ALLEN JEE (Main + Advanced) : Mathematics

Differential Equations

SOLUTIONS

EXERCISE - O
1. Ans. (B)
y=mx-+c
=>Dy=m
=D?y =0
given solution of D. E.
D?y — 3Dy — 4y = —4x
=0—3m—4(mx +c¢) = —4x
= —-3m—4mx —4c = —4x
Equations
—4m = —4 & —-3m—4c=0
>m=1 = -3 =4c
= c:_—3
4
2. Ans. (A)
Statement-1
y = sinkt
=y’ = (coskt)k
= y" = (—sinkt)k?
y
y'+k?y=0
equations
k=9
=k=43

Statement-2

y = ekt

=y =ekt .k

=y" = —k?

:>y”=€ktk2

=y"+y' —6y=0

= eftk? + ke*t — 6ekt =0
=eftk?+k—-6)=0
k?+k—-6=0 (= ekt #0)
= k+3)(k—2)=0=k=2,-3.

For k = —3 both statements are correct.
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3. Ans. (A)
Equation of tangent
y=y1=mx—x)
on x —axis,y =0
= =y1 = (m(x — x1)

Y1
= —L=X-X
m ' Y
x —intercept = X, /Y A(L, 1)
m ’ P(x1y1)

= h:)(l_y1 x’/O(0,0) X
m

dy__ vy
Tdx o x-—y

Which is Homogeneous D.E.

Oy y/x
Cdx 1-y/x

dx 1-v
dv \Y
dx 1-v
ﬂ_v—v+v2
dx 1-v
1-v dx

dv
e X

= J(vlz_%j dv=Jé dx

1
= ——-log,v=log, x+logc
\Y

=

= —i—logelzloge Xx+logc
y X

= -2 =log(cy)
y

X X X

= cy=e’ = cye’=1 = y-e’ =e
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4.

Ans. (A)

j f (tx)dt =nf (x)

Puttx =v upper limit
xdt =1-dv t=1=Dv=x
dt = 1dv lower limit

X

t=0=v=0

X

o f(v)d—):/= nf (x)

.Xf f (v)dv =xnf (x)

Diff. both side
fG) =nxf'(x) + f(0)]
= {1 =n)f(x) = nxf'(x)
( 1- n] 1 f'(x)
= —=
n x  f(x)
Integration both side

'O (1-n);l
:>j 0 dx_( . jjxdx

= log, f(x) =(1_—n)loge X+log,c
n

()
= log, f(x)=log,cx* "
1-n
= f(x)=cx "
Ans. (B)
Dy =100 —y

= ﬂ=100—y
dx

= j dy :jl-dx
100-vy

= —log,(100—y) =x+c

atx =0,y =50

= —log.(100 - 50) =c¢

¢ = —log, 50

.. D.E.= —1log,(100 — y) = x — log, 50

—x = log,(100 — y) —log, 50

100—yj
50

= —X:loge[

x_100-y

~ 50
=50e*=100—-y
=y =100 —50e~*

=€

[222]
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6.

Ans. (C)

y=u" (1)
ﬂ:mu”“ld—u .(2)
dx dx

given D.E.

= 2x‘*y%+ yt=4x°
X

_, du
= 2x*u™-mu” 1d—+u“”‘:4x6
X

2mx*u®™! du =4x° —y*"
dx

4, .2m— 1 d

dx

du 4x®—u*

ax 2mxtuE

for homogeneous 4m = 6

= 2mx*tutm == =4x% —u*"

3
= m==
2

Ans. (B)

XZ

(X+1)f'(X)=20¢ +x) f (X) = Xe+1

dy |2(x+1)x e
- — — =

dx X+1 (x+1)
wherey = f(x)
which is L.D.E.

XZ

e

(x+1)

herep = -2x& Q=

IF: IZxdx

,XZ

=e
Solution of L.D.E

_I (x+1)

2 1
= f(X)xe™ = dx
(x) I(x+1)2
e -1
= f(x)-e" =——+c
X+1
v f(0)=5=>5=—-14+c=>c=6
. D.E. f(x)-e* - L.e
X+1
¢ _6X+5
X+1
6x+5)

= f(x)-e

X+1

=N f(x)zexz(

(using (1) & (2))

www.allen.in
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8. Ans. (A)
Ity(t) dt=x*+y

Diff. both side

xy=2x+d—y

dx

= ﬂ—xy:—Zx
dx

Which is L.D.E.
here P = —x, Q = —2x

xdx

LF.= eI :
NG
Solution of L.D.E.

y-e[xzj =2_|.e[ij -(—xdx)

2 2

RGN

= y=2+ce[X22J
atx = a,y = —a?

aZ

= —a2=2+ce_[2] = c=—(a2+2)e[;]

Solution of L.D.E.

>(Z

= y=2—(a2+2)e[ ’ 2]
9. Ans. (B)

+al

99:05p—450
dt

dp 1

—=—(p-900
= 2(p )
dp
2 =[1-dt
jp—900 J

= 2log,|p—900|=t+c

att =0,p =850 = 210g,|850 —900| = ¢

= ¢ = 2log, 50

.. D.E.2log.|p —900| =t + 2log, 50

p-900
50

= 2log, ‘zt
AT.Q

p = 0 then t=2log,

0-900
50
= 2log.(18)
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10.

11.

12.

Ans. (D)

v |, -
— o=k -0

:V(t)zmT_t)z+C
att=0,V(0) =1

KT? KT?

== +c=C=I1-

_+)2 2
=V()= k(TZ t +1 - k-lz-

:V(t)zg(tz—ZtT)H
So,att =T
k
V(T)=1-=T"2
(M) 5
Ans. (A)
y = ax?

— =2ax
dx

DB

Tdx X

Ans. (C)
equation of tangent
Y-y=m(X-x)
ForA Y =0
X =X Y
m
ForB X=0
Y =y-mx

Now x— YL =2x=>m=-7
X

dx

= (n|X|+(n|y|={(nk = xy =%k

m
d d d
:_y:_¥:>.'-7x+ Vy:."O

it passes through (2,3) =k =6

6
curve Xy=6 = y=—
X

Sy

A

(0, y - mx)

)
(2,3)

www.allen.in
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13.  Ans. (AB,D)

1
Yoy=——(X-x
y=——(X-x)
-mY+my=X-x P(x,y)
X+mY-(x+my)=20
perpendicular from (0, 0) = XHmy -
J1+m?
x> +2xym= y* 7 0
22
b _y -x = homogeneous = (A)
dx  2xy
also X-Zy-ﬂJrX2 = y2 put y2 =t; ZyQ:ﬂ
dx dx dx
x-$+ x> =t
dx
dad 1 S . . .
d———t =X which is linear differential equation = B
X X
; —J.ldx —Inx 1
Integration factor=¢ "* =e¢ " ==
X

