CBSE Test Paper 05
Chapter 9 Differential Equations

: d .
. Solution of d_il = secy is

a. x =sin2y+ C
b. x =siny+C
c. None of these

d z=cosy+C

: d 9
. General solution ofd—'g + 3y=ce 27 js

a y=e3% -(Ce 3
b. y=e 22 4 Ce 3
c y=e 2 —Ce 5
d y=e 2@ - Ce 3

. General solution of (e + e~ %) dy — (e* — e ®) dz = 0.

ay= (e+e7* +C

b. y = log (62”’+ e‘x) + C
c y=log|l(e*+ e )| + C
d y = log (6_29” + e_m) + C

. Differential equation of the family of circles touching the y-axis at origin is

a. 2y — z2= 9>
b. 2zyy + z? = y?

d 2zyy — z2 = y?

d? d
. Determine order and degree(if defined) of( d—;; )2—|—cos(d—;j ) = 0.

a. 1, degree undefined
b. 3,1

c. 2, degree undefined
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10.

11.

12.

13.

14.

15.

16.

17.

18.

d. 0, degree undefined

d
General solution of the differential equation of the type d—g + p1x = @1 is given by

d
The general solution of the differential equation % + % =1is

dy Y 1. .
= + Thgs — @ is an equation of the type

. ds 4 d’s

Find the order and degree of <E) +3s— = 0.
dt?

Verify that the given function is a solution of the corresponding diff eq. y = cosx + c; y!
+sinx=0. (1)

. d%y 3 dy 2 . dy o
Find order and degree of (@) + <%) + sm(E) +1=0.
Form the differential equation of the family of hyper bolas having foci on x-axis and

center at origin.

Verify that the function is a solution of the corresponding diff eq.
y=xz>4+2x+cy —2x—2=0

) . d _
Find the solution of d—i/ =¥

Solve, x cos (%) % = ycos(

Y

€T

)+a:.

State the type of the differential equation for the equation.
xdy — ydx = \/x? + y2dx and solve it.

Solve the differential equation, e* tan ydz + (1 — e%) sec?ydy = 0.

. . . d S .
Show that the differential equation % = ﬁ is homogeneous and also solve it.
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Solution

1. b x=siny+C
Explanation: cosydy = dx
[cosydy = [dx
siny+c==z

2. bh.oy=e 224 (Ce 3
Explanation: % +3y=e 2 =>P=3 Q=%
= [.F.=el3de — ¢3¢
= y.e3% = [e 3%z = y.e3% = [ePdr = y. e = e+ C
=y = e 2z + Ce 3%

3. ¢ y=Ilogl(e®+ e )| +C
Explanation: (e” + e *)dy = (e* — e ¥)dx
[dy=[ Ez:z_z; dz Since [ %dm = Inf(z) +c
y =log|(e® +e?)|+C

4. b 2zyy + z2 = 9>

Explanation:

the eqaution of the circle is (z — a,)2 + y2 = a?equation (1) where a is radius
of circle
2(x —a)+2yy' =0
(—a)+yy =0
(z—a) = —yy
Putting in equation 1 we get
(')’ +y* = (z+yy)’ = y* =2° + 2zyy’
5. b. 2, degree undefined
Explanation: order = 2, degree not defined, because the function% present in

angle of cosine function.
6. zelmdy = [ (Q1 X efpldy) dy+c
2
7. xY = % +c
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dy
= Try=0

9. Order=2

10.

11.

12.

13.

14.

15.

Degree =1

Y=COSX+C
y1=-sinx
y
y +sinx=0

order = 2
, o L. d
degree = not defined because it is not a polynomial in d_i/
2

2
The equation of family of hyperbola is ,% — % =1..1)

Differentiating w.r.t X

E_§y/:0

a? b2
= = — =Y =
Again differentiating

= 0= %y”—i-y'(my_y)

372

zyy"+o(y')’ —yy’
$2

=zyy" +z(y' )’ —yy' =0
= zyy" +z(y')? = yy'
y=z2+2z+c
=y =2r+2
Sy —22—2—=0
Hence proved.

dy -
— = 9Y z
- = 27.2

27Ydy = 27%dx
27y 27F
—log2 =~ —log2

2Y=2%-clog2

= 0=

+c

2Y = 2%+ ¢' [Putting c' = -c log 2]
d
xcos( y) 2= ycos(%) +x

z /) dz
dy Y COS ) +x
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16.

17.

18.

lety =vx

dy dv ..
Tz —d v.1 + . Tz ...(11)
Put d—‘z ineq...()
dv __ wvrcosvtx
U—i_x% T xcosv
dv __ wvcosv+l
’U—{—ZU% T cosv
w@ __ wcosv—1 —
dxr ~ cosv
dv __ vcosvtl—vcosv
xdm _ cos v
N
dx ~ cosv

[ cosvdv = f@

X
sinv = logx + log csin v =log x +log ¢
sinv = log|cx| sinv =1log|cx|[." y = vz|[y=vx]
sin(%) = log|cx|
Given equation can be written as zdy = (/22 + y% + y) dzie.,

dy /22y y

-— = (1)

dx T

Clearly, RHS of (1) is a homogeneous function of degree zero. Therefore, the given
equation is a homogeneous differential equation. Substituting y = vx, we get form (1)

dv 2 +v2xitox . dv

av _ VT TULTur dv __ 2
v—i—d T = — dz.e. 'vd—l—a:dm— 1+v4 4w
v 2 v T
T = 1+ve = — =7 ....(2)

Integrating both sides of (2), we get
log(v—i— 1—|—v2) =logz +logc=v++/1+v2=cx

2
:>%+ﬂ/1+% =cx = y+ /22 +1y?=cx?
e tanydz + (1 — e%) sec’ydy = 0
=e®tanydr = — (1 — e%) sec’y dy

T

&
:>f liewdx - _f :andy

=—log(1l — e*) = —logtany + logc

tany \
= 10g< - ) = logc
tany
1—e*

= tany = c¢(1 — €7)

According to the question,

Given differential equation is

5/6



dy  o?

de Ty—1x2

Let F(z,y) = —

Ty— x2

..(1)

2

Now, on replacing x by Az and y by Ay , we get

A2y2 0 0
F()\x,)\y) = m = )\ xy—x2 = )\ F(a:,y)

Thus, the given differential equation is a homogeneous differential equation.

Now, to solve it, put y = vx

dy dv
= d_:I) —'U—|—$%

From Eq. (i), we get

U—FQI@ P v
de =~ vr2—xz2 = wv—1
dv 4o
= w(éil_x — -1 _1 v—1 q
v W v— _ dz
= T =5 = dv —

On integrating both sides, we get

JA=3)dv=[F
= v—logl|v| =log|z|+ C
=

=

—log|%' =log|z|+ C [ put v = %}
—log|y| +log|z| =log|z| + C [."log(>-) = logm — logn]
7 —logly|=C

which is the required solution.

J
x
y
x
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