Long Answer Questions-I (PYQ)

[4 Marks]

Q.1. Find the particular solution of the differential equation log (Z—i’) = 3x + 4y,
giventhat y = 0 when x = 0.

Ans.

s s > R A d
Given differential equation is log é =3z + 4y

— dy - e3:c-4y

= e¥dy =" dx

Integrating both sides, we get

[etdy = [e* dx

4y 3z
= e TR, T

—~ T+ + G
= 3% =4e*4+12C,
= 4%+ 3e¥=- 12¢



It is general solution.

Now for particular solution we put x = 0 and y = 0 in (i)
4+3=C = C=7.

Putting C = 7 in (1), we get
4’ + 3¢V =7

It is required particular solution.

Q.2. Solve the following differential equation:
202 —2xy +3? =0
Ans.

Given 2z2 % —2xy +y2=0

> 225 = 2xy — y2
dy _ 2xy—y?
7 & =2 (9)

It is homogeneous differential equation.

Let y=vx



dy dv
= - e m—
dx v+xdx

Equation (i) becomes

dv _ 2z.vx—Pz?
v+:z:E =
2
dv 2172(1;—‘—)
= 8L —
v+:1:dJt 53
dv 2
=5 ok ==
xdx v T v
dv 2
= e e
TR T
= d&x _ _ 2dv
T 2

Integrating both sides, we get
dx dv
= JF==20F
o v 241
= loglz| + C=-2"

= loglz|+C=2.2

v

sl B o
Putting v = —, we get

log |z| + C=%

Q.3. Find the particular solution of the following differential equation:
dy i
G} =1+ z2 + y? + 22y, given that y = 1 when x=0

Ans.



X dy
Given - =1+ z? + y? + 2y?

dy 2 2 2
= o= (4w )t y{l+a)

dy _ 2 2
= Z=(1+2")(1+%%)
= (1+42?)dx=

(l+y“’)

Integrating both sides, we get
2 dy
2
=  [dx+ [2*dx= f(1+y2)
= a:+3;-+C=tan‘1y
Putting y = 1 and x = 0, we get
tan~ (l) =0+0+C
= (C=tan! (1)=3
Therefore, required particular solution is
t -1 . 1:3 ™
an y=z+ 4 +3
Q.4. Find the particular solution of the differential equation:

z(xz2— 1)% =1; y=0; when x=2

ANsS.



Given differential equation is,
2 _1)9y _
z(z —1)= =1

= d dx

Y= z (z2—-1)

z (z—1)(z+1)

Integrating both sides, we get,

ot dx
I =S e

dx 4
= y=/ Z(z-1) (z+1) {1
1 _ A B C
Let e = T a1 T
1 o A(z—1) (z+1)+Bx (z+1)+Cx (z—1)
z(z—1)(z+1) z(z—1)(z+1)

= 1=A(x-1)(x+1)+Bx(x+ 1)+ Cx(x- 1)
Putting x=1,weget 1=0+B1.2+0 = B=%
Putting x = -1, weget 1 =0+0+ C.(-1).(-2) = C=%

Putting x =0, weget 1=A(-1).1 = A=-1

) 1 -1 1 1
Hence, m =g + 2(z—1) + 2(z+1)



1 1
From (i) y= f(‘? 2(: 1) * 2(z+1)) ox

= g—=J0dy

1 dx
+ 3
= gy=-—logz+ -;-log|:z:— I+ é-log[a:+ 1| 4+ log C1
= 2y=2log% +log|z? — 1| + 2log C

= =log |=Z

..(ii)

Whenx=2,y=0

= 0=log |4T—1| + log C2

= log C2 = —log%

Putting log (712 = —log% in (i) we get
2y = log I ) — log T

= Y= - —%-log%

(1+x2))% 4y =€ %
Q.5. Solve the differential equation

ANs.



Given differential equation is

(1+22)F +y=ea's

Equation (i) is of the form

dy i o tan"lz
- + Py = Q, where P = —I2,Q

1422

1
IF =efpdx =ef thdx =etan‘:t

Therefore, general solution of required differential equation is

-1 t.a.nz
z = f[etar’ * A dx+C

> gemt_ (£ gyt 0 (i)

1422

dx =dz

Lettan™! x = z

1+:z:2



(ii) becomes
1y O [e*dz+C

= y.etan—’=%+C

-1
e2t.am z

= y.e =——+C

tanlz

= 4+ C.etar's

= y:e

It is required solution.