:(lj.t :—Ildx=—x+c
X

yP=-x+c

X< |~

x2+y2—cx=0=D
14.  Ans. (AB,D)

y tan1 sec1
dy x)__ L x

dx x* NG

- X dx
IT.=e I zsec(lj
X

X
ysec| — |=tan| — |+C
X X

1 (1)
y=sin—+C-cos| —
X X

X—>oy—>-1=c=-1

So, function is

y=f(x)= sin(lj—cos(lj
X X

= Ais correct
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Now lim(— f (X))X = lim(cosl —sin lj

X—>00 X—»00 X X

1
Let X=¥ as X—>w; t—0

1
= ltlllol(cost —sint)t
(cost—sint—l) 1

= lime t ==
t—0 e

B is correct. For D but f(x), f'(x) Rf" (x)
15. Ans. (A,C,D)

3,,3
(A) f(kx,ky):kzxzew+kk—y+k2y21n(lj
X X

f (k. ky)=k*f(x,y)
degree 2.
(B) Notahomogeneous function.

c f (x,y):xsin(xjdy+[ysinl—x)dx=0
X X

f (kx,ky):kXSin(yjdy+(kysin¥—kxjdx:0

X
=kf (x,y)
degree 1.

(D) f(xy)=e" +tan?
X
f (ke ky) =" +tan%

=k°f(x,y)
degree zero.
16. Ans. (A,C,D)
X2y2 +xyy, —6y* =0
X*y2 +3xyy, —2xyy, —6y*=0
xy, (xy, +3y)—2y(xy, +3y)=0
(xy, +3y)(xy, —2y)=0

Wy 3y 2y
dx X X

“ ﬂ:@ Ord_y ﬂ

y X y X

y=cx’oryx3 =k
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17.

18.

19.

20.

21.

Ans. (A,B)

Ans. (A,B,D)
y =csinx (i)
dy

N =CCOSX . !
I (ii)

From (ii)

2
(3—3;) =c?cos?x ..(iii)
2

. Y N (AN o o
Puttmgc—sinxfrom 1), (dx) = y“cot“x

d
Eliminating ¢ from (i) and (ii), ﬁ = ycotx

dx
2
Putting the value of ‘c’ from (iii), y? + (%) = (% sec x)
Ans. (A,B,D)

(d_yjz —(eX +e‘x)%+1=0

2
Squaring and adding (i) and (ii), y2 + (dy) = 2.
2

dx X
d—y—eX OI—y—e‘xj:O
dx dx
ﬂzex ore’
dx
y=e*+cory =-e*+c,
Ans. (B)

2x3dx + 2y3dy - (xy?dx + x?ydy) =0

x* VAR I PN
d(?Jer(?J_Ed(X y)=0

S>dx*+y*-x2y) =0 x* +y*-x%y? =¢
Ans. (A)

xdy - yox d[yj
Xdy—de+dX=0 = X—22+d)(:0 = —X+dX=0

2 2 2
Xy 1+(yj 1+(yj
X

= d(tan1 [ljj-i-dX:O = tan’ [%)er:O
X
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22. Ans. (A)
eYdx + xeYdy-2ydy =0
d(xe?)-d(y?) =0
Solution is xe¥- y? = ¢

23. Ans. (B)
m LY g W
y y
= d(ij:dx+d—¥ :>£:x—1+k
y y y y

=>x=xy-1+ky
= G+ A-y)=cy

(1) (2x-10y3) ﬂ+ y=0
dx

N
dx 10y®-2x
dx _ 10y*-2x
dy y

X 10y2-2 [fj
dy y

= d—X+zx =10y?
dy y

5

= xy? = 10%+c

=xy?=2y°+c

(Il) sec? y %+ tany=1 puttany=t

:>j—)t(:1—t:>€n(1—t)=—x+c

= 1-t = e **¢
=t=1-e%t¢

=tany=1-— e *

eC

=tany=1—-ce™™*

=tany=1+4+ce™

(Iv) siny:—y =cosy(1- xcosy)
X

. dy dt
putcosy =t-siny— = —
dx  dx

= _a =t(1-tx)
dx

=secy=x+1+ce*

www.allen.in
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EXERCISE - S
1. Ans. (49)

dy (2
7 — =X
dx+(xJy

= ILF. = x?

4

soyx? = XZ+% (As,y(1) =1)

1) 2
2 16
2. Ans. (4)

f'(x)=7—Em (x>0)
4 X

Given f(1) # 4 lim xf [%] =?
x—0"

——+—==7 (This is LDE)

—dx Eh‘1|X| 3
— e4 4

7

3 3 ER—
= y.x* =I7.x4 dx = y.x* =7.7+C

=f(x) = 4x+c.x’% = f Gj:

. 1 . 7
=ttt [

3. Ans. (2)

ﬂ{ 2X ]y_ 1
dx (x*+1 (x*+1)

(Linear differential equation)

/n(x2+1)

~LF=e =(x*+1)

So, general solutionisy - (x2 + 1) =tan"lx + ¢
Asy(0)=0=c=0

tan ' x

X2 +1

Soy(¥)=
T
As, \a. Y(l)—i

= azlza:i =32a=2
4 16
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4.

Ans. (2)

a_ (tanx -y) sec? x
dx

Now, puttanx =t = d—=sec X
X

dy
So, E-’- y=t
On solving, we get yet = ef(t-1) + ¢
=y = (tanx-1) + ce tanx
=y0)=0=>c=1

=y =tanx-1+ e N

So y[—%j=e—2=e—k:>k =2

Ans. (2)

2+sinx dy
—==-cosx,y >0
y+1 dx

dy _ _—CosX dx
y+1 2+sinX

By integrating both sides :
Mm]y+1]=—(n|2+sinx|+(nK

=>y+1= y+1>0)

2+sinX

=yx)= -1

2+sinX
Giveny(0)=1 =K =4

-1

So.y(x) = 2+sin X

a=y(m) =1
b :d—y} —ﬂ(y(xhl)} -1

. 2+sinX

=a+b=2
Ans. (1)

(G+e)dy _
2+y dx

d —e*
:I% ) J.ex+5dx
iy +2)=-fn(e*+5)+k
= +2)(e*+5)=C
~y(0)=1
=(C=18

www.allen.in
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18
e“+5
atx =+¥n13
_ 18 —
© 1345
= |y(log. 13)| =1
Ans. (1)

(5]
y=| ——1 |cosecx
T

dy 2 (Zx j
= —=—cosecx—| ——1 |cosecxcot X
dx = T

y+2=

y+2

(1)

cotXx

dy 2cosecx
= == -y
dx
using equation (1)

dy 2c0secx
= —+Yycotx=
dx

T

T

N d_i_’_ p(X).y:2cosecx

Compare: p(x) = cotx

= P (Ej =1
4
Ans. (4)

dy _

1
dx
— y+£y

dy b
= —=y+a let Iydx=a
dx 0

dy

-a=0
dx y

LF.=e " Cemx

_, dy _
'x — —
dx €

X —-X

Now e - ae 0

=ye *+ae*+c=0
=>y+a+ce*=0

1
0

a=jy dx =- j'(a+cex)dx=—a(1— 0) - c(e")
a=(1—e)c

REE RS

(1-e)+2e”
2
2
>y=Lx=0=>c=——
e-3

-a-c(e-1)
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10.

