OPEN STUDENT FOUNDATION

CHAPTER9 Std 12 : MATHS Date : 26/02/24
PRACTICE SHEET DAY 8
) Choose correct answer from the given options. [Each carries 1 Mark] [4]
2
1. The order of the differential equation 2x? &y 3, y=0is ...
dx? dx
(A) 2 (B) 1 <o (D) not defined
> The degee of the diferential equaton | 5| +( %] +sin (42 4 1 o
: e degree of the differential equation | -5 e de) FL1=010s .
A 3 (B) 2 O 1 (D) not defined
3. The number of arbitary constants in the general solution of a differential equation of fourth order
are ..........
(A0 (B) 2 @G 3 (D) 4
4. The number of arbitary constants in the particular solution of a differential equation of third order
are ..........
A 3 B) 2 Q1 (D) o
) Write the answer of the following questions. [Each carries 1 Mark] [1]
. L . . . . ds ! d’s
L Determine order and degree (if defined) of differential equation : F. +3s a2 =0
) Write the answer of the following questions. [Each carries 2 Marks] (8]

2. For the differential equation, Find the general solution : (¢* + e*) dy - (e* - e®) dx =0

a
3. For the differential equation, Find the general solution : Doy x*)A+y?)

dx
4. Verify that the given function (implicit or explicit) is a solution of the corresponding differential
. . d’y dy
equation : y = e* (a cos x + b sin x) : o ZE +2y=0
5. Verify that the given function (implicit or explicit) is a solution of the corresponding differential
d’y  ,dy
; .y —X 2. y=L = _ 2 _9 —
equation : y = ae* + be +x.xdx2+2dx xy+x--2=0
) Write the answer of the following questions. [Each carries 3 Marks] [12]

6. For the differential equation, Find the general solution : e* tan y dx + (1 — &) sec’y dy = 0

7. For differential equation, find the general solution : % + % = x?

d
8. For differential equation, find the general solution : (x + 3)?) d_z =y >0
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9.

10.

11

12.

13.

14.

15.

16.

17.

-2Jx
y_|dx _
\/} —ﬁ:|d—y—1(x¢0).

Write the answer of the following questions. [Each carries 4 Marks] [32]

d
show that the given differential equation is homogeneous and solve it : x? d—z =x2 2%+ xy

e

Solve the differential equation {

show that the given differential equation is homogeneous and solve it : {x cos (lj + y sin (lj} y dx
X X

-fran(E]-sen(3) o

show that the given differential equation is homogeneous and solve it : (x> + xy) dy = (x* + y?) dx

X X
= = X
show that the given differential equation is homogeneous and solve it : (1 + ¢V ) dx + eV (1 —;]

dy =0

d
show that the given differential equation is homogeneous and solve it : x d_i -y + xsin (%) =0

d
For differential equation, find the general solution : x d_J); +y-x+xycotx=0(x=0)

Prove that x2 — 2 = c(x? + y%)? is the general solution of differential equation (x> — 3xy?)
dx = ()® — 3x?y)dy, where c is a parameter.

d_y+y2+y+1

Show that the general solution of the differential equation 5
dx = x24+x+1

=0 isgivenby (x+y+ 1)

=A (1 - x- y- 2xy), where A is parameter.
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OPEN STUDENT FOUNDATION

CHAPTER9 Std 12 : MATHS Date : 26/02/24
PRACTICE SHEET DAY 8
() Choose correct answer from the given options. [Each carries 1 Mark] [4]
. . . 9 dzy dy .
1 The order of the differential equation 2x —5-3—+y=0is ...
dx dx
(A) 2 B) 1 Qo (D) not defined
Ans. (A) 2
w  The order of the given differential equation is 2.

Ans.

Ans.

Ans.

dx?
(A) 3 (B) 2 1 (D) not defined

dzy ’ dy 2 dy
The degree of the differential equation |——5| + ar) TSm L +1=0is

(D) not defined

The given differential equation is not a polynomial equation in its derivatives so its degree is not
defined.

The number of arbitary constants in the general solution of a differential equation of fourth order

(A) O (B) 2 Q 3 (D) 4

The order of the differential equation is 4. so the number of arbitary constants in the general solution
of a differential equation is 4.

