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Differential Equations

——

MISCELLANEOUS EXAMPLES

Very Short Answer : [1 Mark]

1/~ Solvethe following differential equation : 2, dy )
: PYU=XT) = =x(1+vy?),
, dx x(1+y%) [CBSE 2007, 1M]

. dy
Sol. Herey (1 —x3)—==x(] 42
So " s v3)

= —dy= —;—,dx

U

= log|l + Y3+ log |1-x?| = log ¢

= AL = C
2._~Find

(1]
: the differential equation of the family of curves y = a cos(x + b), where a and b are arbitrary
constants,

[CBSE 2007, 1M]
Sol. Here y = a cos (x + b)

Diff. w.r.t. x, we get 3—), = —asin(x +b)
X

2
Again diff. w.r.t x, we get % =-acos(x+b)
i

d'.’_y d.‘.y
- =— = ~+y=0
~dx? % = dx” L ]

3/Sﬁe the following differential equation sec’x tan ydx + sec’y tanx dy = 0. [CBSE 2007, 1M]

“Sol. Given equations is

sec’x tany dx + sec’y tan x dy = 0

sec®y tan x dy = — sec® x tany dx

J-sec' y e _Isec i
tany tan x

log |tany|= - log [tanx| + log ¢
log [tanx|+ log|tany| = log ¢
log |tanx tany|=log ¢

S tanxtany=c (1]

Solve the following differential equation : tan ydx + sec? y tan xdy = 0. [CBSE 2007, 1M]
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/Spl/s/303 y tanx dy = — tan y dx

sec”y dy = dx

tany tan x
sec’

j s dy = - Icot xdx
tany

Puttany=t = sec’ydy=dt
t
IT =—log (sinx) + log ¢

log [t|=—log |sinx| + log ¢

= logltany|+ log|sinx|=logc

log [tany. sinx|=log ¢ = tany sin x = ¢ (1
e differential equation representing the family of curves y = mx, where m is arbitrary constant.
’ i [CBSE 2013, 1M]
: S\
.......... (l) b ‘_(\,: %Q
.......... (ii)
frdm equation (i) & (ii)
d
b L (1]
/X
Find the sum of the order and the degree of following differential equation :
3
y = X( yJ - [CBSE 2015, 1M]
dx ) dx’ ’
Sol. Order =2 and Degree = 1 and sum =2+ 1 = B (1]
s ind the solution of the following differential equation :
xy/(1+y*)dx +y/(1+x*)dy = 0 [CBSE 2015, 1M]
X ydy
——dx=-
‘[x/1+x2 J.\/l—l-y2
2y
dx
Isj 1+x° J‘\/l +y°
= %xZ\/H—xz = —%x2 1+y> +C
= \/1+x2+\/1+y2=C (1]
Short Answer : [4 Marks]
: . . s 2 4d_y A A3x
8.  Solve the following differential equation: = +8y = Se [CBSE 2007, 4M
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- dy _3x
sere 4—+8y =S¢
Sﬂ‘/ﬂeu dx TR RE
/l dy 8 5 -3x dy 5
- —+t—y=—g " p e 3%
ST M. (1]
which is linear D.E.
. dy
On compairing by T +Py=Q
b 5 3%
P= 2, Q :ZL [1/2]
Integrating factor [F = c:JPdx = ef“" = o2 (1
.. Required solution is
y.IF= [QIFdx+c
et
= y.eb‘:jze 34 e dX+C
2 5 =X o 5 —x
= ye —ZIe dx+¢c = ye-xz_ze te
::> elx __E =X =4 5 -3 =
g 4
9. Solve the following differential equation : (x” + 1):—y+2xy =+/x%+4. [CBSE 2008, 4M]
- X
ol. Given differential equation is
2 . d =
(X'“)d—z'* 2xy =/x* +4
dy 2x X +4
—fetdy = ]
A dx  x“+1 X"+l
f
i , e d
5 Which is the linear differential equation in the form of k. 48 Py=0
!
2x Jx*+4
3 Here:P = ,Q="— 2
| el L el &
j :
! ; [pax
i Integrating factor, IF=¢
]
g Ij}i—ldx
g LF. =¢ ]
! PULX®+ 1 =t = 2x dx =-dt
H
3 dt
% l=eJ“ =Cmgl=t=x2+1
E\
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Mathematics