) = (M]

3-e
( 11—3ej 11-3e—-e+1
y| In =

2 3-e
4[3-e]
3-e
Ans. (2)
dy 1
&: Xcosy+2sinycosy
dx

S.— =xcosy+2sinycosy

dy

=4

:>g—;+(—cosy)x=251nycosy

LRz ™YY —gmsiny

.. The solution is

x-e”SinY = 2[e™™.sinycosydy=-2sinye”Si"Y - 2[(~e"™ ) cos ydx
=-2sinye S 4+ 2[e™" cosydy =-2sinye SNV - 2SIV 4 ¢
ie. x =-2siny — 2 + ceS"Y = ceS"Y-2 (1 +siny)

k=2

Ans. (4)

dyY _dy _dy
L 4x=Z-y—2L-x=0
y[dxj i dx ydx

= yﬂ ﬂ—l +X ﬂ—l =0
dx \ dx dx

= yd—y+x d—y—l =0
dx dx

" either ydy + xdx = Oordy-dx =0
since the curves pass through the point (3, 4)
Lx2+y?=250or x—-y+1=0
=>2x—-2y+2=0=>A=2&B=2
=A—-B=4

www.allen.in
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EXERCISE - JEE (Main) PYQ
1. Ans. (1)

dp(t) 1
——===—p(t)-200
T p(t)

p(t) t
N dp(t) _ I dt
0

2, p(H)—-400 4 2
_ log [PO=400]_
—300 | 2

t

—|P(t)- 400| = 300 ez
t
=400 - P(t) = 300 ez

t
- P(t) = 400 -300e2
2. Ans. (1)

(x log x) g—y +y=2xlogx,(x =2 1)
X

W,y
dx xlog x

dx
LF.= eIﬁgx = ") = Jpgx

=ylogx= J.Zlogxdx

ylogx = 2x(logx-1)+ C -(1)
Putx=1 y.0=-24+C
=C=2 -(2)

Putx =ein (1)
yloge =2e (loge-1)+C
ye)=C=2 ... from (2)
3. Ans. (1)

Given differential equation
ydx + xy*dx = xdy

xdy — ydx
57 777

2
_ =x¢x:—d(f>=d<£J
y y 2

. x x>
Integrating we get — y= 72 +C

- It passes through (1, -1)
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4. Ans. (2)
sinx dy + ycosx dx = 4xdx
= d(y.sinx) = 4xdx
Integrate we get
= y.sinx =2x%2+C
T m?
= passes through (E' 0) =0 = > +C

7.[2

>(C=-—
2

2
A
= ysinx = 2x2—7 is the solution

N y(g)=<2.§—2—%2>2 =-877T2

5. Ans. (2)
fley) = f0).f)
=f(0)=1asf(0)#0 = f(x)=1

dy
>—=fx)=1 =2 y=x+4+c

dx
Atx=0y=1=c=1
y=x+1
1 3 1 3
=y(3)+y(z)=gr1egr1=s
6. Ans. (1)

y
—~ +3sec’x.y =sec’x
dx Y

LF.= g3 /sec®xdx — ,3tanx

or y.e3tanx =fsec2x.e3ta“xdx

ory.e3tanx =§e3tanx+(] (1)
) T 4

leeny(z) =3
4 1

.'.§.e3 =§e3 +C.C=e¢3

Now putx = —%in equation (1)

1
Ly.e 3= §e‘3 +edy= 3+ e®

y(—%) =%+e6

7. Ans. (2)
(x2-y? )dx + 2xydy = 0
dy y?—x?
dx 2xy
dy dv

Puty=vw=>—=v+x—
dx dx
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10.

Solving we get,

j 2v d _f dx
v2+1v_ x

= /mw?+1)=-Inx+I(nC
= (y2 +x?) =Cx
2> 1+41=C= C=2

Ans. (2)

2
ﬂ = X;Zy (Given)
dx X

:>%+2X=X
dx X
24

LF= el =y

4

X
SyxE = xxfdx+C="-+C
yx=| .

Curve passes through (1,-2) = C= _%

e X9
N 4 4

Now check option(s).

LF.=el® = ¢¥

Solution is given by

xeV = jyzeydy+C

=xe¥ = (y?2-2y+2)e” +C

x=0,y=1,givesC=-e
Ify=0,thenx =2-¢

Ans. (3)
(x+ Ddy-ydx = ((x + 1)2-3)dx
(x + 1)dy —ydx 3 d
(x + 1)2 _( _(x+1)2) x

(a70)= (-G

integrating both sides

Y _
x+1_x+(x+1)

Giveny(2)=0=>c=-3

+C

Ly = (x+1)(x+
~ y(3) = 3.00

(xi1)_3)

[236]
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11. Ans. (2)
d—y+X=bx3
dx x
ldx
LF.=e* =X

So, solution of D.E. is given by
y.x = Ib.x3.xdx+c

4
= = —4 —
Y 5
Passes through (1, 2)

b
2=c+ = (1
¢+ < (1)

2
I f(x)dx:g
1 5

b " 62
= (clnx+—| =—
25

., 5
:>cln2+ﬁzg «(2)
25 5
By equation (1) & (2)
c=0andb =10
12. Ans. (4)
Given
y(©0)=0
& dy (x=2y+y+4
dx X—2
ﬂ——y =(x—2)+—4
dx x-2 X—2
1
SIF=elt o L
X—2

Solution of L.D.E.

