =— —.sintdt =— tsintdt
nd-n/2 7 nz -n/2

4 4
= | :—2[—t cost +sint]fﬁ2 = —2><2 ==
T T T

We know that,

2sin x[cos X +c0S3X + C0S5X +....+ Ccos(2k —1)x]

=2siNnX CcosX +2sin X cos3X +2sin X coS5X +.... + 2sin x cos(2k —1)x

=sin 2x +(sin4x —sin 2x) +(sin 6x —sin4x) +...+ {sin 2kx —sin(2k — 2)x} = sin 2kx
sin 2kx

2[cos X + €0S3X +C0S5X +....+COoS(2k —1)X] = —— .. (@)
sin x

sin 2kx

Now, sin2kx.cotx = .COS X

sinx
=2Cc0SX[CcOoSX +C0S3X +COS5X +....+ cos(2k —1)x] [from equation (i)]
= [2cos2 X +2C0SX COS3X +2C0SX COS5X + ...+ 2c0s X cos(2k —1)x]
=(1+cos2x)+(cos4x + cos2x) + (CoS6X +CcoS4X) + ... + {cos 2kx + cos(2k — 2)x}
=1+ 2[C0S2X + COS4X + COS6X +....+ C0S(2k — 2)x] + cos 2kx

n/2 n/2 n/2
J. 1.dx + 2J‘ (cos2x + cos4x....cos(2k —2)x)dx + J. cos(2k)x dx
0 0 0

T 2{sian sin 4x sin(2k — 2)x T/Z {sin(Zk)x :lnlz T
=— + +

+...+ —
2 4 (2k - 2) 2k

0 0

Let I =J.Oa f(a—x).g(@a—-x)dx =J‘: f(x).{2 — g(x)}dx [ f(a-x)=f(x)and g(x)+g(a-x)=2]
=2J'O f(x)dx—J‘O f(x)g(x)dx

= | =2J': f(x)dx — | = 21 =2J': f(x) dx J': f(x)g(x)dx =J': £ (x)dx
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et o[

¢ _.[o f(x)+ f(2a—x)
2a

|=J‘O

f(2a —x)
f(2a - x)+ f(x)

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

2a

21 = ldx =2a=1l=a
0

1
Let | =J. log(v1—x ++1+x)dx
0

Put x =co0s20 = dx =-2sin26d0

39.

40.

0
| = —2J' log[v1 - cos 20 + 1+ cos 260](sin 20)d6
/4
0
_ —2J' log[v2(sin 6 + cos 6)]sin 26 do
/4

0
:—ZJ. [(Iog\/E)sin26+Iog(sin9+cose).sin 260]d6 =
n/4

—Cc0s 26 ° 0 . .
= —2Iog\/5 —2J. log(sin 6 + cos 0).sin26.d6
2 n/a n/4

:Iog\/E—z —<log(sin ® + cos 6). —— X
n/4\ c0SO+sin0

cosZG}o J'O [cose—sine
2

/4

= Iog(ﬁ)—2{0+ijo (cos 6 —sin e)zde}
2Jn/4

1 0 . cos 20 ° 1
:—IogZ—J. (1—sin26)d6 =
2 /4

1
—IogZ—{(%—
2 /4 2

—Cco0s 20
do
2

1 =n 1 1 =
=—log2-|———|=—log2-—+—
2 4 2 2 4
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