Differential Equations

Short Answer Type Questions

Q. 1 Find the solution of Zy =2V,

X
Sol. Given that, & =2
dx
= g:g ’— amn =£—‘
dx 2% L a”J
= dy _dx
2y 2
On integrationg both sides, we get
[277ay = [27¥dx
_o Y _o~x
= = +
log2 log?2
= -27 +27¥ =+ Clog2
= 27 -27 =—-Clog2
= 2% 2V =K [where, K = + C log2]

Q. 2 Find the differential equation of all non-vertical lines in a plane.
Sol. Since, the family of all non-vertical line is y = mx + ¢, where m # tan g
On differentiating w.r.t. x, we get
dy
dx
Again, differentiating w.r.t. x, we get
d?y
- = 0
dx

=m

Q. 3 If Zy =e %Y and y =0 when x =5, then find the value of x when y =3.
X

. ay -2y dy _
Sol. Given that, o "¢ 7 dx
%Y 4 a e? C
= e = = —_— = + I
[e* dy=[dx S =% ()
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When x = 5and y = 0, then substituting these values in Eq. (i), we get

0
® _s5+cC
2
= 1:5+C = C:1—5:—g
2 2 2
Eq. (i) becomes e =2x-9
When y = 3, then e=2x-9 = 2x=e%+9
_€°+9
)
d 1
Q. 4 solve (xz—l)—y+2xy: .
dx x? -1
Sol. Given differential equation is
ay 1
2
-1)—=+2xy=
« )dx v x? -1
N ay . 2x yo 1
dx (2% -1 (x% - 1)
which is a linear differential equation.
On comparing it with & + Py =Q, we get
X
2x 1
P= Q=
x% -1 (x® =17
9 dx
IF =gl P =ej["2 '1]
Put x% —1=t=2xdx =dt
Jd[

: IF=e ¢ =" =t = (x* - 1)
The complete solution is
yIF=[ QIF + K

1

= y- (x? —ﬂzjr 7 (& —f)dx + K
= e 0=
= y(x2—1)—;Iog(z+D+K

Q. 5 Solve Zy +2xy =Y.

X
Sol. Given that, & +2xy=y
dx
= dy +2xy—-y=0
dx
= Y ox—1y=0
dx

which is a linear differential equation.
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On comparing it with g—y + Py =Q, we get
X
P=QRx-1),Q=

IF = edex: jzx 1) d:

The complete solution is
y-eX F=[Q-e" Fdx+C

= y. e =04 C
= y=Ce*~ a
. . d
Q. 6 Find the general solution of d—y +ay =e™
X
Sol. Given differential equation is
dy m
a +ay=e
which is a linear differential equation.
On comparing it with gy + Py =Q, we get
X
P=aQ=e"™
IF zejpdx =e[adx e
The general solution is y-e® = fem" e dx +C
= y-eaxz.[e(m+a)xdx+C
(m+ a)
et AT (myg)C
= m+a)y= Fram 3 =
e e
= (m+a)y=e™ +Ke &
. . . d
Q. 7 Solve the differential equation d—y +1=e""Y
X
) ) ) L ay 4
Sol. Given differential equation is p +1=e*"Y
x
On substituting x + y =t, we get
1a
dx dx
Eq. (i) becomes g—t =¢
x
“ldt =dx
—e'=x+C
1
oy T x+C

—-1=@x+C)e* "’
(x+C)e*™ +1=0

L R
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Q. 8 Solve ydx — xdy = x°ydx.

Sol. Given that, ydx — xdy = x°ydx
= d 1y [dividing throughout by x2ydx]
x°  ay dx
= - i ¥ + 1 1=0
xy dx  x°
dy ay
= 2o b ay=0
dx  x? v
= & _y +ay=0
dx «x
= ¥ + (x - 1) y=0
dx x

which is a linear differential equation.

