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. ALLEN

Differential Equation

DIFFERENTIAL EQUATION

Let y = y(x) be the solution curve of the

d
differential equation, (yZ—X)§=1,

satisfying y(0) = 1. This curve intersects the
X-axis at a point whose abscissa s :

(D2 +e 2)2
3)2-e 4) —e

If y = y(x) is the solution of the differential
. dy

equation, e’ d——l = e* such that y(0) =0,
X

then y(1) is equal to :

(1) 2 +log, 2 (2) 2e
(3) log, 2 4) 1+ log.2

The differential equation of the family of
curves, x2 = 4b(y +b), b € R, is

(1) x(y)* = x + 2y’

(2) x(y)? = 2yy' - x

B)xy" =y

@) x(y)* = x = 2yy’

Let y = y(x) be a solution of the differential

equation, /1-x’ ?+\/1—y2 =0,|x
X

<1. If

[3)=5 wen (35 s ama
Y2 —2,ten \/5 18 equal to

5 s

m - @5
V3 L

ORs @5

dy Xy
If &zxz—”z; y(1) = 1; then a value of x

satisfying y(x) = e is :

(1) V2e ) ﬁ
3) %ﬁe 4) 3

T T
If f'(x) = tan~!(secx + tanx), ) <x< 20 and

f(0) =0, then f(1) is equal to :

n—1 n+2
D) == @) =,

n+1 1
G) =~ @)

If for x 2 0, y = y(x) is the solution of the
differential equation (x + 1)dy = ((x + 1)* +
y — 3)dx, y(2) = 0, then y(3) is equal to —

Let y = y(x) be the solution of the differential

2 +sinx ﬂ
y+1 dx

equation, =—cosx,y>0,y(0)=1

d
Ify(mr)=aand d—z atx =mis b, then the ordered

3
(@1 @ (25)
(3) (1, -1) @ 1,1

If a curve y = f(x), passing through the point
(1,2), is the solution of the differential equation,

pair (a, b) isequal to :

2x2dy= (2xy + y?)dx, then f (%) is equal

to:

() 1-log, 2 @) 1+log, 2

3) 1+log, 2

(4) 1+ log.2
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10.

11.

12.

ALLEN .

The solution curve of the differential equation,

- n Ay o .
(T +e™ (1 +y?) dx—y , which passes
through the point (0, 1), is :

1
<1>y2—1+yloge(+ﬂ

1
(2)y2+1= [loge[ < s
() y?>=1+y log, (

R

If x3dy + xy dx = x2 dy + 2y dx; y(2) =e and
x > 1, then y(4) is equal to :

(1) %NE 2) %JE
3 3+e @

Let y = y(x) be the solution of the differential
equation, xy' —y = x2(X cos X + sin x), x > 0.

If y(n) = &, then y[gj +y[§} is equal to :

Y
@ 1+3

2 2

T T T T
1+—+— 4)2+=

3) +2+4 4) +2+4

Y
(1) 2+

13.

14.

15.

The solution of the differential equation

dy y +3x

—2 = +3=0 is:-
dx log, (y+3x)

(where C is a constant of integration.)

(1) x-2 log (y+3x)=C
(2) x-log (y+3x)=C

3) X—% (log(y+3x))2=C

1
@) y+ 3X—5 (log.x)? =C

If y = y(x) is the solution of the differential

+e' dy
2+y dx

equation +e" =0 satisfying

y(0) = 1, then a value of y(log, 13) is :

(1) 1
(3)2

2) -1
®0

Let y = y(x) be the solution of the differential

. d . .
equation cosxd—y + 2y sin X = sin 2x,
X

X e (0, g) If y(r/3) = 0, then y(r/4) is equal

to:

1
(D V2-2 @75 -
32-2 @2+
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. ALLEN

Differential Equation

16.

17.

Which of the following points lies on the
tangent to the curve x%eY + 2,/y +1 =3 at the
point (1, 0)?

(12,2 (2) (=2, 6)
(3) (2,4 4 (2,6)

The general solution of the differential equation

d
\/1+x2+y2+x2y2 +xy—y=0 is:
dx

(where C is a constant of integration)

/ 2
(1) JI+y? +41+x° =%loge RIS SN

1+x* -1

[ 2
(2) J1+y> =A1+x? =%loge yirx +1 +C

1+x* -1

1+x* -1

1
J1+y° +V1+x* ==log, | ———— |+C
3) 2 Ji+x2 +1

1 1+x* -1
J1+y? =+1+x* ==log, | ————|+C
) 2 V1+x% +1

2
18. Ify= (;X —1jC086CX is the solution of the

) . . dy 2
differential equation, & +p(x)y ==cosecx,
X o

T
O<x< 5 then the function p(x) is equal to
(1) cotx (2) tanx
(3) cosecx (4) secx
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Sol.

