. ALLEN Differential Equation
DIFFERENTIAL EQUATION Ifz % = Xz)fyz y() =18, @Ay(x) = e BT

T I X T Teh AH §

T STaehel THIHT0 (yz—X)d—y=1,W%Fny

dx €

(1) 2e @ 5

= y(x), y(0) = 1 T T FHIA1 Y | 7TE Tk x- 18T 1 2

o foag W e 3T Y91 8

3 B (3) 2\e ) e
()2 +e 2) 2 2
(3)2 ¢ (4) —¢
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d
Tfe STaehe iR, € (d—i—lj = ex, STk y(0)

=0,aﬂ%ﬁy=y(x)%,ﬁy(l)w%:

(1) 2 + log, 2 (2) 2e

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

i x2 = 4b(y + b), b € R, & HA T AaHd
WW% :

(1) x(y)* = x + 2yy'

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

(3) Xy" =yl
@) x(y)* = x = 2yy'
ATy = y(x), FGRA  GHIHI

<l FTH A TR

TORSPCLEN

\/I—XZ%+\/1—}/2 =0,|x

"2

2
5 il
(1) ey (2) NG
5 L
(3) > “) 2

n n
IS £'(x) = tan-!(secx + tanx), 3 <x< 5 g

F0)=0%, @ f1) HAA T :

1Tc—l 27c+2
()—4 () 4
3TE+1 41
()—4 ()4

IfT x >0 faU y = y(x), 3Tha THHIT (x
+ Ddy = ((x + 1) + y — 3)dx, y(2) = 0 &1 &
€, W y(3) F AT T —|

ATy = y(x), ST9&d  FHIHIO
2+sinx d
J}:Trllx'd—z=—cosx,y>0,y(0)=1’ww%l
aﬁy(n)za%ﬁ%x:nﬂ'{%zb%?ﬁ%ﬁﬁﬂm
(a, b) T |

3
(1)@ 1) ) (25)
(3) (1, -1) 4) 1, 1)

Il Tk 7, y = f(x) g (1,2) T ST S e
3Tahel FHIHT 2x2dy= (2xy + y2)dx FH1 & §, A

f(l TR T -
2

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

-1
3) 1+log, 2

@) 1+ log,2




Differential Equation

10.

11.

12.

ALLE
N 2
R FHIH (1 + ) (1 + y?) ﬂ;ﬁww 13. sEwawiEe &YX 5 e
dx dx log, (y+3x)
as, S fag (0, 1) | TR &I &, & T
e (S&f C T HHIHT TR T)
(1)y2=1+yloge( J
2 (1) x-2 log,(y+3x)=C
1+¢e*
Q) y2+1= y[loge[ 3 j+2j (2) x-log.(y+3x)=C
] (3) x5 (g, (y+3x))* = C
1+e™ 2
(3)y>=1+ylog, ( > J
_ @y + 3X—l (logex)? = C
1+e™ 2
@ y2+1= y[loge[ 3 j+2j
5 5+e* dy
Ffg x3dy + xy dx = x2dy + 2y dx; y(2) = e a1 14. =i 2ty g € =0, ey
x> 1,?ﬁy(4)70|'{'|3|'{%: = y(x) %,Wm }’(0)=1‘5€»\,Fﬁy(loge 13) =1
3 3 TH AT
(1) S+e @) Se
(H 1 ) -1
3)2 4) 0
3) ~+e (4) Je & @
2 2
d
T 3TThel FHIRIU Xy' — y = X2(X COs X + sin X), 1S. Ay = yx), WWCOSX% + 2y sin
x>0FTTAy = y(x) 2 | A y(n) = n &, @t
X = sin 2X, X € (O,E) ®T 8A ¢ AT
B3) :
y(n/3) = 0 & @ y(n/4) TR ¥ :
(1 2+ @ 1+ 1
1) J2-2 2 75 -1
3) 1+E+n—2 4) 2+E+n—2 2
2 4 2 4 32-2 @2+
16. T A Awmafagamxdey +2.fy +1 =3 & fag

(1, 0) X Tt 7 Tl Iwnm wx feed

T2
(1) @2, 2) (2) (-2, 6)

3) (2.4 4 2, 6)
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2
17. 3Tohcl GHIHIT 1/1+x2+y2+x2y2+xyj—y:0 EA|
X
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ALLEN

Differential Equation

S T ©
(STef C Uk FHehele 3T=R B)

(1) «H+y2 +\/1+X2 Z%IOge(
2) J1+y> =A1+x* = 1loge

2

3) JI+y? +41+x =%10ge

(4) \ll+y2 —\/1+X2 Z%IOge

Vi+x* +1

1+x* -1

VI+x*+1

1+x* -1

1+x* =1

VI+x* +1

1+x* -1

VI+x2 +1

}c

+C
+C

+C

18.

TS SATheT FHIHTUT j—y+p(x)y =2 cosec X, 0
X m

T 2
<x<—, HE y=(;x—1jcosec X g, Her

2
p(x) SIS 7
(1) cot x (2) tan x
(3) cosec x (4) sec x




Differential Equation

Sol.

Sol.

Sol.

ALLEN .