Now,atx =0,y =0=C =-2

y=x(x-2)-4-2(x-2)

=y =x%-4x

This curve passes through (5, 5)
13. Ans. (1)

Let Point P(x, y)

Y-y=y-%

y

2>Y=0=>X=Xx-=

y!
{2
y

Mid Point of PQ lies on y-axis
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x—l,+x=0
y

y'zi = 2d_y=%
2.X y X

= 2¢ny=4nx + ¥nk

= y? =kx

It passes through (3,3) =k = 3
curve ¢ = y? = 3x

Length of L.R. =3

Focus = (on
4

14. Ans. (4)

2

Slope of normal = —dx _ XZ .
dy xy—-xy—1

= x2y2%dx + dx - xydx = x?v
= x%y%dx + dx = x*dy + xydx
= x2y?dx + dx = x(xdy + ydx)
= x%y?dx + dx = xd(xy)
dx d(x
X 1+(x¥32
In kx = tan-1 (xy) (i)

passes though (1, 1)

T

Ink=" =k=e*
4
equation (i) be becomes

£+Enx= tan-! (xy)
T
= xy= tan(zjtfn xj

_ [ 1+tan(/Mmx) .
- s (1—tan(€nx)j (1)

put x = e in (ii)
1+tanl
1-tanl

Ley(e)=
15. Ans. (2)

(x cosx)dy + (xysinx + ycosx - [)dx =0, 0<X<g

dy+ xsinx+cosx | 1
dx XCOS X XCOS X

IF =xsecx

[238] www.allen.in
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Xsec X
dx=tanXx+cC

y.XsecXx =j
XCOoS X

Since y(gj = ﬁ

T

Hencec= \/§

i i T

—y"l = = 1=]-2[=2

6%6)”[6]‘ =

16. Ans. (12)
(loge(cosy))zcosydx—(1+3xloge(cosy))sinydy=0

N [ 3siny B siny
dy cosy(log,cosy) (log,cosy)’-cosy

Hence

J- —3siny
IF = e cos y(log, cosy) y

Put (n(cosy)=t
[ 3
LF=e' =(¢{ncosy)
siny
(log, cos y)* xcos y

x.(log, cos y)3 = j(loge cosy)’ -

L 2
= x.(log, cos y)3 = Mﬂ:

. i 1
Given, x| — |=
(3] 2log, 2

> c=0

-1
X=———
20n(cosy)

JJrElo_ 1
6 /n4—(n3

> m=4n=3
Hence,m.n = 12
17. Ans. (1)
Differentiate the given equation

= 2xf (x)+x*f'(x)-1=4x f (x)
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y -1
= =—"4c
x* 3x°
IV
3x°
:>y——i+cx2
3X
()=g=—1+c:>c=1
3 3
1
= f(X)=——+x°
(X)=-3

= 18 (3)=160

EXERCISE - JEE (Advanced) PYQ

Ans. (D)
fle0)-2f(x) <0
i(e‘“f(x))<0
dx
= e~ %* f(x) is decreasing
=>x>1/2
e P f(x) < 1/e
= f(x) <e?* 1

1 [ (e dx = O<j f(x)dx<E
= 0<1‘!‘2 f(x) dx<1J/'2(e ) J 5
Ans. (A)
Given slope at (x, y) is
%=¥+sec(y/x)

let th:>y=xt = ﬂ=t+xﬂ
X dx

t+ Xﬂthrsec(t)
dx

J.costdt =J.§dx

sint=4%nx+c

sin(y/x) =4fnx +c

This curve passes through (1, t/6)
sin(n/6)=fn(1)+c=>c=1/2
sin(y/x) =4nx +1/2

[240]
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3. Ans. (C)
e (f"0) = 2f' () + f(x))>1
D((f'G0) = f))e™) 21
= D((f'(x) = f(x)e™) =0

= (f'(x) — f(x))e™™ is an increasing function.

1
As we know that e ™ f(x) has local minima at x= 7

e () = () = 0at x=+
Let F(x) = e™ (f'(x) — f(x))
F(x) <0in (0, %j

e*(f'(x)— f(x) <0in (0, %j

f'(x) < f(x)in [O, %J

4. Ans. (D)
freO-2f"(x) + f(x) = e*
free™-fx)e™ - f'(x)e™™+ f(x)e™™ =1

i(f ‘(e )——(fe™ )21

_d4
dx dx

d /e v X
&(f (e - f(x)e )21
d* ,

:W(e f0)21  vxe[01]
Letp(x) =e™*f(x)
= ¢(x) is concave upward
fO)=f1)=0
= ¢(0) =0 =¢(1)
=>¢dpx)<0=f(x) <0
=¢'(x) <0,x €(0,1/4)and ¢'(x) > 0,x € (1/4,1)
e *f'(x)-e*f(x) <0,x e (0,1/4)
') <f(x),0<x<1/4

5. Ans. (B)
ﬂ+ X y- x* +2x
dx x*-17 J1-x2

This is a linear differential equation

I 7 o 1'”‘X2‘1‘ 2
LF.=exX1 =g? =y1-X

= solution is
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2
yv1-x° —j 1(+ J1-x%dx
J1-x2

or yy1- _I x +2x =€+x +C
f(0O)=0=c=0

= fON1-X ==

B/2 3/2 2
Now, I f(x)dx=j

X
-\B/2 B2 J1-x?

dx (Using property)

X2 n/3

J’
= j dX ZI sin 6cosOdG(Takingx=sin6)
0 _ ¢ cosO
n/3 . /3
=2jsinzede=2[9_smze} :2(2}2 Bz B
0 2 4 6 8 3 4
6. Ans. (A,C)
ﬂ+ ye* 1

dx 1+e* e*+1

idx n(1+e*
I_F_:e-[1+ex :el (1 ):1+ex
=y@ +e"):j1dx
y(1+e¥)=x+c

_X+C
1+¢*

y(0)=2=>c=4

X+4
1+¢*
y=(-4)=0

' (1+ex)—(x+4)eX
=y'= . =0
(1+ex)

(1+ex)—(x+4)ex
(1+ex)2

= y=

Letg(x) =

2—-4

g(0) =

g(0) g(-1) <0 Hence g(x) has arootin between (-1, 0)
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7. Ans. (B,C)
Let Circle
x% +y%-2ax-2ay+c=0
On differentiation
2x + 2yy'-2a-2ay' =0
=>x+yy-a(l+y)=0
g Xty
1+y'
again differentiation
(LY +yy") A +y)-(x+yy)(y") 0
(1+y)
=1+y(O)?+y+D+y' (-2 =0
LP=y-x
Q=1+y"+0G"?
8. Ans. (A,D)

2 dy 2
(x +xy+4x+2y+4)a—y =0
d
(G +2)% +y(x +2) 2 = ¥
Letx+2=x,y=y

dy )
O +y) =y
-x2d y=xydy-y*dx=>-x*dy = y(xdy- ydx)

S EIE = () +c
y X X
—In|y| = e +C
x+2

* it is passing through (1, 3)
-m3=1+C
C =-1-/n3

.Y .
.. curve is 12 +/n|ly|—-1—-/m3=0,x>0 -(1)

puty = x + 2 in equation (i)
x+2

then —+/n[x+2|—-1—-/n3 =0
x+2

x =1,-5 (reject) (as x > 0)

.. curve intersect y = x + 2 at point (1, 3)

for option (C), puty = (x + 2)2, we will get
x+2+2mmx+2)=1+(n3

Clearly left-hand side is an increasing function

Hence, it is always greater than 2 + 2/n2 therefore no solution
for option (D) puty = (x + 3)? in equation (i)

(x + 3)?