. Alternate (D)

The number of arbitary constants in the particular solution of a differential equation of third order

A) 3 (B) 2 Qa1 (D) O

The particular solution of a differential equation is free from arbitary constants. so the number of
arbitary constants is 0.

. Alternate (D)

Write the answer of the following questions. [Each carries 1 Mark] [1]

4 2
Determine order and degree (if defined) of differential equation : [%} +3s % =0

d’s
The heighest order derivative present in the given differential equation is FER so its degree is 2. The
. : d’s : :
heighest power raised to i is one. so its degree is one.
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Write the answer of the following questions. [Each carries 2 Marks]

@
2. For the differential equation, Find the general solution : (e* + e™) dy — (¥ - ™) dx =0

[8]

-w (reNdy-(e*-eHNdx=0
L@+ e dy=(ef-e¥) dx

x =53
. dy :w dx
(e*+e™™)

Integrating both sides, we get

de j(e - x} dx

e+e"

Ly=log|ef+e¥+¢c
which is the general solution of the given differential equation.
3. For the differential equation, Find the general solution : o 1+ x?)1+y?)

- Y = 1+x2)1+5?)

dx
-.iz:(uxz)dx
1+y

Integrating both sides, we get

J-1+y J.(l+x)dx

3
-1 X
s tan y=x+?+c

which is the general solution of the given differential equation.

Verify that the given function (implicit or explicit) is a solution of the corresponding differential

dZ
equation : y = €' (a cos x + b sin x) : ﬁ g +2y=0

w y=¢"(acosx+ bsinx) (D

Differentiating w.r. to x, we have

d .
A (—asinx +bcosx)+e* (a cos x + b sin x)

Vdx
LY o Casi
o =e" (—asinx+bcos x)+ y . (2 (+ From (1))
Again Differentiating w.r. to x, we have
2
d—JZ/ =e*(—acosx —bsinx)+e* (- g sin x + b cos x) + @y
dx dx
d’y . , dy dy
w—==-e (acosx+bsinx)+ — -y + — .
2 ( ) i y T (- From (2))

Welcome To Future - Quantum Paper




. d’y 2dy

-F=—J/+E—J’ (s From (1))
2

.-.%2%&3/:0

Therefore, the given function is a solution of given differential equation.
Verify that the given function (implicit or explicit) is a solution of the corresponding differential

dZ
equation : y = ae® + be™ + x?% : Xﬁ + ng—y —xy+x2-2=0

xy = ae* + be™ + x> .. (1)
Differentiating eq. (1) w.r. to x, we have

dy . v
=L = —be™*+2
X——+y =ae e X4+ 2x )

Again differentiating w.r. to x, we get

2
XYY Y eriperi2 )
dx* dx dx

From eg. (1) = ae* + be™* = xy — x2

This value is substitue in (3), we get

2
x;i—z+2%=xy 2rx? 42
x
2
" xjxé"f Z;i}xy+x22= 0

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

Write the answer of the following questions. [Each carries 3 Marks] [12]
For the differential equation, Find the general solution : e* tan y dx + (1 — &Y sec?y dy = 0

e tan y dx + (1 - &) sec?y dy = 0

2
— dx+secydy=0
1-e* tan y

Integrating the equation, we have
X

J' e dx+!sec2ydy=0
1-¢e* tan y

d (1_g* <4 (tany)
-‘_‘[de + .[dy y
1-¢*

dy =0
tan y
"(x)
©—log|1-¢|+log|tany]|=logc [Use j];mdx=log|f(x)|+cJ

log ﬂﬁ =logc

—e
tany _
1-¢*
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~ tan y = ¢(1 — &Y. which is the general solution of the given differential equation.

d
7. For differential equation, find the general solution : ﬁy + % = x?
dy y_ 2
—+==x
- dr | x . (1)

N : . : dy
This is a linear differential equation of the type dx +Py =Q
1
where P= ~ and Q = x?

