BCM SCHOOL LUDHIANA
Answer key CLASS XIl

not defined

3

Given, 2 — 3ycotz = sin 2z ...(i)
This is a linear differential equation of the form
% + Py = @, here P =-3 cot x and Q = sin 2x
I = ofPdz _ o3 [cotzde
— JF — g—3log|sinz| _ elog|sinz|‘3 — |Siﬂ$|_3
.". The general solution of differential equation is given by
yxIF = [(IF x Q)dz + C
= y(sinz)~? = [(sinz)¥(sin2z)dz + C
— [z gr 4 C
y(sinz) = = [2Z=dz + C ...(i)
Therefore,on putting sin x =t = cos x dx=dt in Eq. (i), we get
y(sinz) ? =2 [% + C=2x LYo,
= y(sinz)?=-2+C
= y(sinz)® == + C[putt=sinx]
= y=-2sin’ x + C sin® x ...(ii)
Therefore,on putting z = 5 and y = 2 in Eq. (i), we get,
2=-2sin’§ +Csin®§ =2=-2-1+C-1
=0C=4

sy=—2sin’z + 4dsin®z




ydx + xlog | L |dy — 2zdy = 0

= ydx = [2z —xlog | ¥ |]dy
dy _ oy

= dr = Dz—zlog|]

MNow, IetF(m,y] = ﬁlﬂglll

On replace x by Az and y by Ay both sides, we get

—

F(Az, Ay) = 2Az—Az log| 3% |

— Ay

= AR2z—zlog[Z]]

= F(Az,Ay) = A"—L = 2'F(z,y)

2::—::]Dg|%|
So, the given differential equation is homogeneous.
On putting y = vx = % = v+ a:j—; in Eq. (i).

duv e _ v
We el Y + T = S iog=[ . 2 Toaldl
dv ] .. v—2vtwvlog|y|
= Tar T Toegp] YT T a—iogly|
du —v+uvlog vl
= TI = T30zl
— 2—log |v] du — dr
vlog |v|—v x

On integrating both sides, we get

[ meen = S %
On putting log [v| =t = +dv = dt

Then, [ 2=t dt — log |z| + C

= [(ZF —1)dt =logl|z|+C

= loglt— 1] —t=log|z| +C

= log|logv — 1| —logv = log |z| + C [put t = log |v|]

= log |%| =log|z| + C [."logm —logn = log ()]

=>]0g|%| —10g|$|=0=‘,-10g|b"i%1| =
log|—1°g§_l|=c['.'y=ﬂm = v=Z]

. The given function is

y=eT[ciocosbXx+cysinby] ... {i}

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

% = e%* [—becy sin bx + bes cos bx| + [c) cos bz + casinbrle™ - a

W = ¢ [(bea + act) cos bz + (acs — bei) sin b ... (ii)

Differentiating both sides of equation (ii) with respect to x, we get

By = & [(bea + acy)(—bsin bx) + (acz — ber) (b cos br)] +

[(bea + acy) cos bz + (acy — bey) sinbzle®™ - a

= g% [({1262 — 2abec; — bzcg) sin bx + (azcl + 2abcs — bzcl) cos b:r]
Substituting the values of % ’ % and y in the given differential equation, we get
LHS. =e*= [{1262 — Z2abey — b262) sinbx + (112(:1 + 2abeg — bzcl) cosb:r.] -
—2ae”* [(bey + acy) cos bz + (aecy — bey) sinbz] + (a? + 6%)e”* [c1 cos b + casin bz
= e[ (a’cs — 2abe; — bPex — 2a’cs + 2abe; + a’cr + YPen) sinbax +

(azc:l + 2abcs — B2ey; — 2abes — 2acy + alcp + b2c:1) cos bx |

= ™[0 x sinbz 4 0cosbz] =™ x 0 =0=RHS

Hence, the given function is a solution of the given differential equation.




The given differential equation can be written as

[zysin (£) —z?cos (£)]dy = [zycos (£) + 3’sin (¥)]dz
or 4y _ zycos(¥)-ryPsm(¥)

dz zysin{Z)—z?cos(2)
Dividing numerator and denominator on RHS by x2, we get
g Feos(D)+(%)sng)
E - E N {E]—COS[:E} ...... (])

Clearly, equation (i) is a homogeneous differential equation of the form j: =g (%)
To solve it, we make the substitution

V=V ... (ii)

or % = v+ m%

or v -4 dv _ weosvirlsinw . . d fii

V+ T = eno—cose (using (i) and (ii})

dv 2vcosv

Orm_ — wysinv—cosuv 0d
‘Ublﬂi.l—CDSU T

or ( vCOS v )dﬂ = Tz

Therefore, [ (28Re=tse) gy — 2 [ Ly

or ftanvd'u—f%d'u = EI%d:I:

or log | secv| — log |v| = 2log |x| + log |C}]
or log |%| = log |C4]

or 52 — £ .....(ill)

Replacing v by % in equation (iii), we get
{s;c}l:égj = C' where, C = +C;

or sec (%) = Czy




Itis given that (X - y){dx + dy) = dx - dy
= (X-y+ 1)y =(1-x+y)dx

d; l—z+ .
= & = zogii (i)
Letx—y=t

d d
= -y =%

_ dy __ dt
=1 dz = d=z

Now, let us substitute the value of x-y and % in equation (i), we get,

R )
1 dr 14t

dt _ 9 _ (1=t
= dz _]i }( 1+1’::|
dt _ (1et)—(1—¢
= vﬁ_z _ 9 1+t
e S
= dz ~— 1+t

= (1)dt = 2d=

= (1+ 1)dt = 2dz .....(ii)

On integrating both side, we get,
t+loglf| =2x+ C

= (x-y)+log |x-y|=2x+C
= loglx—y|=x+y+C ... (iii)
Now, y=-1atx=0

Then, equation (iii), we get,
log1=0-1+C

= C=1

Substituting C = 1 in equation (iii), we get,
loglx -y|=x+y+ 1




dy T —3:|:y2 { }
T y-3a%y
Th]S is a homogeneous differential equation, so, put y = vx

— 9y —1.:—|—m'i"

dr

Then, Eq. (i) becomes

dv :3—3:[&':}2
VT = Gep—saien)
= vtz j“ = i{_‘g;i

dy 13+

dv _ 1—3 i1 30?
= Tz dr — ff—?w

dv _ 1—uv
=T = Fa
— (=2 )dv— &=

—1 T

On integrating both sides, we get

j‘ (vs—Sv)d,U _ J“Q

= [ <, ...(ii)
=}-——10g (1—1;4) 310g|1+"?|=]0gﬂ:+]0g6
= ——log [{1 )(—iti ] = log(Cx)

= —;log [{1 — %) (1+?%) x Ei—:’z::} = log(C'x)

1 —1/4
= log “Tﬁga] =logCzx
1+e7°
G — (o)
1 z?
= Eliiizﬂ:;ﬂ = C-L.t [‘_'y=1}:r:]
=+

(22— O
= (2 — %) = C*(2? + 97 ? [taking square root]

dy

dx:x+y