[Putting z = tan™! x|

tan! z J

iDividing both sides by e

Q.6. Find the particular solution of the differential equation

e®/1-y2dx + fdy =0

ANs.

We have, e /1 — y2dx + %dy =0

> /I yldx=—Ldy

= xedx=— y_y_dy

= [rerdx=—[—redy

given that y=1 when x = 0.

= xet — fezdx =t dt where t =1 - )V,Z (Uglng [LATE on LHS)

5J 7



= xe* —¢e* -;-(;l—//;)+0
= xe* —ef=4t+C
=  xe® —e® = ,/1 — y2 + C, is the required solution.

Puttingy = 1 and x = 0, we get

0 —e?=+1-12+C

Therefore, required particular solution is xe* — e* = /1 — y2 — 1.

Q.7. Solve: mEXX =y~ ztan (%)

AnNsS.

> oF o y
We have, T =Y—2 tan (;)

) (i)

N| @

=%—tan(

U
S

Clearly, the given differential equation is homogeneous.

dv

3 o dy
Putting y = vx anda =v+ T

in (1), we get

aw -
U+$§ =v — tanv



dv _
v-I-:vE = — tanv

dv
= — -
T = tanv

= cotvdv = -:-gf w0 By separating the variables|
Integrating both sides, we get
[ cotvdv=—[&
= log|sinv| = —log|z| + logC
= log|sinv| =logC
= |zsin?| = [C]

Hence, zsin £ = C' is the required solution.

Q.8. Solve the differential equation:
(tan'l y-x)dy = (1 + y?) dx
OR

Find the particular solution of the differential equation (tanly - x)dy =
(1 + y?)dx, given that x =1 wheny =0.

Ans.



The given differential equation can be written as

dx T - ta.nly -
d_y 4 1+y2 - 1+y2 (1)

Now, (i) is a linear differential equation of the form — + Px—0)

1
1 y

W X —— == =
here, P o and Q= T

1
—dy 1
Therefore, IF = ef Ly? ~ = efal 'y

Thus, the solution of the given differential equation is

oo ()

Let I— [ (S22)etan'vdy
Substituting tan™! y = ¢ so that ( )dy dt, we get
I=[tddt=te — fl.ddt =1t —¢ =€ (t—1)
or I=e®"¥(tanly—1)
Substituting the value of I in equation (if), we get
z.eP'Yy —tan'y (tanly 1)+ C
or x—=(tanly— 1)+ 2¢tan’y

Which is the general solution of the given differential equation.

OR



For general solution same as above.

_tan—l Y

General solutionis z = (tan! y— 1)+ Ce
For particular solution putting x = 1, y = 0, we get

1=(tan10—- 1)+ C.eta'
1=—1+C = 8= 2

Therefore required particular solution is
= (tan! y— 1)+ etany

Q.9. Solve the following differential equation:

[62"1 ]——1 & £0

vz VZ
Ans.
e g Ydx ..

Given ( \/E ﬁ)-a? -—-1, :B;éO
s W ¥

dx NG T
= EX _I_..y_ezﬁ

& VE VE




Therefore general solution is

y.e?V? = [QxFdx+C

Q.10. Solve the differential equation

(z% — 1)% + 2xy = 122_ where z € (-

1’

Ans.

The given differential equation is ( 22 -1 )% + 2xy =

dy 2 2 i
= d—x'+ foly: (1)

This is a linear differential equation of the form

dy+Py Q,whereP— andQ-—(ﬁl)

2

z2—1

— edex : ef2:t/(12»-l)d.x . elog (F-1) _ (1132 _ 1)

Multiplying both sides of (i) by IF = (z* — 1), we get (z* —

oo, —1)J (1, o0)

1) +2

2

=



Integrating both sides, we get
y(z* —1)= [F=dx+C [Using :y (IF )= [Q.(IF )dx + C]
= y(z2—-1)= %—log'%‘ +C

= y(z —1)=log|x_1| +C

z+1
This is the required solution.

Q.11. Find the particular solution of the differential equation Z—i =1+x+y+xy
given thaty =0 when x = 1.

Ans.