required solutionis y LF. = |Q.IFdx +¢

. aaxT=4 L
v+ )= | Pe—(C +hdx+e
- X"+l

v+ D)= |yxT+ddx+c

: 2 _X 2 > d : B
'-‘\X-‘;l' 3—:\\ =a “Tlog.,\"‘\\ +a T

PRI EITP. Y=
.\\\i-"“l‘:—:\\ ‘?4+:log“\_—\“\’.;.4'+‘_

- X I3 | - ! | b7
_\\x-+l)=%\,x‘+4+210g5_\+\m‘+4|+c Lo
10. Solve the following differential equation : X* %\— =y +2xy.Giventhaty =1, whenx = 1.
X
[CBSE 2008, 4M]
) = T |
Sol. Given differential equation is x-c—i'—z v+ 2Xy
X
dy y +2xy w3
E B ’__/v-—-""* /L"T' /‘,,‘//\‘/\!
i ¢/ |
This is homogeneous differential equation pyty = vx ; \ﬁ-
dv . h o
Tovaxd : W
X X
- e 12y dv
V= »7((1—\.:\—)1——,:-};\'l = V= x'lz v- 4+ 2v
dx X" dx
dv | dvdx ]
x @i R es k7!
3
J' dv = Id—x' :
v(v+1) i x
{7 W a8 ;
Let =—+ ?
viv+l) v v+l }
1=A(v+1)+Bv
Put v=0,-1
I=A+0 = A=1 i
1=0+B(-1)> B=-1 vl |
(o , (v _ Id_x i |
‘v v+l X |
\
log|v| - log|v + 1| = log|x| + logc
¥ i
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Differential Equations

log =log|cx|

y
—=CX
v+1

putting the value of v we get

\I

o

X =CX:>L:CX

X+y

-+l
X

y=cx(x +y)

Whenx:l,yzl S Cc=

B9 | —

1
= —x(x +
y 2X(X y)

11. ve the followirjg differential equation : % +E@= sin X

\BAG AM\Kar VI E{Adbermcl\ Ervini Mo\ Shoe \Bocwd Moser o\ SHEET 210 Ditbwrarvic Ecucsions \Eng p53

Sol.

Given differential equation is

g
i + 2ytanx = sinx
This is a linear differential equation in the form of

iy e
Tt

Here P = 2tanx, Q = sinx

Pd 2tanxd e
1F.= t-':J x=eJ‘ B S

Required solution is yIF= IQ.IFdx +c /—
y.sec’x = Isin x.sec” xdx+c

A sin x
y.sec’Xx = I —dx +¢
cos” X

ysec’x = _[sec xtanxdx +c¢

ysec’x = secX + ¢

sec X C

Y = sect x

] » d
Solve the following differential equation : c0s™ X E);— +y=tanx.

(gont= logl5e

(1]

(1]

[CBSE 2008, 4M]

(1]

(1]

(1]