1

— dx
W LE = el"% = x
_ elogex:x

Multiplying eq. (1) by x, we have

dx X
LAy 3
..xdx+y—x
%(xy)=x3

Integrating both sides with respect to x,

xy = x%dx
X —£+c
Xy =

Which is a general solution of the given differential equation.

d
8. For differential equation, find the general solution : (x + 3)?) d_J); =y v >0

d
- (x+3y2)£:y

C(x+3y%) _ax
y dy
dx x
Lo —— =3y . (1
dy (1)

. This is a linear equation of the
dx

diy-i- Pl X =Ql'

1
where P1 = —; and Q, = 3y

IE = /B ¥
1
——d
= eI y Y
e—logyzl
y
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Multiplying eq. (1) by l, we get
y

Integrating w.I. to y, we have
y

. X=3 yt+c
y

Lx=3P +cy

Which is the general solution of the given differential equation.

9. Solve the differential equation e 2 Y d_x =1(x#0)
N A = 0).
- |2y |ax_
Vx o Vx| ady
ey _dy
Jx o Wx o odx
Ly L et .
‘T x y N
dy
This is a linear equation of the type — -+ Py=Q
1 e’z‘/;
Where P=+ —, Q = ——
VRN
Integrating Factor (LE) = eJ Pdx
1
_ eJ+ ﬁ dx
= 62\/;
Multiplying eq. (1) by ez‘E, we get
d_y ez& + L.ez‘/;.yz—872& X (»,’2"'g
dx Tx 7
d 2&) 1
— |y-e = —
dx (-” N

Integrating, we get

eV idx
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10.

Which is the solution of the given differential equation.

Write the answer of the following questions. [Each carries 4 Marks]
show that the given differential equation is homogeneous and solve it : x?

2 dy _

x ﬁ_J\c2—2yZ+xy
dy _x*-2y% +ay
R e (1)

A2x? = 20%y% + Alxy
A2 x?

x*-2y* +x
Let F(x, =5 2 Flhg 1y) =

B A2 (x? —2y2 +xy)
- A2 x?

=AY F(x, ¥)

dy

dx

[32]

X% - 2% + xy

Thus, F(x, y) is a homogeneous function of degree zero. Therefore, the given differential equation is a

homogeneous differential equation.

rake y - o, = prx @
CY =% dx

Substitute this value in eq. (1), we get

v+x@— x% - 20°x% + vx®
dx x°

. xd—U=172v2+va
dx

.xd—v=17202=7(2v271)
dx

. dv _ dx

2% -1 x

Integrating both sides, we get

il s
20° -1 X

L A
2 vz—(if X
J2
vi‘
'.lx ! log ‘Ez—logx+c
I
V2 J2
Now replace V==,
X_L‘
1 X \/E
lo =-logx+c¢
22 g1+i &
X 2
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- lo ﬁy_x——lo X+c
T2 = \/Ey+x :

1 x+\/§y
log
22 x— 2y

Which is a required general solution.

=-logx+c

11, show that the given differential equation is homogeneous and solve it : {x cos [lj + ¥ sin [lj} y dx
X X

: {y sin (%J ~ x cos (ﬂ} x dy
o {roos(¥)eysin L)y dr = fysin(¥)-xcos (2] xay
@y y[x cos [%] +y sin (%H
dx x[ysin(%]_xms(%ﬂ e (1)

o on(2] 1 )
y[x cos (x + ysin "
22x | ysin [ ¥
X [ y sin (x
=A'F (x, y)
Thus, F(x, y) is a homogeneous function of degree zero. Therefore, the given differential equation is a

homogeneous differential equation.

*vx=>d—y—v+x@
y = A

dx

Substitute this value in eq. (1), we have

dv  vx[xcosv +vxsinv]
V+x—=

dx x[vx sinv — x cosv]

dv  v[cosv+ vsinv]
xX— = -v

dx vsinv — cosv

dv 2vcos v

.“ x P — e —
dx vsinv — cosv

dv =—
2vcosv

vsin v —cos v dx
a X

Integrating both sides, we get
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12.

