Resonance Solution of DPP # 8

Educating for better tomorrow

TARGET : JEE (ADVANCED) 2015
Course: VIJETA & VIJAY (ADP & ADR)
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3. I= Iex.de: J.ex L + 1-x* dx = J.ex 1 +1/1+X dx
(1—X)(\/1—X2) (1—x)\/1—x2 (1—x)\/1—x2 (1—x)\/1—x2 1-x
_ 1+ X
=ex +C
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4. f(x) = J.2x3 .cos? x + 6x2 sin x cosx — 2x° sin? xdx

= J.2x3.0032xdx+J.3x23in2xdx = Ix3.20032xdx+sin2x.x3—J.x3.20032xdx
0T

1

= f(x) = x3sin2x + ¢ = f(x) = x3sin2x
5. f(x) =f(2 —x) &f(x) =f(4 — x) = fx)=fx+2) = f(x) is periodic with period 2
50
Now 1= J.f(x) dx = 25J.f(x) dx =75
0 0
6. I= J.(x6 +x* +x2N2x* +3x2 + 6 dx = J.(x‘r’ +x% + xN2x® +3x* +6x2 dx
dt _ t3/2
Put 2x8 + 3x4 + 6x2 = t I—Iﬁ.———+c
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7. Whenn —»>o y2<1 & X<1 = —-1<y<1 & —-1<x<1
y
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77 ..
72 A .,
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8. 1= 8X+—13X4dx = %dx Put 1+x8+xB=t 1= %:%
(x13 +x° +1) (1+x_8 +x_13) t 3t
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9. Iex (F(x) = F'(x))dx = ¢(x) (i)
and Iex (F() +F'(x))dx = e*f(x)...(ii)
equation (i) & (i)
2 J' eXf(x)dx = ¢(x) + e* f(X)
10. fi(x)> 0 = fx) T = fx) =1 Vx=1
1 ° (I
= f'(x) < v x21 = f'(x)dx < dx
1+ %2 .!. .!. 1+ X2
= f(x) — f(1) <tan-'x — tan-"1 = f(x)<1- % +tan'x<1+ %
X 2 X 2 X 2
xJ.et dt xJ.et dt J.et dt ,
— 0 0)_ . 0 _ L0 0) _ et _
1. Let /= Lim — | = Lim = -2Lim — | = =2Lim =-2
x—0 X_X_1) 0 x—0 2 e* —x—-1 x=>0 X 0 x>0 1
-X
X2
2
12. We have j f'(2t) ef@dt =5 Put ef=y =  2f (2t) ef@ dt=dy
0
1 ef(4) ef(4)
Now — [ e¥dy=5 = f e'dy=10 = eW_e®=10 = e@=10+e0=11
&f(0) ef(®
Hence f(4)=/n11
y
13. 722 g
Area to the left of y-axis =«
2 X
Area to the right of y-axis = J. V4 —x? —\/Esin(n—J dx
! 2
V2 V2
/ 2
= | XWVA=XT A X icosn—x =1+7n/2-4/n
2 2 2 X b 2.2 0
1+cos? t
14. L= xf(x(2—x))dx
sin? t
1+cos? t
= (1+coszt+sin2t—x)f{(1+0032t+sin2t—x)(2—(1+coszt+sin2t—x))} [P-5]
sin? t
1+cos? t 1+cos? t
=2 f{(2—x)x}dx— xf{(2—x)x}dx >h=2L- = 2L=2L, = 1 =1
sin? t sin? t 2
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15. Differentiating both sides g(x) = x— X2 g(x) = a(x) = y
+ X
Now, graph of y = g(x) is
y
12 )
Xl _1 E
T y X
............. _12
yl
k+1
k+1 k+1
K (x—k) 1
16. f(k) = -k) dx=| —— f(k) = —
(=] (x )X[k+1] = =i

T L =1-in2
2 3 4 5
17. f(x +y) = f(x) f(y) = f(x) = e
X
a(x) = ° 5 L = g(x) is an even function
1+e”* e*+e™*
0 2 6 . .
18. 1= jﬁdﬂjﬁdx:s—“ J= [ 2RX S0X 4x =0+n=n
’ 2 02 2 | sinx | | sinx |
3ol
= SIn n+§ X —=sIn n+5 X
19.  Lwi—L= J' dx
0 sin>
2
- ZCos n+1 x sinX
= In+1 —In J. 2 dX
sm—
° 2
= It —Ih = 0
20. Put x5 =t
1 2013
T
5 o (1+1)
1 1
1 J- 1 1 t2
=_ dt+— I dt
2015 2015
5 0(1+t) 5 O(t—1 )
11
= —x
5 2014
p=5x%x2014=2x%x5%x19 x 53
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21.