(1]
[CBSE 2008, 4M]
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) . dy
Sol. cos’x—+y=tanx
dx

d 2 2
bl + ysec'X = tanx.secx

dx
SL’C:\ ax . [l]
LF, =e) % =g
y.e'™ = Jc"‘“‘.lan x.sec” xdx
(1]
(Lettanx =t = sec’x dx =dt)
1
= Ic'.tdt=le‘— je‘dl:te‘—e‘+C &
= tanx elunx - emnx + C
@anx — tanx tanx [1]
= y-€"% = e tanxi—e"™ 4 C
\%olve the following differential equation : x j_y =y-—xtan (l) [CBSE 2009, 4M]
X s X
d 10 ‘}J) e
y Y pol¥
Sol. x—=y-x tan(—) _D"‘Q/ G
dx X WA g™ /Q/
d_y — l — [an lj /
dx___x X
i (1
dx dx
e dv ,;/K;— tan V /
' dx
X i =—tanV
dx
dv dx cosV dx
== |— = dv == 1
J-tan‘\/ - -[sinV X (1]
~(n|sinV|=(nx+C (1]
(nx + (n[sinV|+C =0 }
(y |
or / {nx+ (nlsin| = |+C=0 [1] 1
/ X ;
7 Solve the following differential equation : (x* —l)?ﬁy = _1l_l| X |#1 [CBSE 2010, 4M] §
X x- — '
\ p G v OR | ]
\/_\ W ,,— S5 e d // )
-~ Solvethe following differential equation : \/1+x° + y* + x*y* + xy _yy»’ i
N e _4_,,_.”_%_,_____4%\\\\ dx it
Sol. (x2-D Ry it e e
dx Xl
dy ' 2x 1 W ,

dx  x-1° (x*=1?

|

m NodeOS\BOAG- AH\K csa JEE{ A
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Differential Equations

(n|x*-1|

J’,' dx ;-
Let [F=€"7 =™ 0=(x"-1) [1]
Hence the required solution be

- y([F)sz(IF)dHc [1]
, iy
= y(x~—1)=[((x, ) dx+C
) d.
= yptipEf e (1]
X
. y(xf—l)=lcni‘;'+c (1]
2 1+l
OR
g @
I+x*+y? +x%y? +xyd =0
ik d
> 0y =xy
J1+x? i —ydy (1]
= X \/1—+7

= = y [V

Let x =tan6 =  dx=sec’0dd

Isec@seczed():.[ sin 6d0 '_J.(l_c:tz)[l (1]

j\/l+ X 2ydy

tan 0 sin®0cos” 0 —‘
t ‘ “ Al 1
=j 7d q:jjdt —i[‘:—l-f [—-E+—+C
el Ty R G AR (T (R
= |Cose ll +C=l€nl—ﬁi+\/l+x2+c (1]
g lcose+ll cos 0 1414+ x2
z
i Heﬂce,lﬂnutx—+\/l+x2=—\[l+y2+c [¥4]
! 1441+ x2
is the required solution.
3 d - .
“§ 15. She t the differential equation (x — y)a)i =X + 2y, is homogeneous and solve it. [CBSE 2010, 4M]
. X
§ X+2y
2 Sol. Letf(x,y)= g
E puttingx=Ax & y=Ay
Mx +2y)
] =
3 X Ay)=——"—==K"=f(X, y)
: L
% = thisis ahomogeneous differential equation. [*4]
Ev=
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ydx+xlog(yjdy 2xdy =0.

Sol. ydx +xdy[logy—logx -2]=0

dx

o —:-—[?+logx logy]

agy

dx x[7+log(x]j!
= dy ¥ y

L . 2+log(iJJ
et f (x,y) = y y

Put x = tx, y = ty, we gel

f(tx, ty) =:—3]:2 - log(%)] =tof (x,y)

Hence the given equation is homogeneous of the order zero.

dx

putx=vy = ——=V+y—

dy

So v+yg—v=2v+v|ogv

dv
dy

s ya;l__v(lﬂog\’) = Jm

CREETTETIR TS S W T T Y BSTTE S SR s Tl Sl RN I 5y 30w e e < N e e e |
1 . _‘_/\ (ﬁ&*;.m
Mathematics TR
Let_—y=xt= —l=l+xt— ]
g ’ dx dx
N . c_il‘ _1+2t
ow [ +/ dx l—[
dl l+2t__t l+t+t° (1
d‘( -t - |-t
_J([—l)dl ~opdx
= td bt 4l X
i ("t+l) dt E’i [v4]
i B atnl 21 ey Ix
2 (+l
| 2 (V4]
= 3tan
J3
= (n|x|+C
- 1
= ——l-Cn l) +l+l+\/§tan" £ l+—]=(;’n|x|+C [V2)
X X guex 2