j(vsm v — Cos vJ v =J.£
2vcosv X

.'.lJ.tanvdv— 1 J'l dv = J.@
2 2 Jv X

%log |secv| — % log [v] =log|x| +log ¢,

Now replace V= %

1

Y

sec—‘ -1 log J
X 2

1
| Ra
2 08 X

’= log |x| + log ¢;

y

1 ¥y
= - =1
cosx’ 5 og

-,110 =
w. -5 log P

‘ log | x| =log ¢

y

-~ log |cos =| + log ‘l +2logx =-2logc
x X

" COS(XJX Y xx2=c
X X

. Xy cos (XJ =c
X

show that the given differential equation is homogeneous and solve it : (x> + xy) dy = (x> + y?) dx

(x2 + xy) dy = (x2 + y?) dx

' d_y B x2+y2
.dx_x2+xy - )
2. .2
Let F(x,y)=x2+y
x° + xy
2.2, 222
A°x“+ A xy
A2(x+y?)
=S = ARG, )
A2 (x%+xy) ¥

Thus, F(x, y) is a homogeneous function of degree zero. Therefore, the given differential equation is a
homogeneous differential equation.

Take y = vx,
N A4
dx dx

Substitute this value in eq. (1), we get

dv  x* +v°x?

V+x—=
dx  x% +ux?
dv  1+v°
X— = -
dx 1+v
@ _1-v
dx  1+v
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13.

-

Integrating both sides, we get

j[zf]dy:_

dx

X

j(v_1+2] dv=— ax
v-1

X

J.(1+ i]dv =- d_x
v-1

X

sv+2log(v-1=-logx+ ¢

Replace V= % we get

y y

=+2log|=—-1|=-1

x+ og(x J 0g X+
%+2log(yfx)7210gx +logx=¢
%+210g(y—x)—le:)gx=cl

- 2log (y—x)—logx=(:l—l
X

2
. log [_(y - } =C - :

X X

2 y Y Y

- X (o - = —-=

_-.uze X -e X =ce *
X

(y—x)Z:x-c-e x
il .
(x—y)2=cxe x where, ¢ = e

Which is the general solution of the given differential equation.

X X
show that the given differential equation is homogeneous and solve it : (1 + ¢¥) dx + ¢V
dy =0

X X

1+ oY) dx + e¥

X
(5) @ =0
<5
_ey (1_ f]
dx Y

~ isahomogeneous function.

(-3
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1+e

. The given differential equation is a homogeneous differential equation.

Take X = v = x=uvy

y
Differentiate w.r. to y, we have
dr_ . dv
dy B y dy

Substitute this value in eq. (1), we get

dy 1+é"
dv —e"+ve’
dy 1+eé"
dv —é' -v (e’ +v)
dy= 1+eé" :_1+e”

Integrating both sides, we get
v —
j(l-'-eu]d”:." dy
vte y

d
~logv+e’)=-logy+logc ( 5(U+e”)=1+e“]
~log v+ eY) +logy=1logc
Lyw+eée)=c

X
Now replace v = —,

x
X
yl=+e¥|=c¢c
£
“x+ye¥=c

Which is a required general solution.

14.  show that the given differential equation is homogeneous and solve it : x

y 3 yJ
= L1=0
- X y+xsm(

.dy_y—xsin[i]

. . ()
dx X

ay in (2] -
dy ~ Y tXxsin [x} =0

y— xsin (y]
Let F(x,y) = —\X)
X
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15.

Ay — Ax sin(y

s Flx, Ay) = » x) =A'F (x, y)

Thus, F(x, y) is a homogeneous function of degree zero. Therefore, the given differential equation is a
homogeneous differential equation.

" dy_
T: ey_vx,d dx

Substitute this value in eq. (1), we get

dv vx —xsinv
v+ x —=— -

dx x
v .
X—=v-sinv-v
dx
dv  dx
" sinv X

Integrating both sides, we get

jcosecvdv:— i
X
. log |cosec v— cotv|= - log x + log ¢

C
S, cosecv —cotv=—
X

Now replace V= %

cosec 1 —COtl = —
X X X

1- cos( )

¥y
X C
¥
X

sin (

[ (%J}csm (3

Which is a required general solution.

d
For differential equation, find the general solution : x Ey +y-x+xycotx=0 (x=0)

d_y 0
X g0 +Y-X+Xxycotx=

.'.xﬂ+y(l+xcotx)=x
dx

d 1+x cotx
X y(—]=1 ()

S

x
R : dy
This is a linear equation of the form -+ Py =Q.
1 t
where P =MandQ =1
x
LE - ejP dx

J{l+c0tx)dx
=e x
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16.