SOLUTION
NTA Ans. (3)

dy

2 _ _ _

=% =1
dx+x_ )

= dy y

I.F. = e'[dy :ey

Solution is given by
X ey = Iyzeydy+C

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

NTA Ans. (4)
eyﬂ—ey=ex,Let ey =t
dx
dy dt
— ¢ dx  dx
dt .
——t=e
dx
LE = J=% _ o

te*=x+c=>e"*=x+¢
y0O)=0=c=1

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

2x = dby' = y'=2>
X=EY =Y

) L. 2x x )
Required D.E. is X" =— ¥+ (—,J
y y
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).

dX ,—1 _ X2 SO, \/1 _y2 \/1 _ X2

Integrating, sin-'x + sin-ly = ¢

moT
so, -+ =¢C
6 3

Hence, sin~!x + sin-ly =

| a

q 3n

1. .
Put X = —ﬁ,sm y y (Not possible)
NTA Ans. (4)

dy _.xy
dx x*+y’
Lety =vx
Y
dx dx

dv XVX \%
V+X— =

dx  x*+vix?  1+v?

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

)
= 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 5
* q
1 x2 8.  Official Ans. by NTA (4)
= —57+/2ny+—=0 aty =e
Sol 2 +sinx dy 0
2 2 ol. 1. = —COSX,y>
= —lxz+l+l=0 X—2=—:>x2=3e2 y+1 dx
e 2e
.'.x=x/§e dy __—CosX dx
6. NTA Ans. 3) y+1 = 2+sinx
Sol. f'(x) = tan!(secx + tanx)
By integrating both sides :
1+sinx 1+tan% :
f(x) = tan‘l( ): an”! Inly+1l=—¢nl2+sinx |+/nK
COSX | —tan ™
oo :>y+1:2+Sinx y+1>0)
=tan"' (tan [— + —D
4 2
=y = s 1
X) = — —
I ex< I o2 4 2 +sinXx
2 2
Giveny(0) =1 = K=4
fe=2+2
= 4 2 A
2 So, y(x) = — -1
f(x)z%.x+x7+c 2 +sinx
wf0)=0 =¢c=0 a=y(m =1
2
T X
= fX)=—x+— dy —COSX
4 4 _ = _ 1 _
b= dxl_n - 2+sinx(y(x)+ )l_n_ 1
Lm0
So,(a,b)=(1,1)
7. NTA Ans. (3.00)
Sol. (x + 1)dy — ydx = ((x + 1) — 3)dx 9. Official Ans. by NTA (2)
Sol. 2x2dy = (2xy + y?) dx
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(x+l)dy—ydx:(l 3 jdx

= (x+1) T (x+1)
y 3
d =|1- dx
= (<x+1>J ( (x+1)2J
integrating both sides
Y _x+ 3 +
x+1 (x+1

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

3
y_(x+l)(x+(x+l)—3j

- y(3)=3.00

dy 2xy +y2

dx  2x {Homogeneous D.E.}




m Differential Equation

ALLEN .

= t+xdt —t+t2
dx 2

et

X—=
dx 2

SENE

= 2(—1)=€n(x)+c {Put t=
t X

= —%zl@nxﬁLC {

-2x
= Tzﬁn(x)—l = y=

2x
1-log, x

1 1
so, |f] = |=———
2) 1+log, 2

10. Official Ans. by NTA (1)

= f(x)=

dy 5
—X 2 —_—=
Sol. (1 +e )(1+y)dX y

= (1 +y?)dy= ( < de

1+¢*

— {y—lJz/Zn(l+eX)+c
y

.. It passes through (0, 1) = ¢ =—-/n2

X
= y2=1+y lén(“—ze J

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)

1 -2
= —j;dy = j x2x(x D dx

A B C
= —Kny ZI(;'FX—Z‘F (X_I)de

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

= —Enyzfnx—g—ﬁn(x—l)+k
X

=>y?2)=e
=-1=m2-1-0+A
SLoA=— /(m?2
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

1
so, L.F. = eJ o1 (x> 0)
Ixl x

Thus, pA J.l(x(x COSX +8in x))dx
X ‘X

= szsinx+C
X

cyn)=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 sinx x
52 e
13. Official Ans. by NTA (3) = e2/nsecx = gec? X
Sol. fn(y + 3x) =z (let y - sec? x = I2sinx-sec2 xdx
! .[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=2-2
G+e) dy -
Sol. 0y & =" 16. Official Ans. by NTA (2)
. xtey =
: J.dy _J__ex . Sol. x*e¥ +2,[y+1 =3
: 2+y " Je¥ 45 d.w.r. to x
In (y +2)=-In(e* +5) +k 5!
é (y+2)(er+35)=C x4eyy'+ey4x3+—y=0
% - y(0) = 1 2,y +1
: = C=18 at P(1, 0)
: y+2= X18 yp+4+yp=0
g e +5 oy =D
at x = Inl3 yp
3 8 Tangent at P(1, 0) is
g
g y+2—13+5 1 y-0==2x-1)
Z 2x +y=2
e

(-2, 6) lies on it




m Differential Equation

17.

Sol.

Official Ans. by NTA (1)

d
\/1+x2+y2+x2y2 +xy—y=0
dx

= (1+x)2(1+y2)+xy?=0
X

:>\/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 +cC

u+l

Vi+x? +1

= Jl4y? =1+ +%loge

/ 2
= J1+y" +41+x° =%loge Lrx +l

——|+
J1+x2 -1

—{+¢C
Vi+x2 -1

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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