Given differential equation is % =l4+z+y+xy

dy_
= Z=(l+z)+y(l+z)

= F=(1+2)(1+y)

dy
1+y

= (1+=z)dx

Integrating both sides, we get log|1 +y| = [(1+ z)dx
Integrating both sides, we getlog|1 +y| = [(1+z)dx
> logll+yl =2+ 1—22 + C, it is general solution.
Putting x = 1, y = 0, we get

log1=1+%+C

% g=34£0
3
Hence, particular solution is log|1 + y| =z + 1_2’ = %

Q.12. Solve the following differential equation:



:rloga:% +y= 2logz
Ans.

We have the differential equation

dy o
a:loga:a+y—210ga:

U
&l &

+ .y=§

z log =

It is linear differential equation of the form

dy _ . _ 2
5= T Py=Q, where P = e and Q = =

1

Now, IF = e/Pdx — ef Tigz % — Jog|loga| _ log x

Hence, solution of given differential equation is y x IF = [Q x IF dx

12
= ylogz=[2. logzdx=2[1.logz dx=2mzi +C

= ylog x = (log _\')2 + C

dy 2
_ _ _ a:log:va—l—y:;loga:.
Q.13. Solve the differential equation

AnNsS.

: s " . aex dy )
Given differential equation is z log x = ty= —log z

z.logz z2

y % ( ! )y = 4 (Divide each term by x log x)

Ilisinlhefox'm%—i-Py:Q where P=—_0=2

z.logz’

I i S |




Putlog z=2 = % —dz—ef 7% — Jog 2 =z=logzx
" General solution is
y.logz = floga:.%dx +C

= ylogx=2fl°f2zdx+0

Let logxz=2 = %dx=dz,
Also logx=2 = x=¢
ylogz=2[Zdz+C

= ylogz =2[ze *dz+C

= yloga:=2[z.e:;—f%dz]+0
> ylogz= 2[-ze *+ [e *dz]+C

Z

= ylogx=-2ze“-2¢e“+C

= }r 10g X = "210g X ("_ l()g X 2e—li)g X 4 C

Il

m
P
3
sl =
l

]

T

= ylogx=—210ga:.%—3+0 [ e logz

= ylog m=—%(1+loga:)+C
Q.14. Solve the following differential equation:
cosec z log y % + 2242 =0

Ans.



We have, cosec x log y % + 2292 =0

d
= cosec x.log y% = —z2y?
- lgydy = 2dx
y2 cosec x

= [yl logydy=— [z’sinzdx

2:1

2,1
= logy. 25y —f%.z—ﬂdy:—[:c2(—cosa:)—f2a:(—cosa:)dx]

= —%logy+fy‘2dy=x2cos:c—2fa:cos:rdx

241

= —%logy+3_’2—+l=:v2cosx—2[a:s'ma:—fsin:cdx]
- —%logy—%=x2005m—2xsin+2(—cos:c)+0
= —%(logy+1)=a:2cosa:—2:zsina:—2cosa:+0

Q.15. Solve the following differential equation:
d :
ay +y= cosz— sln z

AnNsS.

Given differential equation,
d : 2 z : 4 : ; d
Ey + y=cos ¢ — sin z is a linear differential equation of the type ay + Py = Q, where

P=1,Q=¢08 X—sin x



Here, IF =¢/l & =2
Its solution is given by
= ye* = [e"(cosz — sinz)dx
= ye* = [e" coszdx— [e®sinzdx (Integrating by parts)
= ye* =¢“cosz— [-sinxe®dx— [e” sinz dx
ye*=¢e*cosx+ C

= y=cos x+ Ce™*

dy . g
zosin (3)+x—ysn (3)=0
Q.16. Show that the differential equation

is homogeneous. Find the particular solution of this differential equation, given
T

that x =1 when y=3

Ans.

. ? . e aoiz Y e Y wo B
Given differential equation is T—sin - +z —ysing =0

Dividing both sides by  sin 2, we get

d
—y+cosecy —%=0

dx T
dy Yy Yy
= = =g —C0BRC (1)

Ls
T

Let F(z,y)= = — cosec

F(Az, \y) = % — cosec% =X [ —cosec 2| =XF(z,y)



Hence, differential equation (1) is homogeneous.