RS 2 _q1_ -
12 +Mmx+3)—-1—-/m3=0

(x + 3)? (x +3)?
/n —

x+ 2 3

vx>0=>x+3>x+2

1=0
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andx+3 >3
x + 3)? x + 3)?
So( ) +€n( ) >1
x+2 3

C(x+3)? (x +3)?

“Tx+2 3

= curve y = (x + 3)? does not intersect with the given curve.
9. Ans. (A)

— 1 = 0 has no solution

d
Lety = f(x):—y+X=2

(llnear dlfferentlal equation)

I = 2] fx dx
:>yx=2fxdx Loyx=x*+c
:>f(x)=x+£; Asf(l)#1=>c+0
:>f(x)—1—— c#0
(A) lim, (—) = lim (1-cx?) =1

(B) hmxf( )— hmx(1+cx)= lim L (1+cx?) =1

x-0%* x-0%*
2 _ _f\_ —¢) = —c
© Jipo®f () = Jigx* (1= 33) = Jim (%~ )

C
(D) f(x) =x+;,c #0 forc >0
~forc >0, lim f(x) = o0
x—0t

= function is not bounded in (0,2).
10. Ans. (B)
dx

gl
8 \/4+«/9+ x.\/;.\/9+\/;

put \/9+«/§=t = L:Mt
ﬁ.\/9+ﬁ

ar J‘\/4+
= y=+v4+t+C

= y(x)= 4+\/9+\/§ +C

atx=0: y(0)=v7 =C=0

L y(X)= 4+\/9+\/;
= y(256) =3
11. Ans. (A,C)
Given that,
f'(x) > 2f(x)VxeR
=f'(x)-2f(x)>0 VxeR

[244] www.allen.in
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Le P (f'(x)-2f(x))>0VxeR
= L3 (e ®fx)>0VxeR
dx

Let g(x) = e ?*f(x)
Now, g’'(x) > 0Vx eR
= g(x) is strictly increasing V x € R
Also,g(0) = 1
Vx>0
gx) > g(0) =1
e f(x) > 1Vxe(0,0)=f(x)>e**Vxe (0,0
.. option (A) is correct
As, f'(x) > 2f(x) > 2e?* > 2V x e (0,0)
= f(x) is strictly increasing on x € (0, «)
= option (C) is correct
As, we have proved above that
fl(x) > 2.e?*V x e (0,)
= option (D) is incorrect
.. options (A) and (C) are correct.
12. Ans. (B,C)
f'(x) = e F(x)-g(x)) gx)VxeR
=e O flx)- e9¥g'(x) = 0
= [(e ™ f(x) — e 9. g'(x))dx = C
— —e ) ;79X = 0 = —=f(D) 4 =9 = _o—f(2) 4 ¢—9(2)

e o e 1 he 4 e 22
e e e

2 2
e f@ <—ande 9 <« -
e e

=-f(2) <#fn2-land-g(1) <¥n2-1
= f(2) >1-¥n2and g(1) > 1-£n2
13. Ans. (B,C,D)

.mf(x) sint — f(t)sinx )

li = sin“x
t-x t—x
by using L'Hopital
. f(x)cost—f'(t)sinx
ltlm 1 = sin“x
—>X

= f(x)cosx - f'(x)sinx =sin®x
f'(x)sinx — f(x)cosx\ 1
_< sin? x >_

:>—d<f(x)>=1 :>@=—x+c

sinx sinx
T

12
“c=0=f(x) =-xsinx

Putx=%&f(%)=
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14.

15.

T - 1
(-1
(B) f(x) =-xsinx
3 3

4
. X . X . X
Forx>051nx>x—?:>—smx <-x+ 3 = —xsinx < —x2+?

4
oo f(x) <-x? +x? Vv x e (0, )

f'(x) = 0 = tanx =-x
= there exist a € (0, ©) for which f'(a) =0

(D) f"(x) = -2 cosx + xsin x < I\ '
rQ-507 .
)+ =0

Ans. (0.4)

dy
— = 25y% —4
dx >y

S

(C) f'(x) =-sinx-xcosx y‘

dy
Og5yr=g - &
1 -2
7 [—

1
Integrating, — X =x+c

25
5y—2‘
5y+2
Now,c = O0asf(0) = 0
5y -2
S5y +2

5f(x)—2

im |[—————| = i (20x)
xl—l>IPoo‘5f(x)+2 Jim e
Now,RHS=0 = limoo(Sf(x)—Z) =0
x—>=

:{’n‘ =20(x+c)

(20x)

Hence | | =e

2
= lim f(x) ==
X——00 5
Ans. (A,D)
Y-y =y'(X-x)
So, Yp = (0,y - xy")

Now, PYp = {/x? + x%2(y")? =1

dy 1—x2
So,x2+ (xy)?=1 = —=-—
(xy") T .

dy
[d_ cannot be positive i.e. f(x) can not be increasing in first quadrant, for x € (0, 1)]
x

1

_X2
Hence, de=—j x dx

_J- cos’ 0 do

- =
y sin©

; put x = sind

[246]
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= y = — [ cosecAdO + [ sin6 db
=y = ¥n(cosec O + cotB) - cos 0 + C

<1+v1—x2>
Sy=tn[——

=>y=£’n<1+ —x2> v1—x2 (asy(1)=0)

16. Ans. (A,C)
f(x)

Fe0) = o
f'(x) dx
oo f PRy
= In|f(x)| = —tan 1 (%) +c
Now f(0) =
Lc=0
S f )] = es™ ()
S Fx) = +e5 ™ (3)
since f(0) = 1 . f(x) = ev™ ()

X = —X

fex) = 5 6)  fo)
s~ f(x).f(=x) = e® = 1 (option C)

G0 = e 6) > 05 f/x) =

17. Ans. (A,Q)
%may: xe™
X
d(e™ y) = xe®™ ehx
d(eaxy) — xe(a+ﬁ)x
Case-1:a+B=0
d(eaxy) — xe(a+ﬁ)x
(a+B)x (a+B)x
e y= Xe _£ +C

(@+B) (o+B)

Bx Bx
xe €
y= - +Ce

(@+B) (a+B)

X X

—oaX

asy(1)=1=C= e[l—%]

x) = xex_§+ e—i e
Y 2 4 4

—VJ1—=x2+C

f &)
b? + x?
= f(x) is increasing for all x € R (option A)

www.allen.in
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Case-Il:a+PB=0

= Q—Byzxeﬁx
X

d

d(e_ﬂxy)zx
2

—Bx., _ X
e =—+C

Y 2

Bx 2
y=e X1 cet
y =1

2
- c=[1-% l:>y=eﬁxx—+ 1-8|Lem
2)e 2 2)e

X el
TakeBz—l:y:?e + 1—5 e

18. Ans. (8)
xdy- (y?-4y)dx = 0,x > 0
SR
y' -4y - x

1 1 dx
)5
log, |y—4-|—10ge |y| =4log, x+log, C

bkl =cx'— =1

Y
ly=4i=[y|x*
Hence two curves are
y-4 = yx* y-4 =-yx*
4 4
V= 1-x* V= 1+x*

y(1) = not defined (rejected) y(1) =2
19. Ans. (C)

d—y+12y:cos(lxj
dx 12

Linear D.E.

