CBSE Test Paper 03
Chapter 9 Differential Equations

d
. Find the particular solution for 2zy + y? — 222 d—i/ =0; y=2whenx=1.

A T (x #0,z #e)
b. 1_:1)’:g’x‘ (x #0,2 #e)
c. 1+?:g’w‘ (x #0,2 #e)
d. 1+?:g’x‘ (x #0,2 #e)

a. y= iz(4loglz| — 1)+ Cz?
b. y= %(4log|x| + 1)+ Cz~3
Cy= f—2(4log|m| + 1)—Cz 2
d y= :f—2(4log|a:| + 1)+ Cz 2

. General solution of ylog y dx - x dy = 0.

a. y — e—CiL’
b. y = e
c Y2 = e~

d y =e*+ e

. A first order linear differential equation, Is a differential equation of the form

d. d_a::Q
d

b. d—g—i—Py:Q
d

¢ — +Py=0

dy o
. Determine order and degree (if defined) of y’ + 5y = 0.

a. 1,1
b. 2,1



10.

11.

12.

13.

14.

15.

16.

17.

18.

c 1,2
d. 1, degree undefined
The solution of the differential equation ydx + (X + xy)dy = 0 is
The number of arbitrary constants in a particular solution of the differential equation

tanxdx+tanydy=01is
2 dy

d =
The degree of the differential equation - +edw =0is

Write the differential equation obtained by eliminating the arbitrary constant C in the

equation representing the family of curves xy = C cos X.

Write the integrating factor of the following differential equation.

d
(1+9?) + (2zy — coty)% = 0.

Verify that the given functions is a solution of the corresponding differential equation

y=cosz + c;y +sinx = 0.
Find the general solution: 3—5 =/4-y?(-2<y<?2).

Verify that the function is a sol of the corresponding diff. req. y = X sin x;
zyl =y+ /22 — y2.

Form the differential equation representing the family of ellipses having foci on x -

axis and centre at the origin.
d
Solve the differential equation a:d—'z +y—x+aycotx =0, #0.

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

2
differential equation: xy = logy + C : ¢y’ = 1_wy(:1:y #1).

Verify that the given function (explicit) is a solution of the corresponding differential
equation:y = zsinz : xy' = y+ x /22 — y2(x Z0and ¢ > yorz < —y).

dy  z(2y—z)
dz — z(2y+w)

Solve the diff. eq ,ify=1whenx=1.
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1.

a. Y=

CBSE Test Paper 03
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Solution

Tglwl( # 0,z #e)

Explanation: Let y = vx

dy dv
T o vty
dv 2+ 12

Question becomes v + x — =

dx 2
dv _ 2u+v? .
ZU% = ) v

dv _ 2u+v*—2v

2
2 [ L _ [dz

V2 z

= logx + ¢
When x=1y=2 we get

y = logx + ¢
72 logl +¢c — c= -1

= logx — 1
2z

y= 1-log|z|

.y =2 (4loglz| — 1)+ Cz 2

Explanation: % + %y = zlogx

yel 5 = fefz;fcxloga:—l—C’

ya:'2 = [z3logzdz + ¢
loga:fx?’dx — ffx?’da: %loga: +c
loga:— — f Zdr+c

y:c2 _ 2 logm— o T ¢

2

Y= %logm — 4 tex”
Y= w—6(4logw —1)+cx?

y = e*

Explanation: ylogy dr = x dy
Jgdz = [ sy
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© © N o

log|z| = log|logy| + log C Since [

1 — ¢ anew constant

f'(z)dz
f(z)

C

logz = log(Clogy)
x = Clogy

logy = %a:

logy = cx

y = e

d
b. d—ij—l—Py:Q

= log|f(x)| + c and

Explanation: Here the degree and order of the equation is 1 and also is of the

d
form d_g + Py = @ hence it is linear differential equation in first order

a. 1,1

Explanation: Order = 1, degree = 1. Since the equation has the highest

derivative as y' and its power is 1
Xy = Ae”
Zero

not defined

Given Equation of family of curves is xy = C cos X. ...

On differentiating both sides w.r.t. X, we get
d .
1-y+ zcd—i = C(—sinx)
dy
= YtTo = (
d
y-l—:v% +xy tanz =0

il ) sin x [from Eq. (i)]

COos T

Given differential equation is

d
(1 + y2) + (2zy — coty)% =0.
The above equation can be rewritten as

d
(coty — 2wy)d—z =1+9y?
coty—2zy  dg

(I+y?) — dy
dz coty 2xy
= —_ = _
dy 1+y?2 1+y2
— dz 2y __ coty

dy T 2 T T g
which is a linear differential equation of the form

dz o 2y __ coty
i Pz = Q,here P = T and Q) = el

@
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11.

12.

13.

14.