Let y=vx
T
dy dv
= — —
dx v+x'dx

Now, equation (i) becomes

v+

VX VX
— cosecC —_—

&%

v+x.% = v — cosec v

= Y
T.— cosec v
= —sinvdv=%
= —fsinvdv=fi:-

= cosv =loglz|+ C

= cos= =loglz|+ C

Putting y =5, = lin (i), we get
“  cosz =logl+C

= 0=04+4C = C=0
Hence, particular solution is

cosz =loglz|+ 0  i.e,

(i)

COSs

= log |z|



Q.17. Solve the following differential equation:
d
coszxay 4+ y = tan z

AnNs.

Given differential equation is,

d
cos> xaxz +y=tanz

2

d
= % + ysec? z = tanz.sec® =

Given differential equation is a linear differential equation of the type ay + Py = @ where

2 2
P=sec” x, Q=tan x.sec” x.

IF — of Pdx _ pfsecz dx _ jans
* Solution is given by
ey — [tanz.sec’ z.e™7 dx
Let I = [tanz.sec’z.e™"" dx
Put tan x = f, sec” x dx = dt, we get
I=[tedt
v =te— [ ddt=ted - +C [Integrating by parts]
=tan x " - ¥+ C
Hence, " * y = " *(tan x - 1) + C

= y=tanx- 1+ Ce"™"



Q.18. Find the particular solution of the differential equation satisfying the given

dy
= =Y tan z,
condition given thaty =1 when x = 0.
Ans.
r d d
We have % =ytanz = 'g}: =tanz dx
By integrating both sides, we get
d
JZ = [tanz dx
y
log y = log [sec x|+ C (1)

By putting x = 0 and y = 1 (as given) in (1), we get
logl=1log (secO)+C = C=0
(i) = log y = log |sec x|
=  Hence, the particular solution is y = sec x

Q.19. Solve the differential equation:

VIt + 2 +a22 +xy & =0

Ans.

f . . . . d
Given \/T+ 22 +y? + 2242 +xy 5 =0

By simplifying the equation, we get

> xya=—y/1+)+ (1+y)=—/(1+2)/(1+y)



e o T
V(1+32) ®

Integrating both sides, we get

e

Let 1+ y* =t = 2ydy-=dt (For LHS)

and 1+x*=m> = 2xdx=2mdm = xdx=mdm (For RHS)
i 1 1
- 12 f m’ d.m 0

312

= i+ m+11dm 0
= \/'+f(1+ )dm 0

= \/—-i-m+-5-log|m+1 =0

Now, substituting these value of ¢ and m, we get

1+y2+ 1+ 22+ jlog| Y ——

Q.20. Show that the following differential equation is homogeneous and then
solve it.

ydx + zlog (2) dy — 2zdy =0

AnNs.



We have ydx + xlog (%) dy — 2xdy =0
Simplifying the above equation, we get

[zlog (2) — 2z|dy = —ydx

dy y y
= e ———— cea
dx 2z—z log(;) (1)
Let F(z,y)= —L
5 ( y) 21:—:1!10g(;)
Flpz, py)= — —=—2 = ;'F(z,y)

2uz+pz log(%) 2z — :clog(;)
* Function F (x, y) is homogenous and hence the equation is homogeneous.

dy dv
- V) = —— —
Let y=wx =

Substituting in equation (1), we get

dv VX
43 xd_x' © 2z—zlogw
dv v
= i -
xdx 2—-log v
5 a:g . vlogv—v
dx 2—logv

25 2—logv b dx
viogv—v T



Integrating both sides, we get

2-1
f vlog(:)g—vv dv = f %

1+(1-logv) dx
f v(logv—1) dv:f?

5 Pl o i
Letlogv—1=m = %dv=d.m

= [Adm-[lav= [

= log|m|- log |v|= log |x| + log |(]

= log|Z|=1log|Cx|] = Z=0Cx
= (logv-1)=vCx

= [lg(3) -1]=Cy

which is the required solution.

Q.21. Solve the differential equation:
d e i
(z2 + 1)L + 2xy = /22 + 4

Ans.