IF _ eIlzdx —812X

Solution of DE

e = [ cos| = x |dx
y I 12

[248 ]
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12x
y.e'? =e—2(12cosix+£sinixj+ C
, (n 12 12 12
12y +| —
12
12
:yz# (12)2cos(n—xj+nsin(n—xj +%
(12) + 1 12 12 e
Giveny(0) =0
12 5 -12?
= 0=—F——(12°"40)+ C=C=
12* +7° ( ) 12* +7°

12 2 X . [ X 2 —12x
=— | (12) cos| — |+msin| — |—12°¢
y 12* + 7 {( ) (12} (12)

2

Now ﬂ: 412 | —12msin X +n—cos R +12%e &
dx 12°+m= 12 12

min.value

4 2
—,/144712 += :—12n,/1+“—4
144 12

= % >0V Xx<0 & may be negative/positive for x > 0

So, f(x) is neither increasing nor decreasing

For some 8 € R,y = 8 intersects y = f(x) at infinitely many points

20. Ans. (C)
Diff. wr.t 'x'

3f(x) = f(x) + xf'(x) - x?

dy (2
| Zly=x
dx [ij

[ 249 ]

www.allen.in



ALLEN JEE (Main + Advanced) : Mathematics

21. Ans. (A,B,C)
S = Set of all twice differentiable functions f : R > R
d*f

dx?

>0 in (-1, 1)

Graph ‘f’ is Concave upward.
Number of solutions of f(x) = x — x¢

1l
o

(1) Xf

-1

(2)

&
1l
—

&
1l
N

(3)

-1

-1

ek J
k. J
-9

= Graph of y = f(x) can intersect graph of y = x at atmost two points = 0 < xy <2

Aliter

d*f(x)
dx?

Leto(x) =f(x) -x

$"(x)>0

- ¢'(x) =0 has atmost 1 rootin x € (-1, 1)

- ¢(x) = 0 has atmost 2 roots in x € (-1, 1)

>0

22. Ans. (16)
dy 2x )
—— =-2X(x"-5
X x5’ ( )
2x
Foe s _ 21
(x*=5)
1
y.xz_sz_[—ZX.dx+c
Zy =-x"+C
X" =5
x=2,y=7

l=—4+c =Cc=-3

y=-(x*-5)(x*+3)
putx?=t>0
y=—(t-5)(t+3)

Ymax16 when x2 =1

Ymax 16
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= Putin (3)
y"zyjy' =y"y=()?

2. Ans. (4)

v
L k(T -t
o (T-1)

dV = [—K (T —t)dt

tz
jvz—K{Tt——}c

2
Att=0V=I=>C=1

V=—Kt[T—£)+I
2

V(T) = — KT (T —%J+I

—KT?
2
3. Ans. (3)
Equation of tangent at (x;,y;) is -

+1

d
Y-y, = (x=x,)

dx,
x-intercept=x; — y; dﬁ
dy,
According to question
X =Y %
X, = dy,
2
=X =Y di
dy,

SECTION-A

(1)
(2)

(3)

www.allen.in
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Yy X

= I(ny=-Inx+/Inc

Id_y_ dx

C
=>y=—=Xxy=¢c
X

Nowatx =2,y =3
=c=6

6
. xy:6:y=;

4. Ans. (4)

y2dx + (X_lJ dy=0
y
:>yz%+x=l
dy y
dx X 1
= -+ = ==
dy y* oy’

.. Integrating factor (I.F.) = e

.. General solution is -

1
x.el/y= er dy + ¢
Letl; = J.%e’“ydy

y

-1
Put — =t
y

y2dy =dt

o= -[teldt

=—ef(t—-1)

=et(1—1t)

.. General solution is

R 1

xevy =e y(1+—j+C

y

1 1
=>x=1+— +Cev
y

Putx=1,y=1

1
.'.1=1+1+Ce1
1
=>C=-1/e
1/y
.'.x=1+l—e—
y e

[252]
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5. Ans. (2)
aP(t) = 1 P(t)—-450
da 2
integrate

dP 1
JP—900=fE(j|t

(n|(P -900)]| = %I+C (1)

givent =0 — P =850
. C=/n50
from (1)

In|(P - 900)]| = %t +/n50

1t=fn‘(P_900)‘

2 50
= om (P—%Oj‘
50
AtP =0
t= Zén@
50
t=2/n18
6. Ans. (4)
V= i1'cr3
3

Initially r =4500 &, r =19

4500n=§1‘c ry = [r, =15m|

Now d—vzi n (312) ar
t 3 dt
- 72n=4nr? £:> ar = _128 -(1)
dt dt r
r.3
jrzdr =—j18dt:>— =—18t+C
3
Att =0, r =15m
3
So, (15) =-18(0)+C=C=1125
=1r3=-54t + 3375 -.(ii)
Attime t =49 min r=9m
from eq. (i)

(ﬂj = __1? =-2/9
dt )4 (9)

(Negative sign shows decrement in radii)
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7. Ans. (3)
Let equation of St. Line
Y—y=mX—x)

Distance from origin = ‘ MY |- 1
V1+m?
s(mx—vy)2=1+m?
2 2
y_ﬂx =1+ ﬂ
dx dx
8. Ans. (4)
(x =02+ —A)?=»2
x2+y2—21y=0
2x+2yd—y—2ld—y:0
dx dx
X+ yﬂ
A= dx
dy
dx
: : Cody S dy
so differential equation is — (x“ + y*) = 2y | X+y—
dx dx
Y 2~ y2) = 22y
dx
so g(x) = 2x
9. Ans. (2)
o(x) = ¢'(x) ¢(1)=2
do _
o o)
mo(x)=x+c

m2=1+c =>c=Im2-1
Mmo(3)=3+c=2+(n2
= ¢(3) = 2e?

