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Integral Calculus-1

Level -3 Daily Tutorial Sheet-13

3 2
156.(C) We have xzy :aJ. X" dx +bJ. X dx +CI X dx
y y y

zdiy_ax3+bx2 CX

Differentiating both sides with respect x, we have 2xy + x
dx y y y

2xy2+x2y[dyj=ax3+bx2+cx ... (i)
dx
But y2 =x%2-x+1 = yd—y :E(ZX -1)
dx 2

s 2 2 dy 1 . . .

Substituting the value of y“ = x“ -x +1 and yd— = E(2x -1) in Eq. (i) we obtain
X

2x(x2—x +1)+x2$:ax3+bx2+cx = 3x3—gx2+2x =ax3 +bx? +cx

Therefore a =3,b = —g,c =2

157.(C) Given that

[ Xty _ e+ f(y)
3 3

Substituting y =0 and replacing x with 3x, we have
_ f(3x)+ f(0)  f(3x)

3 3
3f(x)= f(3x) ... (i)

f(x) [~ f(0)=0]

Now using Eq. (i) we have

(3(X +h)j_ £(x)
i TR = F00) 3

h—0 h h—0 h
3f (x+h) () 3 f(x)+ f(h) _ (x)
. 3 . 3

= lim = lim

h—0 h h—0 h
= lim fh) _ lim fh)- 1) [ f(0)=0]

h—>0 h h—0 h
=f'0)=3
Therefore f is differentiable at any real x and f'(x)= f'(0)=3. Hence
f(x)=3x+c and f0)=0 = ¢c=0

So f(x)=3x and hencej f(x)dx:gx2+c

Level - 3 | Solutions 1 IC—-1 | Mathematics



Y

Gurukul for IITIEE & Medical Preparation

2,4 1+i2
X~ + X dx

dx =J.
X\/X2+2X—1\/1—X2—X \/XJrz_l\/l_X_l
X VX

158.(A) | =J'

1 1 1
Lett=,x+2-— dt = ————=|1+— |dx
\ X 1 %2
2,/Xx+2-—
X
2dt . . / 1
I:J ———=2sin lt+c:25|n 1 X——+2+¢C
/1_t2 X

159.
i 3(tan x —l)sec2 X
e 1= dx
(tan x +1)\/tan3 X +tan? x + tan x
1
)
Put tanx =t = I:SJ t dt
1 1
t+2+—|,Jt+—+1
t t
1 2 1
Putt+?+1=z = | =3.2tan""(yJcotx +tanx +1)+C = K=6
(i)©) Leti-| 1-(cot )20
tan x +(cotx)2011
_J‘ (sin x)2010 —(cosx)2010 . (sin x)2011 COS X dx
(sin x)2010 (sinx)2%12 4 (cosx)2012

B J‘ [(sin x)2010 —(cos x)2010]sin X COS X
B 2012 2012

(sinx) +(cosx)
Put t =(sin x)2012 +(cosx)2012. Then
dt =[2012(sin x )2011 cos X +2012(cosx )2011(— sin x)Jdx

=[2012(sin x)2010 —(cos x)2010](sin X cos X )dx

Therefore, I:J‘ 1( L ]dt L log, [t]+c

t\2012) 2012
= 20%'099 (sinx)2912 ¢ (cosx)2912| ;¢
160.
28 217
X“P@L+X +X
W) 1= IX24(1+ x +x2)%{x3(4 +5x + 6x2))dx = I(X4 + x5 +x8)8(6x° +5x% + 4x3)dx :%+C
1/ X 1/
(ii)(A) We have lim (1+x +f(X)] —e3 = lim 1+ x| 1+ f(x) _ o3
X—0 X X —0 x2
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x2+f(x)1
X X X
2 2 2
= im {1”)] 100 om0 L g g2
x—0 X X2
Therefore,j f(x)logg xdx=2j leoge xdx
_Z[Ioge J' — dx} (By Parts)
2 3 2 3 2 3 1
=—x"log, X ——x~"+c==x"|log, X —=|+C
3 9% X9 3 ( Je 3]
x(x —1) x(x2 -1)
161.(B) We have j dx :J' dx
(x2+1)(x+1)\/x3+x2+x (x2+1)(x+1)2\/x3+x2+x

<] -k
- dx = dx
jxg(x+iJ(&+Jl§T e I(X+)](-J[X+)](-+2J\/X+)](-+l

dt

| :J* 2t
(t2 -1 + INE2

1 2 1 1 1
Where x+—+1 t2 jz—dt :I > dt__[ > dt =—log
(t 1)(t +1) tc -1 tc+1

Tt+c

1
X+—+1-1
X 1
=—|09 —tan™ /X +—+1 +cC
f 1
X+—+1+1
X
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