-

— plog x + log sin x
— log (x sin x)
= x sin x
Multiplying eq. (1) by x sin x,

dy

; . 1+ xcotx
xsmxa+xsmx-y _—

=xsinx
X

. dy . .
" xsmxd—+ (sinx+xcosx)=xsinx
X

d i .
e ((xsinx)-y)=xsin x
Integrating w.r. to x, we get
s(xsinx) -y = Jxsinx - dx
s (xsinx)y = x[sinx - dx - J(%(x) [ sinx dx] dx
s (xsinx) y=-xcosx — |—cosx dx

Lxsinx) y=-xcosx+sinx+c

c

1
y=-cotx + — + —
X xsinx

Which is the general solution of the given differential equation.

Prove that x*> — 3> = c¢(x*> + y?? is the general solution of differential equation (x* — 3x)?)
dx = ()7 - 3x%y)dy, where c is a parameter.

(x3 - 3x2) dx = () - 3x%y) dy
Cdy X -3x)°
& Y ey -
It is a homogeneous differential equation.

Tak d—y—v+x@
EY=1= dx

Substitute this value in eq. (1), we have

dv  x3-3x%0°

VX —=— o
dx  x%® —3x%
dv  1-3v°
xS = _
dx v°—3v
dv -3 0"+ 307
dx v3-3v
) xdv L 1-vt
“Tdx -3
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Integrating both sides, we have
3
I[v 4— 30} dy - dx
v -1 X
v v dx
dv73j dv=fj—
jv‘lf 1 vi-1 X

Y P [
w*)? 53¢ x
1 i 3 1 -1
Zlog|v —1|—5x5108v2—+1 = —log x + log k
ealh
Now replace U—x,
2
y
1 y4 3 —2*1
— log|=— —1|-—log —log x + log k
4 x? 4 y2
L+1
X
1 yi-x' 3 yr—x k
—1 -=1 =log—
4 o8 x* ! = yz+x2 ng
1 3
4 47y 2 27
log[y 4x:| —log [y xz} =log{E
X yo+x
[ 3
. y47x4 4X y2+x2 4 E
" 2 yzixz T x

e D D e T N :
. . X i
(¥ - x*)

o P+x)
. 71_k

(v - x%)2
1
. (yz +x2)=k(y2*x2)2
Squaring both sides, we get

G+ 32 =k% (2 - x3

2)_(y2+x2)2
X _k—z

(yzf
Cx2 2= 7L(x2 + 2P
. y - kz y

1
oo X% = )2 = ¢ (2 + y»)? where c=-7

17. Show that the general solution of the differential equation dx
¥ +x+1

=A (1 - x - y- 2xy), where A is parameter.

dy | y+y+

=0 isgiven by (x + y + 1)
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2
d_y+y2+y+1:0
dx x“+x+1
) dy N dx
2 2
y+y+1l x"+x+1

Integrating, we get

J‘zdy +J‘ zdx ~0
y +y+l1 x“+x+1

dy dx
. e .
yiry+i+3 Jxtex+ p+3

dy dx

—
=
-+
N
s
+
S|
—
=
+
BN =
s
+
—
oG
R

= tan1(2y+1]+tanl(2x+l :ﬁc
J3 BB )2
2y +1 2x +1

= tan! V3 3 ——30

2y +1+2x +1 3 3
X =tfan| —¢
3-(2y+1)(2x+1) 2

V3 (@x+2y+2) [ﬁ C)

3 -dxy-2x-2y-1

283(x+y+1) =tan[£ CJ

2(Q-x-y-2xy) 2

=l

= xX+Yy +1=%tan[§ CJ 1-x-y—-2xy)

=S x+y+1)=A0-x-y-2xp)

1 3
Where A = NG tan (? C) is a parameter.

Which is the required general solution.
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