We have (2 + 1) + 2xy = /2% + 4

Simplifying the above equation, we get

dy + 21 = V12+4
= TEZaYT =)

This is a linear differential equation of the form & + Py=0Q

2

Y 2

T

—_— z —_—
=1 9= =

where,

-

I = Pix =ef%dx — %8 (@) — (22 1 1)

Its solution is given by
V&
(22 +1)y= [(2? +1) +1)dx [ 22 +4dx
= (D +1)y=3/x>+4+ sloglz+ /22 +4|+ C

Q.22. Find the particular solution of the following differential equation satisfying
the given condition:

(3x2+y)&—‘; —z,z>0,whenx=1y=1
Ans.

We are given

(3:c2+y)(;—‘;=a:,:c>0

dy 324y
dy 324y . Y

dx 1
= —_—— Y =
& =y 3z



This is a linear differential equation of the form g—i + Py =@, where P = —%,Q =3z

IF = edeX ! e_flzdx — e—]OgZ = e]Ogt—-l = é
Its solution is given by
y _ 1l _

3z+C

- ¢
= y=23z2+Cx

Putting x =1, y = 1, we get

2
y=3x" = 2x

Q.23. (x2 + y¥)dy = xydx. If y(1) = 1 and y(x,) = e, then find the value of x,.

AnNsS.

Given differential equation is (:1:2 3= y2)dy =Xxy dx

It is also written as

=i (1)

gle

Now, to solve let y = vx.

Differentiating y = vx with respect to x, we get




dy

: d LY .
Putting y = vx and d—i =v+x— in (1), we get

dx

’U+$£= T.VX

dx :::2+(V'x)2

dv. _  vx2
L = v =
dv vx2
= — T e—
VIR = Zne)
= mg= v

& () Y

= :Bg_v—v—v:"

&~ T
dv . B

¥ TR )
(1+v2)dv dx

= = — =

Integrating both sides, we get

(1+:2 ) dv
f o =_f'g'z§

= f%+f L — loglz| +C

= - % + log |v| =—log|z| + C

e —2"‘—:2 +log|Z| =—log|z| + C

= —2”—; + log |y|-log |z| =log |z| + C

122
~ 5 +logly| =C



Given, x= 1,y =1

1
= —.2-=C' [ log1=0]
Now ( iij) becomes

z2 |
5 +logly| =5

2 1
= 108|y|='27‘ 5

. YR

Putting x = xp and y = e in (iif), we get

D=
logle| = 2=

= zi=3¢

= By a3
Q.24. Find the particular solution of the differential equation.
d A
i + y tanz = 322 + 23 tanz, #7, given that y = 0 when z =3

ANsS.



Given, g—i +ytanz = 3z% + z°tan =z

= % + tanz.y = 322 + 2% tanzx

Comparing the given differential equation with linear from
dy
= + Py =Q, we get
P =tanz,Q = 3z* + z’ tanz.

I[F — oftanz dx _ Jlog sec = _ o0 o

Therefore, general solution is given by
y.secz = [ (3z% + 2’ tanz).secz dx + C
= y.secx = [3z’secx dx + [z’ tanz. secx dx + C
= ysecz = [3z’secz dx + z*.secz — [3z%.sec z dx + C
= ysecx =z secz + C
=> y=2x°4Ccosz
Now z =5,y =10
0= (-&'-)3 + C.cos ()



Hence required particular solution is

y=a - %’;cosa:.

(z-y)L=2+2
|

Q.25. Show that the differential equation S

homogeneous and solve it.

AnNs.

Given, (z — y)g—i- =z + 2y

By simplifying the above equation, we get

dy z+2y ;o
s = Ty (1)
Let F(z,y)= ?_2:

then F(Az,\y)= '\;L_?: = '\,\((1;2:)) =)Ao F(z,y)

F(x, y) is homogeneous function and hence given differential equation is homogeneous.

dy dv
; = VX = o= e
Now, let y = vx L i i ]

Substituting these values in equation (i), we get

dv_::+2Vx
Ut T =

dv _ 14+2v e 1420 — v4e? e 1+v+2?
= T-v = 1-9v SRS T




By integrating both sides, we get

dx
f 1+v+v2 f .- (11)
LHS [———dv
Let 1 - v=A(2v+l) + B=2Av+ (A+ B)

Comparing coefficients of both sides, we get

2A=-1, A+ B=1

1 3
v2tu+l

_tLdv=f

=_1f 2v+1 dV+2f

2 J @2rol v2+v+1
_ 2v+1
2fv2++1d +2f S )+3
7

= —%log|'v2 +v+1|+ -g- Koo



Now, substituting it in equation (i), we get

—slog|v? + v+ 1| + v/3tan! (2”+1) =logz + C

73

2y

2y+=x

2 —+1
= —-;-log %+%+1{+\/§tan‘l (-’—\;—) =logz +C
= —-;-log|:1:2 +xy + % + é-loga:2 + /3tan! (-—-—

V3z

= 2y+z
= —%log|x2+xy+y2|+\/§tanl(:g:)=C

Q.26. Solve the following differential equation:
d
(:c3+x2+a:+1)&y =222+ 2

Ans.

