AL SHIKSHA CLASSES

Subject : Maths- 11
Class : XlII

BOARD ANSWER PAPER
Topic: 6. Differential Equations

Total Marks : 20

Section - A (2 Marks)

Select and write the correct answer from
the given alternatives for each of

the following :
The solution of cosx.cosy dy — sinx.siny

dx=0is
Ans:Option (a)
Hint: cosx.cosy dy —sinx.siny dx =0

1y

cos y sin x
dy —
coS X

dx=0
sin y
cot ydy —tan xdx =0
On integrating

jcot ydy — I tan xdx =0

log|siny| —log|secx|=logc
log|siny| + log|cosx|=logc
log|sinx.siny| =logc
SINY.COSX =C

This is the general solution.

2) Thedifferential equation obtained on elimi-
nating A and B from y =A cosar + B
Sin ot is
Ans:Option(b)
Hint:y = A coswt + B sinwt
diffw.r.t.t.

Y _

dt
again diff. w.r.t.t.

— oAsinot + @B coswt ---- (ij)

&y

= —®’A cos ot — ®’Bsin ot
dt?

Section - B (4 Marks)

3) Verify thaty =logx + ¢ is a solution of

d ’y dy
+

dx

=0
dx

Ans.:y=logx +c¢
Differentiate w.r.t. x , we get

d
LYy _ 1
dx dx

Again differentiate w.r.t. x

=1

X

af2 d
y+ y
dx dx
Hence y = logx + ¢
d2 dy
>+ =
d dx

d=0

is a solution of

=0

OR
Solve the differential equation:
P _
dx

l-l—y2
1+x?

Ans:ﬂ:ﬂ

dx 1+x°
. 1 2d 1
I+y

dx
1+x°
Integrating both sides

1 1
J‘l—i-yz dy:jl+x2 dx

=-’ (Acosot + B sinmt)




sotan”' y=tan”' x+c

4) Obtain the differential equation by
elliminating the arbitary constants
y =A cos(logx) +B sin (logx)

Ans: y=A cos(logx) +B sin (logx)

Differentiate w.r.t. x , we get

_ A sin (1 l+B 1 !
o sm(ogx).x cos( ogx).x

d
X d_i =—Asin(logx) + B cos(logx)

Again differentiate w.r.t. x , we get

d’y  dy
x—=—+—=.1
dx*  dx

1

1 :
=—Acos(log x).—— Bsin(log x).—
X X

d’y _dy
tx——=
dx? dx

—{Acos(logx) + Bsin(logx)]

2
X

Section - C (6 Marks)

5) Solve Q =(9x +y + 2)?
dx y

Ans. : ol =(9%x+y+2) -—(1)
s y
putI9x+y+2=v
Lol _dv Ay _dv_
dx dx dx dx
Equation (i) become
dv ) dv )
—=9=v" . —=v'+9
dx dx
dv dv
=dx = | dx
v 49 fv2+9 f

=X-+¢

1 _1[\/
C.—tan | —
3 3

. tan”! [g] =3x+3¢

L tan71 [M] — 3x+c
3
OR
Form the differential equation by

elliminating arbitary constant.
y=ce +ce”

Ans.: y=ce” +c,e

@ _ 3¢’ —3c,e ™ . )

dx

2
D34
x dx

’ y(27+27)—1[

2
g 347y
dx dx

2 2
.-.54y—9gl/—3d ;V+92Z—3d Y0
x dx x dx

d2y
x2

+1 —0

= 62 +54y=0

dzy
dx’

.6 —54y =0

. . . d_y __nx+y
6) Find the particular solution I 3" when




. — 3x+y
Ans o
d_y 3*.37
dx
37dy=3"dx

S - 37
—1llog3

G + =
log3 """log3  log3

23437 =¢.log3=C.
putx=0andy=0
SA4+l=c =2
The particular solutionis - 3% 137 =2

Section - D (8 Marks)

i
x\dx x

7) Solve

;1 cos[l][d—y—l]-l-sin
X x\dx x

s
whenx=1and y=—

2
Ans ycosl( y yj+sml(dy+yj:0
X x\dx x x\dx x
B,
puty=ux d i

( du j ) ( du j
soucosulu+x—-—u |+sinu|ju+x—+u |[=0
dx dx

du . . du
xucosu—+2usinu+xsinu.—=20
X dx

& —2usinu

x(ucosu+sinu)d
X

ucosu+sinu dx
[ hcoswesinu g, r X
usinu

log(u.sinu)=-2logx +logc
. log(u.sinu)+logx® =logc

. log [u.sin u.x’ ] =logc

u.(sinu)x’ =c= X(sinzj x’=¢
X X

xysin2 =c = X(sinzsz =c
X X X

) T
XYS1H§=C:> where x =1 and u :E

T . T T
—sin—=c=>c=—
2 2 2

# ysinzzl

X 2x

8) Solve the differential equation

x’dy+y(x+y)dx=0
Ans.: x’dy=-(xy+y)dx

dy _ xy+y’

dx x?

Put ux:ﬂ u+xd—u
uty= dx dx

2 2.2
du ux” +u’x N
LUt X——=—————=
dx X

Xd—uz—u2—2u:>j

dx
u(u+ 2) B _2~[

J 1 el &

logu—log(u+2)=-2logx+logc

10(u
gu+2

du ~ pdx
u(u+2) X

I2+u u

}Llogx2 =logc




Ans.:

— Y == yx2 c
X(y+2j yhex

X

yx* =c(y+2x)

xzy = c(2x + y)
OR

The rate of growth of the population of a
city at any time t is proportional to the size
of the population. For a certain city it is
found that the constant of propor tionality
is 0.04. Find the population of the city af-
ter 25 years if the initial population is
10,000.

[Take e = 2.7182]
Let P be the population at time t yrs.

d d
20 p - 22— kP where k = 0.04
dt dr
. dp
Tt

On integrating, we get,

fd?{’zo.o4fdz+c

. logP=0.04t+c

when t=0, let P = 10000
log 10000=(0.04) x 0 +¢
c=1og 10000
log P=(0.04)t +1og 10000
log P—10g10000 = (0.04)t

dp
= (0.049P .= =(0.04) dt

10000] (0.04)t (1)

whent=25 ,P=7?

log

P
IOg[IOOOO] (0.04)25

5005~
log| 70000 =1

5003 o - 7o
log| 70000 | ~102¢ - 1000 =©
P =10000(2.7182) -.P=27182

*. The population of the city at any time t is

27182
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