W that the following differential equation is homogeneous, and then solve it

[CBSE 2010, 4M]

(1]

(V2]

(V4]

O\t e’

88
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Differential Equations

(n[l + logvl= (ny + (nc

l+log(x)
= {n¢ = Y

e —————r =
=C

b

tn I+logv

X
= _~T+log| — |=cvi ‘
og( y) Cy 1s the required solution,

Solve the following differential equation : (x' +x2 4 x 4 ) dy _ Iy
dx

. (XJ+XE+X+ l)ﬂx=2x2+x
dx

2%t
Joy= XX g
(X" +1)(x +1)
by partial fraction

9 .

2_x +X =A§+B+ C  _(AX+B)(x+1)+C(x* +1)
(+Dx+D) x4l (x+1) (x* +1)(x +1)
by comparing
=A+C,A+B=1,B+C=0
A-C=1l, B=-C

A:é,czl‘ B:—l
2 2 2
3 ¢ xdx
dy== |———-—
Hence I y' ZIx'+l Ix +l x+l

- iCn|x2+l|—ltan" x+—Cn|x+I|+C

M 2
olve the following differential equation : x dy - ydx = \/x* + y*dx

Sol.

\Eng pAS

st \ Shet \ Boord

NSHEET

Iorbalin \ BUAL AH \K ok

The given differential equation can be written as 710_131 iz -
dy _yxi+y’ +y
dx X

Clearly, it is homogeneous differential equation,

m

d d
Putting y = vx and d—i’ =V+X d—: in it, we get

dv 5
= V+Xx—=3/I+Vv +v

dx
dv dv dx

2 —

X—=+V1+v" .
= dx i N RT R

Integrating both sides, we get

j' 1
Ji+v?

dv= _"—l-dx

°£‘J, ALy
s olnn w

(1]

(1]

[CBSE 2010, 4M]

(1]

(1]

(1]

(1]

A S T T M e et ey oy P A S YT

[CBSE 2011, 4M)

(2]

[l

(1]

I

y
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= log|v+VI+v|=log|x|+logC

= |v+vl+v? |=|Cx |
2/-+,fl+ y:
X X"

= (y+\/x2 +y? ) = Cox*
W /',c‘h is required solution
19,Sglve the following differential equation : x dy — (y + 2x*)dx =0

10X [y =y

Sol. xdy—(y+2x)dx=0 dy . 9rdnb
_._____=2
dx x §

Itis linear differential equation.

Ll
I.F. = CI xd :e—logx =l
X
1
Now y—= JZx—+c
X X
2 e
E: X
(20.

axes.

———

(1]

(1]

[CBSE 2011, 4M]

(1]

(1]

(1]

(1]

orm the differential equation of the family of circles in the second quadrant and touching the coordinate

[CBSE 2012, 4M]

Sol. Let C denote 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

Equation representing the family C is

(x +a)y+(y-ay=a L)
or x*+y*+2ax-2ay+a‘=0 ..(2) v 1]
Differentiating w.r.t. X T
d d -a, a)
2x+2yd—y+ 2a-2a% = [V2]
2 B dx X' < X
dy _ (Ex_ )
or x+yd = ol
_x+yYy Letd_y:y} v )
or a= y'—-] i Y' 2
Substituting the value of a in equation (1), we get
a xvyy [ _[x+yy' ]
x4 22 ,{y_ | T [
vl e W=
o By -X+x PYYPalley-x~yyT = Ky gl /2]
or (x+yPy*+[x+yP=x+yyF o x+y)[y)V+1l=[x+yy] (2]