We have (2 + 22 +z + 1)% =222+ =z

— dy 222 4z
ax P2 tz+l
2%+
= = —
dy (z2+1)(z+1)

Integrating both sides, we get

o 2224z ;
fdy T f m dx ---(1)
222+z A Bx+C __ 2
(z241)(z+1) =+l + 2241 A(:B + 1)(BX + C)(.’l! + 1)

)=loga:+C

By partial fraction|



= 2x’+x=x (A+B)+x(B+C) + (A+C)
Comparing coefficients of both the sides, we get

A+B=2, B+C=1 and A+ C=0

y= %loglaz-k 1|+ %log|a:2 e ]=— %tan‘la:ﬁ-C

Q.27. Solve the following differential equation:

(1 +y2)(l +log x) dx+xdy=0

Ans.

We have (1 + ) (1 +logx) dx+ xdy=0
xdy=-(1+ _,vz) (1 +log x) dx

dy 1+log z
= = —
e ——dx

Integrating both sides, we get

dy _ pltlogz
e R R
= tan'y=—[2dz [Let1+logx=z=>édx=dz]

= ta.n"ly=—3; +C
= ta.n"ly=—%(1+loga:)2+0

Q.28. Solve the following differential equation:



xdy- (y+ 2x2) dx=0
Ans.

We have xdy- (y+ 2.\'3) dx =10

The given differential equation can be written as

dy

2 dy 1
— A = — T — =
= Yy =72z or - —.y=2z

This is of the form % + Py = Q, where P = 2 (=0

T

IF=e’f%dx —elogz _ Jogz! _ 1
I

% Solution is y.= = [2z.1dx

B =

= Y.

=2z +C or y=2z>+Cx

Q.29. Solve the differential equation, xdx + (y - x3) dx = 0.
Ans.



We have xdy+ (y- x° )dx=0

= xdy = (y- 2°)dx

dy —y+z?

- S ()y=e

It is in the form of % + Py = Q, where P = % and Q = z?
IF =ef%dx = el%8% — g

Hence, solution is y.z = [z.z2dx+ C

xy=%+0 == y=§+g

Q.30. Find the particular solution of the following differential equation.

dy . 4\ o y
zo —y+ zsin(3) = 0, given that when x=2, y=T
Ans.
Given differential equation is x% —y+ zsin (%) =0
dy y 3 y s
= E_;+Sm(;)=0 (1)

It is homogeneous differential equation.

Let %=v = Y=7VX

dy dv
= — —
dx ’U+:de



Putting these values in (1), we get

=

dv

v+xa—v+smv=0
dv “ -
T +sinv=20

dv o
T = —sinv

dv.  —dx

sinv T
cosecvdv=—%

Integrating both sides, we get

=

=

=

[cosec vdv = — [ &
log | cosec v — cotv| = —logl|z| + C

log |cosec Y — cot %l +log|z| =C

E

Putting x = 2, y = p we get

=

=

=

log |cosec-§ - cot%' +log2=C
logl +log2=C [ log 1 = 0]

C=log?2

Hence, particular solution, is

=

=

¥y _
T

log |cosec cot %I + log |z| =log2

log |:c. (cosec J — cot %)| = log 2

T

x (cosec = — cot =) =2



Q.31. Find the particular solution of the differential equation:

(1 —yz)(l + log x) dx + 2xy dy = O given that y = 0 when x = 1.