10. Ans. (2)
g—i=1+x+y+xy:(1+x)(1+y)

d
:Iﬁ = I(1+x) dx

2

=>Mml+y)=x +X?+c

1
y(—1)=0:>c=5

2
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11. Ans. (3)

:—i—ky= 0, d7y= kdx
Iny =kx+c

atx =0,y =1 c=0
Now /ny = kx

y = ekx

lim y= lim e =0

X — oo X — oo

k<O
12. Ans. (3)
ydy + 1+y*dx=0

y
1+y?

dy+dx=0

j y dy+jdx=0
1+y°

= Jl+y*+x=c = (c—x)* = (1+y?

Sx—0)?-yr=1

hyperbola
13. Ans. (1)
ax - [
X 1+y?

dy

1
Inx = Eén(l +yH)+c

2
fn( X zj:kl
1+y

:>x2 = kz(l +y2)

at(1,0) k, =1
=x?=1+y?
14. Ans. (4)
d—y+sin X+y =sin Xy = d—y=—2msisinl
dx 2 2 dx 2 2

= J‘cosecldyzj—Zcosidx =2/{n tan Y =—4sin£+c'
2 2 4 2

= /n tanl +Zsin£= c
4 2
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15.

16.

17.

Ans. (1)

j—i =sin(x + y) + cos(x + )

x+y=u
LU _du

dx dx
du

— —-1=sinu+cosu

dx

1

du
-[1+sinu+cosu ) J.dx

= (n| tan [%j +1 | =x+c

Ans. (2)

3y+2x=v 3d—y+2=d—v
dx dx

(d_v_zj _2V+5
dx V+4
dv._ 6v+15 5= 8v+23

& vV+4 vV+4

8v+32 dv = 8dx
8v+23

_f[1+ 9 jdv=j(1+ 9 j
8v+23 8v+23

9
v+§€n(8v+23) =8x+c

y—2x +%€n(24y+ l6x+23) =k

Ans. (4)
dy _ y*-2xy-x°

dx  y*+2xy-x*
Puty = tx

xdt _ t*-2t-1
dx  t*+2t-1

dx 2 +2t-1
f t?+2t-1
(t+1) (t*+1)

=I( 2 —LJdt =—/nx +c

xdt  t2-2t-1-t7-2t% +t t?+2t-1
= [
-t -t -t-1

dt =—/nx+c

t?+1 t+1

[ 256 ]
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2
fnt 1 =c-/nx
t+1
yz %2 _1
y+x kK
x+y=k(x*+y?
k=0
Lx+y=0
18. Ans. (3)
dy cosi+isini
g _ X X X
dx sinl— cos y
Xy X
put y = tx
dt cost+tsint tsint—cost dx
t+x— = I _[(9X
dx . cost 2t cost X
smt—T

—%En(t cost)=/Inx+c

- l /n (lcosl) =/nx+c
2 X X

19. Ans. (1)
dv Kk

—t—v=-
dt m g

Ko Xy
Integrating factor (I.F.) = eJm =em

vem = “IMen' ¢

k

-k
v=c-.em M

k
20. Ans. (1)

d_y = ytanx — 2sinx
dx
d_y —y tanx = —2sinx
dx

- d
ILF.= e Jrans o =| cosx|

2X
cos ‘K

Y COSX =

CcOS2X
= + ksecx
2cos X

= Yy = cosx + c secx
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SECTION-B
1. Ans. (0)
(x+2)d—y:(x+2)2—13 ﬂ:(x+2)—£
dx dx X+ 2

2

y=X7+2x—13£n(x+2)+Catx=0,y:0:>c=13£n2

2
y:%+2x—13£n|x+2|+13€n2

Nowy(—4) =8—-8—-13/n|—4+2|+13/m2=0

2. Ans. (1)
dy _ 2 dy _
&—y—y jjy—yz —Idx
I 1 +ldy=x+c:>€ni=x+c
1-y 'y 1-y
y ke*
—— =ke*=y=ke*—kye*=>y=
1-y Y Y Y 1+ke*

x=0,y=2;2=L:2+2k=k
1+k

—2e" -2
=
1-2¢” e -2

-2
lim (y(x)) = lim —;
X—>0 x—0 @7t 9
3. Ans. (16)

ydx = (x +y*) dy
dx x

dy vy

1
IF. = ej_ydy e M= 1
y

)3

X
=>—=y+c

Puty=1,x=1=c¢=0

=x =y?

Nowaty =4,x = 42 =16
4. Ans. (5)

d

Y + y tanx = sin2x

dx
I N |secx|
.. solution is
y(secx) = Isec X.sin 2xdx
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ysecx = IZsin xdx

ysecx = -2cosx + ¢

Atx=0,y=1
1=-2+c
c=3

So ysecx =-2cosx + 3
y = -2c0s%x + 3cosx

atx =1
y=-2-3=-5
5. Ans. (3)
W= Zdy:»d(ﬁ) = 2dy
y

§:2y+c :>c=1:>§=2y+1

puty =1

f()=3
6. Ans. (2)
dy _ ax+3

dx  2y+1
ie.(2y + 1)dy = (ax + 3)dx

2

.'.y2+y=%+3x+c

La=-2
7. Ans. (1)

(x*)" —2coty x*~1=0

XX_2cot y+aJdcot’ y+4 atx=1,

2 1=cot y+cosecy
= cot ytcosec
cot y+cosecy Ly o
x* = coty + cosecy 2
diff. w.r. to x
x* (1 + logx) = [-cosec?y - cosec y cot y] ay

dx

d
1 =-cosecy [cosecy + coty] &

dx

dy _

ol

8. Ans. (7)
dy

o

dy
f;:g—fdx

-1

y+3>0 y(0)=2,y(log2)=7?

logly+3|=x + ¢
y(0) = 2
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10.

log|2+3|=0+c=c=log5.
y.(log2)=7?

log |y +3|=log2+log5
log |y + 3| =log 10
y+3=10

y=7

Ans. (2)

dy

d—+3y 2:>I Idx

_ —fn(23—3y)

=>2-3y=e7*.e¢ y=

. . 2-e, 2
lim y=Ilim ——— = 3

X—>0 X—>0 3
Ans. (4)
yin|cx| = x
y(/n|c| + In|x]) = x
vk + yin|x| = x
dy , dy
k— +—/In|x + =1
dx d ]
1—X—€n|x|—
k=—X dx
dy
dx
1-Y Y

dx
dy
dx

Now y. +yin|x| =x

W

y- ——yntXI +y€ le Xy
X

0(2)=-(2)2= -

N

=x+c=>/Mm(2-3y)=-3x—c

-3x
3x 2—e7". e

(1)

..(ii)
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1. Ans. (A)
(x3 cosy sin?y - 2y sinx) dy - (y? cosx - x2 sin3y) dx =0

x? x?
(?d sin® y—sinxdyZ] +sin? yd (?]— y2d sinx = 0

3 3
X? d sin3y + sin3 yd (X?] - (sinx dy? + y? d sinx)
X3
d(? sin® y} - d(y?sinx) =0