On comparing it with g—y + Py =Q, we get
X

P:(x—lj,Q=O
x

The general solution is

2
= y=Cuxe ¥ /2

Q.9 5Solve the differential equation Zy =1+x+y® +xy®, when
X

y =0 and x =0.
Sol. Given that, g—y =1+x+ )y +n°
X
= Y v x)e 2 (4 x)
dx
= %=(1+yz)(1+x)
dx
= Y+ x)a
1+ y
On integrating both sides, we get
2
tan’wy:x+%+K ()
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When y = 0 and x = 0, then substituting these values in Eq. (i), we get
tan” (0)=0+ 0+ K

= K=0
= tan’1y:x+£
2
= y:tan(x+xzj
2

Q. 10 Find the general solution of (x + 2y?) ch =y.

Sol. Given that, (x +2y°) @ =y
dx
dx 3
= —=x+2
Vg TR
= XX o [dividing throughout by y]
ay y
= o;x _x_ 22
ay y

which is a linear differential equation.

On comparing it with Z—x + Px =Q, we get
y

P:fi,O:Zyz
y
j,l —Jldy
IF=e Y =e 7
_e—\ogy_1
y
The general solution is x- 1}/ = '|.2y2 . 1dy +C
2
= £:2L+C
y 2
= Z_oyic
y
= x=y3+Cy
. . 2+sinx | dy .
Q. 11 If y (x)is a solution of | === =—cos x and y (0) =1, then find
1+y )dx
e
the value of y[zj.
Sol. Given that, (2+Smxjdy=—cosx
1+y )dx
ay CoSx

= =

1+vy 2+ sinx
On integrating both sides, we get

J‘ 1 dy = — coslx die
1+y 2 + sinx
= log (1+ y)=—log 2 + sinx) + log C
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= log (1+ y)+ log (2 + sinx)=log C
= log (1+ y) @ + sinx) =log C
= I+ y)@+sinx)=C
C
= 1+y= -
2 + sinx
= = C, -1 - ()
2 + sinx
When x = 0andy =1, then
C
1==-1
2
= C=4
On putting C = 4in Eq. (i), we get
4
y_2+sinx_
T 4 4
()t
2) o4sink 2+1
2
_4 ]
3

Q. 12 If y (t) is a solution of (1 +1t) (Z —ty=1and y (0)=-1, then show

1
that y (1) = — .
2
. dy
Sol. Given that, (1+1) i ty=1
. o (t ), 1
at 1+t 1+t
which is a linear differential equation.
On comparing it with % + Py =Q, we get

t 1
P=-| —|Q=—n0
(1+th 1+t

L 7J[17Lsz=e*[f*'09<1+fﬂ
e

IF=¢e 1+t 1+t
:e—[ .elog (1+1)
=e " (1+1)
The general solution is
A+t) ((+t)-e!
t)- = dt+C
yo el I (1+1)
—t t t
= y(t):e—~ © +C’,WhereC’:Ce
(1) 1+t 1+t
= y(t):fiJrC’

1+t
Whent = 0andy = — 1, then
-1=-1+C'=>C'=0

1 1
Y(f):—mjym:—g
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Q. 13 Form the differential equation having y = (sin~* x)* + Acos~
where A and B are arbitrary constants, as its general solution.
Sol.

1

Given that, y=(sin""x)® + Acos™'x + B

On differentiating w.r.t. x, we get
dy 2sin'x L, A

dx 1-x2  1-x2
= w/1—x23—y=2sin‘1x—A

X
Again, differentiating w.r.t. x, we get

lidy -2x
dx® dx 2. 1+ x2 w/

= (1—x)2j \/7 N dy =2

= (1—x2)u—xﬂ=2
dx? dx
P)
= (1—x2)d—,f ¥ 59
dx dx

which is the required differential equation.

Yx+B,

Q. 14 Form the differential equation of all circles which pass through origin

Sol.

and whose centres lie on Y-axis.