Ans.
We have

(T~ _yz) (1 +log x) dx + 2xy dy = 0,
= 2xydy=-(1- yz)(_l + log x) dx
_, 2ydy _ (l+logz)dx

1_y2 T

Integrating both sides, we get

—ay f2ydy =‘—f (l+l;)gz)dx

1—32

- _logll_y2|=_J..(l+logsr)dx

T

= —log|l- y%|=-[zdz Letl+logz=2 = édx=dz]



= log|1—y2|=-"‘;+C

2'2
2 _ (o= |

= log|l-y
Putting x = 1 and y = 0, we get

1 2
= logl:ﬂgﬁ-{—c

= 0=34+C = C=3
Hence particular solution is

2 — (1+logz)

10g|1_y ) 2

Q.32. Find the general solution of the following differential equation:
2 _ _tanly)dy __

(1+y°)+ (z—e* ¥)5. =0

Ans.

We have (1+y?) + (z — '™ y)% =0

S BT L= — ()

2
w 94 By
dx r—etan-ly
R A i
dy 1492
s g5 w g S
dy 1+42 1+y2
= & 1 . gl



4 dx =
It is in the form & F Px=().

1 etan 'y
W — e %
here P e and Q T

1
d
IF —e/P O =efw2 x

= ei:an“l y

Therefore, general solution is

ml
z.en 'y =fel+y: & Vdy + ©
> z.eM'Y = [e*.e*dz+ C Let tan 'y =2
= 7.5V <= [e¥dz+C #dyzdz

2 2z
= . y=%—+C’

1
e2tan " Y

— +C

1 1 tan-1
> =z €T VL0 .Y

Q.33. Find the particular solution of differential equation

.dy _ ziycosz
tdx 1+sin z

given thaty =1 when x =0.

Ans.



We have

dy = =ztycosz
ax 1+sin =
=% ... ® ges
dx 1+4sin z 1+4sin =
dy COS T . T
o ax T TTsmzd -  Tismz

i g anw s " - : o o f
Comparing it with linear form of differential equation EY + Py = Q, we get

_ cosz s,
Pe= 1+Sin:t’Q— 1+sinz

Now IF = ef Tamz & _ clog [lisinz| 1 4 ging

Therefore, general solution is

y(1+sinz)= [~ (1 +sinz)dx + C
=—fzdx+C
y(1+sin:c)=~3;-+0

Given y=1land x=0
I(1+sin0) =0+C

= C=1

Hence, particular solution is

= y(1+sin:c)=—f;-+1

27
Y= samsme)



Q.34. Solve the following differential equation :
(cot“] y+x)dy=(1+ yz)dx
Ans.

We have
(cot™ y+ x)dy = (1 + y‘z)dx

This can be written as

dx_oot‘y+z_cot‘y+ z
dy  1+32 = 1+ 1+y2
- dx _ 1 __cotly

&y T T

It is linear differential equation of the form

dx - e _ ooty
d—y+Px—Q, where P = o a.ndQ—W

1
Feo Y oty

Therefore, required solution of differential equation is

1 cot 'y 1
IL’.eco ¥ =fw.ecor' ydy_I..C
> ze®V=T4C csi(T)

1
Where, I = | %y;’.ecot 'Y dy

Let cot 'y =t



= I=-[t.éfdt=—ftie" — [dt]=—t.e" +¢
—et(1—t)=e*t'¥(1—cotly)
Hence, required solution is

z.e Y — ety (1cotly)+ C
z=(1-cotly)+Ce ™ ¥

Q.35. Form the differential equation of the family of circles in the second quadrant
and touching the coordinate axes.

Ans. Let C denotes the family of circles in the second quadrant and touching the

coordinate axes. Let (—a, a) be the coordinate of the centre of any member of this family
(see figure).

AY

~
-



Equation representing the family Cis
(x + a)’ + (7 )% = 2’ ()
or X+ y+2ax-2ay+a*=0 .. (1)

Differentiating equation (i) with respect to x, we get

2 + 2y=L +2a—2a =0

+yy' d
or a=>% (y'=ay)

Substituting the value of a in equation (i), we get

112 Lot 12 12
z+yy z+yy' |© _ | ztyy
o+ 5] + -] - [

or [xy'-x+x +yy]2 b [y Y] ? = x+yy] i

or (x+y) y%+ (x+ )--')3 = (x+ y;v)z

or (x+y) 2 [(_y')2 +1] =[x+ _v)-']z. is the required differential equation representing the

given family of circles.

Long Answer Questions-I (OIQ)

[4 Marks]
Q.1. Solve: sec?xtanydx + sec? ytan x dy =0

Ans.