\
* which is the differential equation representing the given family of circles.
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Differential Equations

)12 /Find the particular solution of the differential equation x(x2 - l)-g-Z =l;y=0whenx=2
4 X
[CBSE 2012, 4M]
sl Givend fferential equation x(x* - l)% =1; y=0whenx=2
dy __ 1 _ .. paastidl
T dx x(x*=D -'d'\ e md\
|
o V= | - dx .
b Jiod-p | EE s e (1) [V2]
1 1 AR G
=D T x(x+)(x=1) T+:+\—_l (2]
When x =0 then A = -]
1
When x =—1 then B = %
. 1
Whenx=1thenC= —
1 1 } = P ol
- =—— - — = — A
XC-1) % 2 x+l = 2 x-1 4l
So using equation (i)
- il e |
Y M e iR L peied SRR
\ X 2x+1 2x-1
1 l
y =-logx + Zlog(x + 1) + Slog(x - 1) + C (1]
: 1
y =-logx + 7 [log(x + 1) + log(x + ] + C
1
y = :)-[—2[0gx+log(x+l)+log(x—l)]+C [V2]
1
y=73 [-logx® + log(x + 1) (x - D] +C
1 xz—l) 04l
'g y= Elog( xz +C '
2 C 1100(3J |
=0whenx=2 = =—-I08| — 5
Y 2 4 _ ;
: - y=—lo [ ] -—lo (~) 2
| } dy tan ' x ;
22-/50(}1edifferential equation (1 +x7) S-+y =¢ [CBSE 2014, 4M] |
¥
;SOI. (l+x:)d—y+y=emalx
i dx
i dx 1+x> 1+x°
E\
91
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Lot P ~and [4)
) FA b A
TIMA LI TR (1]
Solution of D1,
f (‘Ioh |
yre" ! ’ P (1]
y Jine
5 y(:l,lh 'y J'{(:““ b ) (1/ ', ’ i ’
| 452 ’ ut tun "4
|__dx = dt 1)
|4 %*
. yLM" ’ g IC"'(“
v/
i
2
p clmn |A
— c“ﬂ A B - 4.‘___...+(" []]
: 2
23, Find the particular solution of the differential equation 32 =|+X+Y+KY>
%
given that y =0 when x = |, [CBSE 2014, 4M]
dy R DR
Sol. ——=(+x)+y(l+x) et
dx b q/ \ /
d . s 1)
or, 'l=(l+Y)“+x) ! LAy ) '
dx
or, —gl-=“+}()dx
l+y
ﬂ—: J(l 4 x)dx
l+y
K A
log|l+y|=x+-5-+C (2] i
given y =0 when x = | }
|
ic., logll +0|=14~+C ‘
ie.,logll +0) =14 ;
3
» Cusg m
The particular solution is 4
X 3
log|l+y|=—4x~~
gll+yl ; 3
or the answer can expressed as *!
2 i
x“+2%-3 : ¥
log|1+y|=——"— :
p )
E

92
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or, y=et TR (1
Find the particular solution of the differential equation x (1 +y*)dx -y (1 + x?) dy = 0, given that
y=1whenx=0. [CBSE 2014, 4M]

(1 +ydx - y(1+x3)dy =0
= X+ y)dx = y(1 + x)dy

-

s —————

r ZY %Y
— = e .d\' =X .
= -.l+)‘ I = J.l+x:dx
By property
=log(l +¥) = log(l + x%) + logC f];((‘)) dx=log| f()[+C ... (1) (2]
X
when x =0 given thaty = |
loge = log2 (1]
put in equation (1)
= log(l +y’) =log(l +x% + log2
= (1+y)=2(1+x)
= 2xX°-y'+1=0 - (1]

” d
/25./ Find the particular solution of the differential equation Iog(ﬁ) =3x +4y,