It is given that, circles pass through origin and their centreslie on Y-axis. Let (0, k) be the
centre of the circle and radius is k.
So, the equation of circle is
(x — 0 + (y — k)? = k?
= x% + (y—k? =K?
= x2+y? —2ky=0
2 2
= G A ()
2y
On differentiating Eq. (i) w.r.t. x, we get
2y (Zx + 2yﬂj - %+ yz)@
dx dx _ 0
4y2
dyj 2 2, QY
= 4 +y—|-2 + —=0
y (x Yy (x=+y )dx
= 4xy + 4y? 2 2(x2+y2)%=0
dx dx
= [4y? -2 (x2 +y2)]g—y+4xy:0
= (4y2—2x2—2y)3y+4xy 0
= (2y2—2x)%+4xy:o
dx
= (yz—x2)%+2xy:0
dx
= - )Y _2y-0
dx
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Q. 15 Find the equation of a curve passing through origin and satisfying the

differential equation (1 + x?) & +2xy = 4x°.

dx
! 2, Y 2
Sol. Given that, (1+x )d— + 2xy = 4x
X
ay 2x 4x?
= - + 5. Y= 5
dx 1+ «x 1+ «x
which is a linear differential equation.
On comparing it with g—y + Py =Q, we get
X
o2x &P
1+ x% 1+ x2
2x dx
- IFoglPdr —g 1+5°
Put 1+ x% =t = 2xdx =dt
at
IF=1+ x2:e b :e\ogt :e\og(1+x2)
The general solution is
2 4x° 2
y-(+2%)= [ (1+2%)dx+C
T+ x
= y-(1+x2):.|.4x2dx+c
%3
= y~(1+x2):4?+c

Since, the curve passes through origin, then substituting
x=0and y=0inEq. (i), we get
C=0
The required equation of curve is

y(+x%)=""—
N y= 453
3(1+ x?)
d
Q.16 Solve x> ¥ =% +ay +y2.
dx
Sol. Given that, xgg—y=x2+xy+ e
X
2
= ﬂ:1+z+y7
dx X x°
2
Let fy=1+2+ L
X X
7\,)/ 7\‘2y2
fax, Ay)=1+ —+
(v, 1) e 22 x?

2
f (0, Ay) = 2 (1+i+sz

=0 f(xy)
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which is homogeneous expression of degree 0.

Put

ay av
Yy=vx => ——=V+x—
dx dx

On substituting these values in Eq.(i), we get

[ dv) >
V+x—|=1+v+v
dx
= xd—V:1+v+v2—v
dx
= xd—v=1+v2
dx
av dx
= 5 =—
1+ v x

On integrating both sides, we get

tan” v =log|x| + C

= tan™

(X]=Iog\x| +C
X

Q.17 Find the general solution of the differential equation
1+y?) +(x—eta“_1y)d—y =0.
dx

Sol. Given, differential equation is

(4 )+ w-e™ Y _g
dx
= (4 2)=—(@-ea )Y
dx
A+ ) g ey
ady
= (1+y2)d—x+x=eta”4y
ay
dx x gty

=

-+ -
dy 1+y? 1+ y

2

which is a linear differential equation.

On comparing it with Z—x + Px =Q, we get
y

e
1 etan y
The general solution is x-e® V= [T —— . el VgysC
1+ 2
tan'y\2
1an'1y (e )
= x-e = -dy+C
I 1+ y? /
Puttan'y =t = ! S dy=at
T+ y
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E 1 -1
= x.etan yIEGZIan y+C

-1 -1
= ox el Y=g2ln v L oC

= oxel V —g2tanly | K [ K =2C]

Q. 18 Find the general solution of y?dx + (x* —xy + y?)dy =0.

Sol. Given, differential equation is
ydx + (x% —xy + y*)dy =0

= v2dx = — (x% — xy + y?)dy
dx
= Y= =— -y + y)
dy
2
= dx——[xQ—xH] ()
dy yoy
which is a homogeneous differential equation.
Put ¥ vorx= vy
y
dx av
= —=V+y—
dy dy