Sol.

Sol.

ALLEN .

SOLUTION
NTA Ans. (3)

dy
2_x)—2 =
(y X)dx 1

I.F. = e'[dy :ey

Solution is given by
Xey= Iyzeydy+C

=>xe¥=(y2-2y +2)y+C
x=0,y=1, givesC=-e
Ify=0,thenx=2-¢

NTA Ans. (4)

d
eyd—y—ey =e" Letey=t
X

te*=x+c=>e"*=x+¢
y0O)=0=c=1

e X=x+1=y(l)=1+log2
NTA Ans. (1)

2x = dby' = y'=or
XEWY =T

2
2x X
Required D.E. is X’ =7y + (;J

x(y)? = 2yy' + x
(1) Option

Sol.

Sol.

NTA Ans. (2)

ALLEN Ans. (BONUS)

Note: As per the given informaton, x cannot
be negative. So, it is invalid to ask y(x) for
x < 0. Hence, it should be bonus but, NTA
retained its answer as option (2).

dy _ oY &y, &
dX ,—I_XZ SO, \/1_y2 \/I_XZ

Integrating, sin-'x + sin-ly = ¢

moT
so, -+ =¢C
6 3

: , n
Hence, sin~!x + sin-ly = 2

. 3n

|
Put X = T Ity (Not possible)

NTA Ans. (4)

dy_ Xy
dx x*+y’

Lety =vx

dy dv
—— =V+X.—
dx dx

N dv XVX \%
Vv X—= =
dx  x*+vix?  1+v?

dv \% v-v-v° v
X—= 2— = ) = - 3
dx 1+v 1+v 1+v
1+v dx
a2
\% X
= J.V_3.dV+J.ldV=— %
\% X

-2
= V—2+ /nv=—/nx+A

1 y)
——+/n| = |=—(nX+A
= 2v? (x

2
= ——X—2+/5ny—/2nx=—/5nx+k
2y

1 1
0= A=——
= 7 2
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. ALLEN Differential Equation
| 52 <. y(3)=3.00
= ———+/ny+—=0 aty=e
2y 8.  Official Ans. by NTA (4)
2 2
= —122+1+l=0 %2—37‘2:332 2+sinx dy
- Sol. y+1 dX:—cosx,y>0
S X=4/3e
6. NTA Ans. (3) dy ~cosx
! = -1 = d
Sol. f'(x) = tan~!(secx + tanx) v+l = 2esinx X
1+si 1+ tan3 . . .
Fx) = tan_l( + smx) ~tan”! 2 By integrating both sides :
COSX 1 X
—tan — \
Inly+1l=—¢nl2+sinx |+/nK
=tan"' (tan [E+ED
4 2 :>y+1:2+Sinx y+1>0)
X T
——<X<=—=>0<—+—<— K
22 = y(x) = -1
2+sinx
= =2+ _
4 2 Giveny(0)=1 = K=4
2
f(X)=£.x+x—+c 4
4 4 So, y(x) = T rsinx 1
2 f0)=0 =c=0 Tsmx
T X a=y(n)=1
=—X+—
= fx) PR
dy —COSX
n+1 _ — _ +1 —
f(1)=T b= dxl_n = 2+sinx(y(X) )l_n_ 1
7. NTA Ans. (3.00)
Sol. (x + 1)dy — ydx = ((x + 1)2 - 3)dx So, (a,b) =(1, 1)
(x+Ddy —ydx 1 3 dx 9. Official Ans. by NTA (2)
= x+1)] (x+1)
Sol. 2x2dy = (2xy + y?) dx
3
frt b
= 2 d 2 :
(x+1) (x+1) d—z = xzy_;y {Homogeneous D.E.}
integrating both sides
Y —x+ 3 + lety =
x+l  (x+1) etj"“ |
t
Giveny(2)=0 = c=-3 -9 e x &
X dx

. y=(x+l)(x+
c x

3 _3j
+1)
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ALLEN .

dt 2xt+xt
= thx—="—

dx 2x?
= t+X t—t+t2
X 2
- Xdt t?
dx 2
dt
=2 5=]

= 2(—1)=€n(x)+c {Put t=
t X

= ——=/nx+
y

-2x
= —=€n(x)—1 = y:l

y

2x
1-log, x

1 1
so, |f| = |=——
(2} 1+log, 2

10. Official Ans. by NTA (1)

= f(x)=

dy 2
—X 2 —_—=
Sol. (1 +e™) (1+y? ix y

l+e

= (1+y?) dy=( - deX

- {y—lJz/Zn(l+eX)+c
y

. It passes through (0, 1) = ¢ =—/n2

X
= y2=1+y lén(“—ze J

2X C Putx=1&y=2
then we get C=-1

11.