22,

23.

24,

X

Consider f(x) =

1+ x2
y
A
2/5
3/10 —
> X
0 4 —h 3
2 2+h 249h 3-h
3
Area bounded by f(x) with x-axis J. 2X = V2
5 X +1

Clearly, h[f(2)+f(2 +h) +....+f(3—h)]> /n2 >h[f(2 +h) +f(2 + 2h) + . ... +f(3)]

For all x € (0, 1)
9 1

1 1+x%  1+x8 1 .
= 5 < 5 < < o J.

1+ X 1+ x* 1+x

1
12dx<12<11<j1 dx - mh<L<L<1
1+ X 0

0

y =f(x)

y=x"—4x°

t t
v a2 - 2 3\ _
E';[f(x) (x* —4x )} dx 2{[[(2x X ) f(x)}dx

on differentiating with respect to t.

= ft) = (¢ —42) = 2022 — £ —f(t)) = fity= %(t“ — 2
4

We have I = j( X(3=X)(4+x)(6 - X)(10 - x)+sinx )dx (1)
2

Now 1= ((6—x)(3—(6—x))(4+(6—x))(6—(6—x))(10—(6—x))+sin(6—x) )dx

Ne—

b b
Applying J.f(x) dx :J.f(a+b—x) dx I=
a a

On adding (1) and (2), we get

((6 —X)(X = 3)(10 = X)X(4 + X) + sin(6 — x) )dx (2)

Ne—

4

2l = J.(sinx+sin(6 -Xx))dx = (—cosx+cos(6 —x));1 =—cos4+cos2+cos2-cos4
2
= 2(cos 2 —cos 4) Hence | =cos 2 —cos 4 Ans.
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[ sin'e* +cos e e* n g 1 e*
25.  Wehavel= f : : o |dx = —I . dx
J \cot™e® +tan""e* J{ e +1 2 oo(cot e? +tan"e¥) | (2 +1)
X
Put tan-ex =1t = 5 dx =dt
e +1
tan~'e?
tan~"!
1= E L}] = E[(n(t+cot“1ea):|an g E (n( j fn(COt_1ea) =—££n[2tan_1 _aJ
2 & (t+cote?) 2 0 2 2 2 \n
(k+1) inox Id
26. We have | = I M putx=kr+t = dx=dt
| sinx|+]|cosx|
T nl/2 .
[sin2x |dx  _ ZJ- §|n2x dx  _ ZJ- (sinx + cos x)? 1dx
0|smx|+|cosx| o Sinx-+cosx SinX + Cos X
n/2 n/2 dx n/4 dx
j sinX -+ cosx)dx — 2],— :4—4I,— =4-4)
4 sinx +cosx o SiNX+Ccosx
4 oV _axt
97 ) = J'x8+4+4x4—4x4 _ J‘(X + ) —axX _ J-(x4+2x2+2)(x4—2x2+2) dx
. x* —2x? +2 x*—2x? +2 (x* =2x*+2)
3
- fix)= 2 + 2X7 4 oy
5 3
“’2£n(1+xsin2 6) /2 1
28. fx= [ ———Ldo;x20 =  fx=[-—p do
0 sin“ 6 0 1+ xsin“ 0
n/2 2
= f'(x) = J.Ledqz put tand =t
o 1+(1+x)tan“ 0
7 dt o1 » ®
=  f(x)= I—z =  f(x)= (tan («/1+x><t))
01+{( 1+x)t} T+x 0
b 1
= f'(x)= —. = fx)=n . J1+x+c¢C utx=0
(x) 2 itk (x) v p
n+c=1(0) = c=-n i) = m(V1+x -1)
h f'(x)
29. f(x) = J.Zt f(t)dt = f(x)=2xf(x) = (—X) =2x = Inf(x) = X2+ /nc
X
0
= f(x) =c.e* putx=1ce=f(1)=0 = c=0 f(x)=0
C&((3r ¥ )3
30. 'le{(Fj H‘I (9x +2).3dx
r=1 0
31. tx=y = J.f(y) dy = xn f(x) = f(x) = n[f(x) + xf'(x)] = f(x)(1 —n) = nx f'(x)