Sol.
t
i
:
E
52
1
i 26,
:
<
H
i
$
PR

given thaty =0 when x =0. [CBSE 2014, 4M]
dy TR
log T _3x+ay
\dx . 5

,CE T e.’n«—l)
S

d\' 3x e

— =g .
7 dx

= fjeMdy=fe" dx

e ™ . 2
=—+C (1)
e 2
Given that y =0 when x=0
1 1 -7 E : (1]
=————=— utting Eq. (i)
S S B P
e4\ = e}x —_7—
4 3 2R i
e ¥ +4e> =7 ’ ‘
i i 5 3 = thatx=0
' i ifferential equation 2ye*?dx +(y —2xe*”)dy =0 given
Find the particular solution of the diffe eq kol oy
wheny = L.

L——-
2ye¥dx + (y — 2xe*)dy =0

g - 2ty
d)’ 2ye\/_\
Given D.E. is homogenous D.E.
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put x = vy

r' dx v y(Iv (1]

h dy Ty

| dv  2vye""”

l Viy. y - Y

i dy 2ye

i

] dv  2ve’ ~1

! Vi y,—

; dy 2¢’

: y d_v_ 2_vc“_- I

} dy  2¢'

“ " 4

Y dv  2ve' <1 -2ve'

3 —— .

i dy 2e’

;

{ dv -]

: dy 2¢'

|

‘ 2 [e*dv = [ [ r

| y

!

| 2¢' = ~logy + C

| 2eM=logy+C . ... (1) 0

; when x =0,y =1

E l=0+c,c=2

g (1]

i

i

i

t

y

[‘

¢

i

I

|

1

!

o = logy + 2
27« Find the particular solution of differential equation :

dy  x+ycosx

=-—2""" giventhaty =1 whenx =0.

dx 1 +sinx
[CBSE 2016, 4M]
Sol. dy __Xxtycosx
dx | +8in x
ﬂ_)i+( COS X )y*— X k _
dx U 1+sinx I 4+sinx (1] : 3
7, Given D.F. is identical with g |
| d '
: Linear D.E, il Py =Q / g
dx 3
where P=—Eo$x and () = - *
|+ 8in x 1 4sinx 2
I.F, =cI|’(lx
L J 1
= elun(lmuu) =1 +8i -
$Inx 0 :
solutionis y x LF. = J.(Qxl.F.)dx |
§
92 E
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3 A LN Differential Equations
o vl #siN) = ’ X (1 +sin x)dx
[+ sin X
. \‘
> y(L+sinx) ==—=+C | (1) (1]
whenx=0,y=1
> c=1
. 3
_\\Hsm\):—T-H (1]

-~

Long Answer : [6 Marks)

\

28 Find the particular solution of the differential equation j—x +xcoty f— 2y +y*coty, (y #0), given that
y .

—

[CBSE 2013, 6M]

x=0 when y =

o |

dx 8 -
m——XCOLYy =4y TYy COLY
Sol. d\'+ “0L) y+y cot)

form of 2 ipx= Q -
dy A %
J" Vot Vil
where P = coty, Q =2y + yZcoty 2+
IF =CJ}‘.d,\- - ejco()")' d elogsiny A Sin y [1]
Solution of D.E. 1s
x xIF = j(Qx[F).dy
xsiny = I(2y+y2coty)sin y.dy (1]
= I(Zy siny+y’ cos y)dy [¥4]
= I2ysin ydy +y*siny - IZy sin ydy (1]
‘ Xsinx = yzsiny AN Y (i) [V2]
i 2 _
atx=0 y=—, C= ~ ™ Pputin equation (i) (/]
. 4 2 4
L )

xsinx = yzsmy e

2 — A 3 =
ind the pamcular solution of the differential equation (tan ly —x)dy = (1 + y?)dx, given that x =0

[CBSE 2013, 6M]
when y = 0.