Sol.

12.

Sol.

Official Ans. by NTA (2)
x3dy + xy dx = x2 dy + 2y dx
= dy(x? — x2) = dx (2y — xy)

_j_ _jx 2(x— 1)

A B C
= —Kny ZI(;'F—Z‘F (X_I)de

X

Where A=1,B=+2, C=-1

= —Enyzfnx—g—ﬁn(x—l)+k
X

=>y?2)=e
—1=m2-1-0+A
“A=—/n2
2
= Iy =- /mx+—+/n(x—1)+/n2
X

Now put x = 4 in equation

= fny=—£n4+%+£n3+£n2
3 1
/my=/n| = |[+—/ne
= (2) 2

3
INEEN

2
Official Ans. by NTA (1)

xd—y—y =x*(xcosx +sinx), x>0
X

ﬂ—zzx(xcosxﬁtsinx) = ﬂ+py=Q
dx x dx

so, L.F. = eJ o1 (x> 0)
Ixl x

Thus, pA J.l(x(x COSX +8in x))dx
X ‘X

= szsinx+C
X

ym=n = C=1

2: Y Y
50, y = xsinx + x = (y)_, =7t

Also, ? =x?cosX +2xsinx + 1
X
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Differential Equation

ALLEN
4
2 15. Official Ans. by NTA (1)
dvy 2 . .
—5 =X sinx +4xcosXx +2sin x
dx dy
Sol. cos x — + 2y sin X = sin 2x
2 . dx
—}2, =——+2
dx g 4 d_y 2sinx o
dx COSX y=osmx
d’y I
Thus, y n +_2 . =—+2 JZfiH_xdx
o) ey L= o5
13. Official Ans. by NTA (3) = e2/nsecx = gec? X
Sol. fn(y + 3x) =z (let y - sec? x = I2sinx-sec2 xdx
1 .[d_y+3)=%
y +3x \dx dx y secZx =2 Itanx sec x dx
- ysec2x=2sec X +c¢C
dy y +3x
R PR A :
dx  fn(y+3x) (given) Atx=Z,y=0
3 b
41
dc 7 =0=2sec 7 +C=C=—4
2
=>zdz=dx = Z7=X+C
ysec’x =2secx —4
1
= —/n’(y+3x) = x+C
2 Put x = z
1 ST
=>x-= (In(y+3x)2=C
2 y-2=2/2 -4
14. Official Ans. by NTA (2)
) y=42-2
(5+e€%) dy
Sol. &0y & =% 16. Official Ans. by NTA (2)
4 —
Idy _J‘_ex . Sol. x%Y + 2. y+1 =3
2+y " Je¥ 45 d.w.r. to x
In (y+2)=-In(e*+5) +k oy
y+2)(+5)=C x4eyy'+ey4x3+2—yl=0
y(0) =1 Y+
= C=18 at P(1, 0)
y+2= X18 yp+4+yp=0
e +5 oy =D
at x = Inl3 P
8 Tangent at P(1, 0) is
y+2:m—l y-0==2x-1)
2x +y=2
y=-1

(-2, 6) lies on it




m Differential Equation

17.

Sol.

Official Ans. by NTA (1)

\/1+x2+y2+x2y2+xyg=0
dx
dy

1+x) (1+y =

= ( +x) ( +y )+xydX 0
:>\/1+x2«/1+y2=—xy?
X

ydy :_I\/1+x2
X

1+y2

= | N dx (1)
Now put 1 +x2=u?and 1 + y2=v2
2xdx = 2udu and 2ydy = 2vdv

= xdx = udu and ydy = vdv
substitude these values in equation (1)

Vd_v__.[uz.du

\% u? -1

= Idv = —J‘%du

:>V=—J‘[1+ 21 1jdu
u —_—

1 u
:>V=—u—510ge +c

u+l

Vi+x? +1

= Jl4y? =1+ +%loge

V1i+x* +1

1
= J1+y* +V1+x* =—log,
2 T W1+x2 -1

—+cC
J1+x2-1

+C

18.

Sol.

ALLEN .

Official Ans. by NTA (1)

%
y =| — —1 |cosecx
T

(1)

ﬂ = gcosecx - (Q—X - ljcosecx cotx
dx = e

g _ 2cosecx B

cotx
dx T Y
using equation (1)
d 2
—y+ycotx= cosecx
dx T

2cosecx ( n)
=" xe|0,=
T 2

Compare : p(x) = cot x

dy
— +p(x).
3 TPy
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