0
f'(x) (1-n)1 1-n
= ( ): — = = /n(f(x)) = | —— |4nx + ¢nc
f(x) n Jx n
I c 2
= f(x)=cx " asn— o fx)=cx'== = ag(x) ==
X X
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(32 to 33)
10n

= cos4x cos5x cosb6x cos7x
2sin2x

dx

1+e

dx

—2sin2x

0
10xn
I = J‘ cos4x cos5x cos6x cos7x
0 1+e
1

On
21 = J. cos4x cos5x cosb6x cos7xdx
0

T

21 = 10J.cos4x cos5x cos6x cos7xdx
0

n/2
21=20 I cos4x cos5x cos6x cos7xdx

0
nl/2

1=10 J. cos4x cos5x cosb6x cos7xdx

0
Further,
n/2

I=5 J. COs4X.COS6X.(C0S 12X +COS 2X)
0

0

!
nl/4
1= 5{0 +2 j Ccos2x cos4x cosb6x dx]

(from p-5)

(from p-7)

(from p-6)

nl/2 nl/2
=5 [ J. cos4x cos6x cos12x dx + | cos2x cos4x cos6x dx

(from p-6)
0
nl/4
1=10 I cos2x cos4x cos6x dx A=10
0
y - e—ZX
\\“ y
4 S >
(34 to 36) 0 - o X
y - _e—Zx

Now S; = I e Xsinx dx | = Si= ( 5

in

= S = % ‘e_z(i”)“ cos (i+1)n—e?"cosin

—2n
i) So=1t®

(—25inx—cosx)]

(”) S20']4 =eZn
S S2015

(i+1)n

= Si=65 (1+e‘2“)

1+e72" ,
. e . 5 e+
(”) & S' - 1_e—2n - 5(6271 _1)
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37.

38.

39.

40.

f(i] _fx)
y) f(y)

Puty=1 =

1
A=2I(\/2—x2—x2) dx:%+g ~  2a=24+n o [2Al=
0

3
w2 dx w2 sec? x dx
Let| = f | = f :
4 cosx(tanx + 1+ 2/tanx )v/tan xcos? x 4 (1++/tanx ? Jtanx
Put tanx=f =  secxdx = 2t dt |:I th; l=_2 {L} :—2{0—1}:1
Vit t+1 2
1
We have f(2x) =3 f(x) ....(1) and J.f(x)dx =1 ..(2)
1 1
From (1)and (2), gjf(2x)dx:1
0
1 2 2 1 2
Put 2x = t, Ejf(t)dt:1 = If(t)dt:6 = If(t)dt+jf(t)dt:
0 0 0 1
2 1
Hence J.f(t)dt:G—J.f(t)dt =6-1=5
1 0
1 1004
Consider I, = J.xmo4 2010) dx Putx0%=t = 1005x1004dx = dt
0
1 1004 1] , 71004
() Alsol= —— [1— 1-t } dt i
0 0
1
_ 1 1004 - _ 1004 1004 _ _
= I = t(2—t dt = t —t)""%gx Putt=2 . dt = 2d
2 10050(( ) 1oosj ) y y
1 e 1004 1004 1 " 1004
So L=——|(2 2-2 2dy = ——2.2100421004 | 1004 d
2~ 1005 0( y) " (2-2y) Y= 3005 Iy 1-y) T dy
1 12 1004
Ip= —— 22009 | y1004( d ... (iii
2= 3505 Iy 1-y)  dy (iii)

1 1/2
Now I = [x'%% (1-x)" " dx = 2 [ x! (1-x)"* dx ...(iv)

0 0
From (iii) and (iv) we get

I = 1 220101_1 = 22010 I = 4020
1005 4 I,
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