2y
, : [ —dy
Now, integrating factor = elPdy — ¢’ 1142

Put1 + y2 =1
= 2ydy = dt
dt
IF:efT == elog’ﬂ:t: 1—|—y2
Y =COST+cC
=y = —sinx
=9y +sinz =0
Hence verified.

d
Given: Differential equation N y2

dx
:>dy— 4 —y3dx
= =dzx
\/4 y2

Integrating both sides,

:>f\/_dy [1dz

:>Sin_1%:m+c f l__dr —sin 1%

— % = sin(z + ¢)
= y = 2sin(z + ¢)
y = X.Sin X ....... 1)

y1 =X.co0Ss X +sin x.1
= zy! = z%cosz + z.sinzx
zyl = 2?2 1 —sinz + z.sinz
1 _ Y
Ty 1 (m) + x.sinx [ ~ —sm:c]

xz_ 2

+x.sinx

Ty —wm—i-y

Hence proved.
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2 y2
%+§:Lm

diff eq (1) w. r. t. X,we get,

2 2y dy
@@
j%ﬂ/:—&n
b2d; a?
y dy  —p?
VT @ @

diff w. r. t. Xx,we get,

dy
yy dy  dy [ TLY)
(E)W+a( | =0

d? dy\ 2 d
:>:cy<d—ag> —|—:c(d—'7;) —yd—i/ =0

. According to the question,

Given differential equation is,

dy
t—+y—x+azycotx =0
Above equation can be written as

d
az% +y(l4+zcotz) ==z
On dividing both sides with x, we get
dy 1+xcotz \ __
By

€
= j—g +y (L +cotz) =1
which is a linear differential equation of the form ;l—z + Py =Q,
where P = % + cotxand Q = 1.
we know that ,
IF — ef Pdz — ef(%ﬂot m)dw _ plog|z|+logsinz
. [+dz = log|z|and [cotzdz = log | sin ]
= eloglesinz([ - 1o0m 4 logn = logmn]
= IF=xsinXx
yxIF = [(Q xIF)dz+C
yx zsinz = [1 X zsinzdz + C
= yrsinz = f%sIl?:cda: +C

= y-zsinz =z [sinzdr — [ (d%(w) fsina:da:) dz + C [using integration by
parts]
= yzsinz = —zcosz — [1(—cosz)dz + C
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16.

17.

= yzsinz = —zcosz + [coszdz + C
= yxsinx = —zrcosx + sinz + C

On dividing both sides by x sin X, we get
_ —xzcosxz+sinz+C
Y= zsinz
y= —cotz + % + a:s(i/:la:
which is the required solution.

Given: xy =logy + C...(1)

y2

oy (D)

To prove:y given by eq. (i) is a solution of differential equation ¢y’ =

Proof: Differentiating both sides of eq. (i) w.r.t X, we have
zy' +y(1) = ;9 +0

= zy' — % = —y
=y (az — % = —y
zy—1

- y’< y ) -
=y (zy—1) = —y’

/ —y°
Y = zy—1

;. _y2 o y2
YT Ty T Tw

2

Hence, function (implicit) given by eq. (i) is a solution of yy/ = ﬁmy.

Given:y=xsin x...(1)
To prove:y given by eq. (i) is a solution of differential equation

zy =y+x\/22— 92 ..3G0)

Proof: From eq. (i),

dy, N d . . d
—(=Y) =zsinz +sinz =z
=X COS X +Sin X
L.H.S. of eq. (ii)

2

=Xy' = X(X COS X +Sin X) =X“ COS X + X Sin X

R.H.S. of eq. (i)

N

— gsinz + z+v/22 — z2sin’z [from eq. ()]
= gsinz + w\/x2 (1 — sin2a:)

— zsinz + zvV/z 2cos’r
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18.

=zsinx + x.xcosx

= zrsinx + z2cosx

2

= x“coST +xsinzx

*.L.H.S.=R.H.S

Hence, y given by eq. (i) is a solution of 2y’ = y + z /22 — y2.
dz  2(2yra)
Ify=1,whenx=1

Lety=vx
dy dv
qr v+ ZEd—
Y . :
Put = i eq(i)
(2vz—2x)

vtz - (2vz+z)
dv _ 2v-1
,U+wd:z: T 20+1
x@ _ 21 v
dr  2v+l1
p v 2ol
dr 2v+1
2v+1 _ [_d=z
f 202 —v+1 dv = z
1 v da
2v2—v~|—1 x .
1 4v—1 1 [ da
2 f 2v2—v+1d vt 3 f 2 2—v+1dv o z

4v—1 d d
e

_1
%log(2v —v+1)+ % tan—1 | _4) = —logz +logc

V7 VT
4
1 vy 3 —1(4y—w>__
10g(2 +1 —|—ﬁtan 7 ) = logz 4 logc

putx=1,y=1
loge = 5log2 + ﬁtan (ﬁ>[aslog1 0]
Therefore, solution is,
2 2_ 2 Qy—
2lo (—y ;erw > + ita,n_l( z w)

= —logzx + 1log2—|— Ttam_lx/7
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