3
o,
?Slny—y sSinx =c¢C

2. Ans. (B)
By rearranging the terms we have
X"y" (my dx + nx dy) = w
Xy
1 1
= d(x"y")=d ——+c = x"y" = ——+c
Xy Xy
= x"y"™ +1=cxy.
3. Ans. (D)

f'(x)-3f(x)>0
= %(e‘3x.f(x))>0Vx20

=e3¥ f(x))=2f(0) Vx>0
= f(x)=e3* Vx>0

4. Ans. (B)
PA=2

X
Put x=2sin6

J-Zcose

[\
=

J— 1 2
x2¢0s0 de:zjlls—";ede
Sin

2sin®
:Zj(cosece—sine)de Ji-x2
=210g|coseC9—cot9| +2cos0+cC

’ 2
2_N4=X +4—x* +cC

y=2log|——
X X

www.allen.in [ 261]



ALLEN JEE (Main + Advanced) : Mathematics

5. Ans. (A)
xdy + ydx = ydy - xdx

=d(xy) = ydy - xdx

=>2xy=y2-x2+c¢ -(1)
Putx=0,y=0,Wegetc=0

(D)= y2-2xy-x2=0

y=(V2+1)x
= y=2X+4x* +4x*
BA\o_
y=x+\/5|x| g(@ LD
or y=x—+2|x
3 O (2-1) A
but y(l)—tangj y=x+2|X 51

.. Required area = %(\/5—1) =l(\/§—1)

2
6. Ans. (A)
dy dt
Lety?=t= 2y—=—
eyEt= ydx dx
dt 1

dax X(x* sint+1)
dx _ x’sint  x
dt 2 2

L 0x sint  x°
X7 —=

2

dt 2 2
dx  dz
dt 2dt
_1dz_sint 2

2dt 2 2

dz .
—=-—sint-z2
dt

Letx2=z=X°>—

dz .
— +Z=-sint
dt
ze' :—J.et sintdt
. (—€'cost+e'sint)

e =—
2

i e (cost —sint)

o (__cost _tj
2
eyz(xlz osy”  siny j C
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7.

10.

11.

Ans. (A,B,D) 1
d((1+x®)y)=1 L 2

1+x>)y=x+C ! J
X

:>y=1+x2{'.'f(0)=0} -

Ans. (A,B,C,D)

1
o _1 —Sydy=dx =>y*=2x+c

dx vy

It passes through (2,2) =c =0
1
y? = 2x is a parabola with focus (E ,OJ and latus rectum 2

(8, —4) satisfies the curve

2 2
y Y _,

~—=2,Hence lim—=
X X—00 X

Ans. (A,C)

Slope of tangent = —%

Given DE can be written as d_y_ 1+ F') y=f(x)
dx f(x)

Which is linear differential equation

IF.=e* ™0 = &
f(x)
: e’
General solution y = If(x)

fox)

=y =-f(x)+ce” f(x)
Ans. (A,D)

flx) = j f (t)cost—j.cos(t—x)dt

0

dx+c=-e*+c

e—x
f(x)

X

f(x) =i f (t)cost—jcost dt

f'(x) = f(x)cosx - cosx

= j—y = YCOSX — COSX (v=rx)
X

dy
- — - YCOSX = — COSX
dx

IF =eJ.—cosxdx - e—sinx

-sinx

= ye =I—e’Si“X.cosxdx

-sinx -sinx

ye ™ =¢e"™ ¢

= y=ceSi¥+1
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y=0whenx=0
=c=-1=f(x)=1-e5™
f/(0)=f(0)-1=-1

f"(x) = f(x)(-sinx) + cosx. f'(x) + sinx

f--(gjz_f(§j+1:_1+e+1:e

12. Ans. (C)
13. Ans. (A)
Sol. for Q.12 to 13

-1
Y—y=d—y(X—x)

dx
" x+Yﬂ—(y.%+xj=0
dx dx

According to given condition

0—(ygz+x)

—=-x+C

It passes through (1, 1)

Hence curveis C:x? +y?-2x=0
CurveCis (x-1)2+y?=1

and x% - 3y? - 2x + 1 = 0 represents
lines x—\/§y—1=0 and x+\/§y—1=0
passing through centre of circle (1, 0)

Hence area of smaller region 1 r’o= l(zj I Ans. (C)
2 2\3) 6
\
Q
C
A B
(1,0) /(2,0)
P

Maximum distance is along the line through P passing from centre 'A" and is equal to J5+1
Ans. (A)
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14.

15.

Ans. (C)

% —y=—¢" tan*x (This is LDE)
X

[F=e¢*
on solving, f(x) = e* (x - tanx).
Ans. (C)
(P) 2x*ydy + y?dy = x?dx - 4x3y?dx
x* (2y)dy + y?(4x3dx) + y*dy - x?dx =0

d(x4.y2)+%d(y3)—%d(x3)=0

3 X3
xtyr 4 X ¢
y 3 3

|3x“y2 +y —x*=3c

(Q) Apply componendo & dividendo

eﬁ =% = dy =e**dx
dy
i +C
==

2ye?* = -1 + 2ce?*

2

d [xy%y]
—2xx:1+xy—y+ X/ 4
X

_ o 2
R) y=— e

y* =log2x + ¢

(S) eXydy+e” ydy+eX x(y?>—1)dx=0
e 2ydy +(y? —1)e* 2xdx +e’ 2ydy =0
d(exz(y2 —1))+d(ey2)=0

e (y?—1)+e’ =c
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16.

17.

18.

Ans. (8)
dy

cos?x v (tan2x) y = cos*x
X

2tanx
Jl—isecZ xdx

R =g l-tan’x = (1 - tan%x)

After solving differential equation 2y (1 - tan?x) = sin(2x) + ¢
putx =0

1
=>c=0=>y-= 2 tan2x.cosx

=y(2]-1. 8.2 33

6) 2 4 8
Ans. (0)
dy 2n
(2ny + xy logx)dx =xlogx dy = —= +1 |dx
y xlog x

= log (y) = 2nlog |log x| + x + ¢ (Since the curve passes through (e, e®) we get ¢ = 0)

x+log(log x)?"

2n
— y = e — y — ex .elog(logx)

= y=e”* (log x)2n = f(x) = e* (log x)

2n

hoo , x<1/e - (logx)* — infinity
=g(x)=limf(x)=¢ 0 , 1/e<x<e (log x)*" =0
n_m k—ow X>e (log x)*" — infinity
= I g(x)dx=0.
1/e
Ans. (2)

4

xdy — ydx X dx
y

¥(Xdy—2ydszxdx

= I%d(%j:‘[xdx

2
(lj =x>+2¢
X
= y=+/x"+2cx?

putx =1toget c=

() =X +3%
f(-1)=2
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