On substituting these values in Eq. (i), we get

v+yd—V:f[v2fv+1]

dy

= yd—vzf\/2+vf1fv
dy

= y%=—vz—13 2dv _
ay ve o+ 1 y

On integrating both sides, we get
tan” (v)=—logy +C

= tan”' (;J +logy=C { -7

Q. 19 Solve (x + y) (dx —dy) =dx +dy.

Sol. Given differential equation is

dy) dy :
= + T-— =1+ el
wan(1-2)-1+ & 0
Put x+y=2
= 1+ﬂ:$

dx dx

On substituting these values in Eq. (i), we get
az az
zZi1-—+1]|=

dx Tdx

= z(z_$j=$

dx) dx

= 22—2%—0’—2:0
dx dx

Get More Learning Materials Here : & m @&\ www.studentbro.in



az

= 2z—(z+1)—=0

dx

dz 2z
= — =

dx z+1
- (Z;1jdz=2dx

On integrating both sides, we get
'[ (1 + 1sz:Z J.dx
z
z+logz=2x —logC
(x + y)+log (x + y)=2x —logC [rz=x+Y]
2x —x — y=1logC + log (x + y)
=1og[C (x + ¥)|
e*V =C(x+Y)

LY
(x+y)—ce

x+y=Ke* ™V E_-K:f

L4l uud

U

Q. 20 Solve 2 (y +3) - ay Zy _ 0, given that y (1) = -
X

Sol. Given that, 2(y+ 3)— ygy 0
d
= 2(y+3)= Y e Y
=
(o
- 2_ [y+ 3- 3]
y+3
2-— = d
= x ( y+ 3) v
On integrating both sides, we get
2logx =y-3log(y+ 3)+C ()]

When x =1andy = -2, then
2log1=-2-38log(-2+ 3)+C
= 2.0=-2-3.0+C
= Cc=2
On substituting the value of C in Eq. (i), we get
2logx =y —-3log(y+ 3)+ 2

2logx + 3log (y+ 3)=y+2
logx? +log (y + 3)° = (y + 2)

logx® (y+3°=y+2

x2(y+3)3:ey+2

Uy
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Q. 21 Solve the differential equation dy =cosx (2 — y cosec x) dx given that

Sol.

v =2 whenng.

Given differential equation,
dy =cosx (2 — ycosec x)dx

= 22 =C0Sx (2 — ycosec x)
x
dy
= —— =2C0Sx — Y COSEC X - COSX
dx
= %:2cosxfycotx
dx
= %+ ycotx =2 cosx
dx

which is a linear differential equation.
On comparing it with g—y + Py =Q, we get
x
P =cotx,Q=2cosx
IF = el PO gleotor _ glogsine _ gin

The general solution is
y-sinx = J.2 cosx -sinx dx +C

= y-sinx =Isin 2xdx+C [ sin2x =2 sinx cos x]
= y~sinx:—0082ﬁ+c 0

/i

When x = > and y= 2, then

2 2
= 24:+1+C
2
= 271:C3 4—_1:0
2 2
3
= . ==
2

On substituting the value of C in Eq. (i), we get

. 1 3
ysinx =——c0S2 x + —
2 2

22 Form the differential equation by eliminating A and B in

Ax® +By® =1.
Sol. Given differential equation is Ax? + By? =1
On differentiating both sides w.r.t. x, we get
2Ax + ZBy% =0
dx
= 2By & =-2Ax
dx
= Byﬁz—Ax: X.%=—A
dx x dx B
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Again, differentiating w.r.t. x, we get

y
2 xi_y
X.dy+dy.( dx 1:0
x L
2

dx? x x J

() (&)
— Y i dx Y x 0

x dx?® x?

d?y 2% dyj

T x[2) —y[P oo
- v dx? * (dx) y(dx

= By +x(yf -yy=0

Q. 23 Solve the differential equation (1 + y?)tan " x dx + 2y (1 + x%) dy =0.

Sol. Given differential equation is
A+ y?)tan™" xdx + 2y (1+ x%)dy =0

= A+ y*)tan " xdx = -2 y (1 + x%)dy
1

- tan xg’x:_ 2y2dy
1+ x 1+ y

On integrating both sides, we get

-1
J-tan ;Cdx:_‘“fiyyzdy

1+ «x
Puttan™ x =t in LHS, we get
1

Sdx =at

1+ x
and put1+ y? =uin RHS, we get

2 ydy=du
= J.tdt—fj.lduz i—flogquC

u 2

= %(tan’1 xf =—log(1+ y?)+C
= %(tan"1x)2 +log(1+ y?)=C

Q. 24 Find the differential equation of system of concentric circles with
centre (1, 2).
Sol. The family of concentric circles with centre (1, 2) and radius ais given by
(x-12+(y-272=4a°
= x2+1-2x+ y2 + 4—4y=a°
= x? +y? —2x —4y+5=a° .0
On differentiating Eq. (i) w.r.t. x, we get