2 2
We have, sec” xtan ydx+ sec” ytan xdy =0
2 2
= sec” xtan y dx = — sec” y tan x dy

tan z tan y

=y Sec?zd}(_—fsecgydy

tan T tan y

= log

tan x | = - log | tan y |+ log C

= log| (tan x) (tan y) | =log C

tan xtan y |= C
Clearly, it is defined for x € [R - {(2n+ 1)T/2 : n € Z|

Hence, | tan x tan y |= C, where x € |R - }(2n + 1)T/2 : n € Z{ is the solution of the

given differential equation.

02 Solve: (:c+3y2)% =y(y>0)

AnsS.

Given differential equation is (z + 3y2)% =y, y0)

We can write this as

dy Yy Yy
dx ik ol
= grll)e-u

This is a linear equation of the form
X +Px=Q, where P=—2,Q =3
d—y--i— X = ), where _'_?;"Q— Y

o 3 a -1 =
So, IF=ef 79 _ glogy _ logy =y1_—_

w|—=



Multiplying both sides by IF, we get

1 d« 1 _
-gx-&-)-’ ;5-.'1:—3

d 1
ﬁ =
dy ( ¥y’ w) 3
Integrating both sides, with respect to y, we get

%.m=3y+C

2 - . . .
Hence, x = 3y~ 4+ Cy is the required solution.

dy _
N Solve 3 Ty secz= tan z.

ANs.

The given differential equation is
T+ (secz)y=t "
= secz)y =tanzx (1)

This is a linear differential equation of the form E}' + Py = Q, where P =sec xand Q =

tan x
IF = of Pdx _ pfseczdx _ log (secz+tanz) _ (sec:v +tan:c)
Multiplying both sides of (i) by IF = (sec x + tan x), we get

(seczx + tanm)% + ysecz(secx + tanz) = tanz(secx + tanzx)



Integrating both sides, we get
y(secz + tanz)= [tanz(secr + tanz)dx + C [Using:y(IF )= [Q.(IF )dx + C]
= y(secz +tanz)= [(tanzsecz + tan’z)dx + C

= y(secr +tanz)= [(tanzsecz +sec’z —1)dx + C

=  y (sec x + tan Xx) = sec x + tan x - x + C, which is the required solution.

d
Solve : % =% Y4 z2eV

Q.4.
ANs.

We have,

% =&Vt z2eV
= dy=(e""Y+x ) dx
= &dy=(e'+x) dx
Integrating both sides, we get
= [éldy= [(e" +z*)dx

3 S g ;
= ¥ =¢e" + % + C, which is the required solution.

Q.5. Form the differential equation representing the family of curves y? —
2ay + x? = a?, where ais an arbitrary constant.

Ans.



Given family of curves y* - 2ay + x* = a° (1)
Differentiating with respect to x, we get
dy dy o
2ya —2aa; +2x =0
= (y—a )ﬂ +z=0
dx

d
(y—a)5 =2

4 dx
= a= (y+md—y)

Substituting the value of a, in (1), we get

2
y2—2(y+z%)y+z2 = (y+zg)

dy
2
2 2 dx 5 sl 2 (dx dx
= Yy —2 —2xya;+:c = (dy) +2xydy
2
dx dx ix
=> (z2—y2)—2xyd—y:y2+zz(3) +2xy:i—y
2 2 dx 2 (dx)’ "
= (:L‘ —2y )—4xyd—y =T (d_y) ...(H)
dy . dx _ 1

2
Therefore, (ii) becomes, (z* —2y?) — 4xy -;; = g2 (%)

= p’ (r’" - 2)-'3:) - 4xyp = X°

= p’(x* - 2y%) - 4xyp - x* = 0, where p= :x_y

?

Q.6. Find the general solution of the following differential equation:



zcos (4) & = yeos (4) + 2
Ans.

: . : . d
Given differential equation is z cos (%) Ey —yecos (2)+z

dy - ycosy/z iz :
dx zcosy/z (I)

It is homogeneous differential equation.

Lety=w = %x!:v—i-:l:%
() = viol = 2o
= m%= %—v

= Z%Zvcosv:;svvcosv

- ok

= cosvdv = %‘-

Integrating both sides
= sin v=logly +C

= sin% =log |x} + C