Eii_tan y=x

dy L+y?

dx x ¢ tany

oy 2

dy 1+y° 1l+y

s —— 95
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Mathematics

Sol.

d—x+Px=Q
dy

o=
& taan y
1+y~ 1+y*

where P =

1
I_Tdy ]
I+y~ tan "y

LF.=e" =
Solution of given Q.E. is

x x LF. = J‘(QxI.F.).dy

=€

-1
=  xxe" Y= jtlan—,yx e'““_".dy
+y“

Put tan-'y =t

|
ﬁ,.d)‘:dt
l+y°

=  xe™'V= Il.e'dl
=te' - Ie'.dt
=
xe" Y=t.e'-e'+C

xelem"y ___elan"y([an—l y—l)+C ...... (l)

atx=0,y=0
C = | put inequation (1)

xe™ ¥ =e™ Y(tan” y—1) +1

[Va+ Y]

(1]

(1]

[¥4]

(V2]

(1]

(1]

Show that the differential equation (x - y)gX =x+2y is homogeneous and solve it also.
X

OR

Find the differential equation of the family of curves (x —h)*+(y - k)*=r*, where h and k are arbitrary

constants.
dy
X-y)—=x+2
(x=y) 5 3 748

dy _x+2y
dx x-y

X+2y

Let f(x,y)=

putx=Axandy = Ay
AX +2Ay
AX — Ay

fAx, Ay) =

Al

[CBSE 2015, 6M]
v

[CBSE 2015, 6M\]/
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Differential Equations

fOX, Ay) =A°f(x, y)

(1]
Hence D.E. is zero degree homogenous D.E.
Now
g)i_x+2y
dx x-y
Put Yy =VX
dy_ L xdv (1]
dx dx
G g\i:x+2vx
X X-vX
dv 1+2v
+X—=
dx 1-v
ﬂ_1+2v7_V
dx 1-v
_ dv l+v+v "
dx’ 1-v
l1-v dx
d
it J-1+v+v Y5 X
Qv+1)- 3}1 _qdx
= 2 v v+l X
1 2v4l 3 ¢ 1 S ' il
=% _I 2 v——I 2 7 X
2vi+v+l1 2 1 \[3_.
. L
GHEE
3 2 _2v+l
=%log(v2-{-v+l)—5>§—\/?teml 7 =-logx+C [1]
2 af 2y/x+1
=%Iog(i—2+§+l]—«/§tan‘( y\/g J=—logX+C
1 = llog y—H(Zii— \/_tan"( yH(J:—log)H-C
3 2 x2 \/—x
§ +2y
X
3 2 22 _ . f3 tan™ ):C 1
i = log(x? +xy+y?)"?> -3 (\Bx (1]
E\
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Mathematics

(x—hE+(-kP=E e (i)
Differentiating (i) w.r.t. X, we get )
2(x—h)+2(y-k)d—y=o '
dx
; - - (1]
=5 (x—h)+(y—k)9—y-=0 ......... (1)
dx

Differentiating (ii) w.r.t. X, we get
d’y (dy )2 (1]
1 -k)—=+|—| =0
+(y-k) o (dx ......... (iii)

From (iii), we get

=_1+(dy/dx)’ (1)
d’y/dx’

Putting the value of (y — k) is (i), we obtain

H{3]}2

d?y/dx?
Substituting the values of (x —h) and (y — k) in (i), we get

ey b

(d’y/dx?)’ (d%y/dx*)’
3 2
1 +(ﬂ)_’]2 =r &y
= dx dxl :
This the required differential equation. | ¢ S
A N \
g
AU A
%(v\ o Y
( <L \0//‘ J
(\)l’ (Lt g- | /l \
/@ V!
ool
Examples S5, 7, ¥6, 20,28
Exercise #9.1 1,12
Exercise # 9.2 6
Exercise # 9.4 4,10
Exercise # 9.5 6,8 11,13
Exercise # 9.6 510,15
Miscellaneous Exercise . 6,9,11, 14
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