ox+oy Y o 4 ¥ _y
dx

dx
= (2y—4)%+2x—2=0
¢
= (y—2)ﬂ+(x—1):0
dx
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Long Answer Type Questions

Q. 25 Solve y + : (xy) = x (sinx + logx).
X

Sol. Given differential equation is

d .
y+ — (xy) = x (sinx + logx)
dx
ay )
= Y+ x—+ y=ux(sinx + logx)
dx
= xﬂ+2y:x(3inx+logx)
X
ay 2 )
= — + —y=sinx + logx
dx «x
which is a linear differential equation.

ay

On comparing it with — + Py =Q, we get
X

P:g,Q:sianogx
X

2
IE :ej;dx —g2logx _

The general solution is

y-x% = J.(Sinx + logx) x%dx + C

= y-x? ='f(x2 sinx + x2 logx)dx + C

= y~x2=jx28inxdx+fleogxdx+c
= y~x2:11+12+C

Now, I = fxzsinx dx

=x? (—cosx) + j2x cosx dx

= - x% cosx + [2x (sinx) - [2 sinx ox]

I, = - x% cosx + 2 x sinx + 2 cosx

and I, = [+? log x dx

3 3

x 1 x
=logx -— - |—-—d.
g¥ 3 '[x 3 *

3
X 1 2
=|ng~?—§J.x dx

x> 1 A8

=lo o T
93 T3 3
On substituting the value of I, and I, in Eq. (i), we get
3

(i)

... (ii)

. X 1
y-x2 = x2% cosx + 2x sinx + 2cosx + ?Iogx—éx3 +C
2sinx 2cosx x X _o
y=-—C0Sx + 5>+ -logx -~ +Cx
x x 3 9
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Q. 26 Find the general solution of (1 +tan y) (dx — dy) + 2xdy =0.

Sol. Given differential equation is (1 + tany) (dx —dy) + 2x dy = 0
on dividing throughout by dy, we get

(1+tany)(d—x—1j+2x=0
dy

= (1+tany)d—x—(1+tany)+2x:0
ay
= (1+tany)d—x+2x:(1+tany)
dy
dx 2x
=

— + =1
dy 1+ tany
which is a linear differential equation.

On comparing it with 3—3; + Px =Q, we get

— 2 —
1+ tany’
2 2cos
Iw o jiy_
IF=e + tany —e cosy +siny

Icosy +siny +cosy —sinydy

cosy +siny

I[7+ cosy —siny |
=€

cosy+siny] :ey+\og(cosy+siny)

=e’ - (cosy + siny) [ e'%9% = x]

The general solution is
x-e’ (cosy + siny) = '|.1-ey (cosy + siny)dy+C
= x-e¥ (cosy + siny):fey (siny + cosy)dy+C
= x-6” (cosy+siny)=e” siny+ C [ Ie" {f (x) + ' (x)} dx =e”f (x)]
= x (siny + cosy)=siny + Ce™”
dy .
Q. 27 Solve = =cos (x + y) +sin (x + y) .
dx
. ay : .
Sol. Given, o =cos(x+ y)+sin(x + y) ()
X
Put X+y=2
= 1+ ¥ = 9
dx dx

On substituting these values in Eq. (i), we get

(g - 1] =C0S Z+ sinz

dx

az .
= — =(cosz+sinz+ 1)

dx
- L S

cosz+ sinz+ 1
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On integrating both sides, we get

A
cosz+ sinz+ 1
az
= = |dx
'[1—tan2 z/2 2tan z/2 '[
1+tan®z/2 1+ tan® z/2
az
= J 5 5 =de
1-tan“z/2 + 2tanz/2 + 1+ tan” z/2
(1+ tan® z/2)
(1+ tan® z/2)dz
- e tan z/2)0z_ g
2+2tan“z/2
- .[ sec? z/2dz _J-
2(1+tanz/2)
Puti+ tanz/2 =t = (1sec2 z/2)dz:o’t
= d—t:jdx
t
= log|t|=x + C
= log[t+tanz/2|=x+C
= Iog1+tany‘:x+c

Q. 28 Find the general solution of Zy — 3y =sin2x.

X

Sol. Given, & _ 3y =sin2x
dx

which is a linear differential equation.

On comparing it with g—y + Py =Q,
X

we get

P=-3Q =sin2x
IF:e—S[dx :e—Bx

The general solution is

y.e * = [sin2x e dx

let y.e =1

I= je‘3x sin2x
I |
—3x - 3x
= I=sin2x|.2 —jQCOSZx & dx + C,
-3 -3
1 -3x o 2 - 3x
= I=-—¢ sm2x+f'[e cos2x dx + C,
3 3 Il I
—3x - 3x
= I=—1e‘3"sin2x+g cos2xe —'|.(—23ir12x)e
3 3 -3 -3
= I:—le’axsian—ECOSer’ax—EI+C’
3 9 9

4

= I+=22=1e% [—1sin2x—gcos2 x)+C’
9 3 9
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= 18y o (flsin2x730082xj+0’
9 3 9
= 12297336(*1Sin2.7C*§COSZ.’)Cj+C
13 3 9
= LS [—Sian—gCOSij+C
13 3
- :ie—% (—33|n2x—20082x)Jr
13 3
e—Sx
= =3 (-8sin2x-2cos2x)+C
- 3x
= I=- (2 cos2x + 3sin2 x)+ C

On substituting the value of I'in Eq. (i), we get
- 3x

/ 13

(2cos2x + 3sin2x)+C

y:—%(20032x+33in2x)+063x

where C =

9C’J
13

1

Q. 29 Find the equation of a curve passing through (2, 1), if the slope of the

x? +y?
tangent to the curve at any point (x, y)is oy
x4 P
Sol. Itis given that, the slope of tangent to the curve at point (x, y)is 5 .
xy
&),
ax Jix, y) 2xy
N @ _fx ¥y ()
dx 2y «x
which is homogeneous differential equation.
Put y=vx
ay av
= ——=V+x—
dx dx
On substituting these values in Eq. (i), we get
av 1 (1 j
Vdx—=—|—+vV
dx 2 \v
av 1 (1+v2
= V4 x—=—
dx 2 %
av 1+ V2
= X — = —
dx 2v
av 1+ vZ—2v2
= X—=—
dx 2v
av 1-v?
= X —=—
dx 2v
= 2v S av = ox
1-v x
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On integrating both sides, we get
2v dx
_[ sav=|—
1-v x

Put1-v? =t in LHS, we get

-2 vdv =dt
dt dx
= = 1=
t X
= —logt =log x + log C
= —log(1-v?)=log x + log C
= —log [ log x + log C

5)
Y. W
)

= log [ log x + log C
= =Cx ()]
x? -y
Since, the curve passes through the point (2, 1).
2
@) =C@) =>C= 2

ey -y
So, the required solution is 2 (x® — y?) = 3x.

Q. 30 Find the equation of the curve through the point (1, 0), if the slope of

the tangent to the curve at any point (x, y)is y —
x + X
Sol. Itis given that, slope of tangent to the curve at any point (x, y)is y—1
(&) -t e
dx (x, y) x2 + X
- d_ y-1
dx  x%+x
ay dx
- y—-1 B x% + x
On integrating both sides, we get
J‘ ay _I dx
y-1 " x°+x
ay dx
= 751
y—1 x(x+1)
ay 1 1
——=||—- d
- J.y—1 J(x x+1Jx
= log(y — 1) =logx —log(x + 1) + logC
xC
= log(y — 1) =log ( J
+1
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Sol. Slope of tangent to the curve = I
X

Since, the given curve passes through point (1, 0).

—_ o~

0- :—C = C=-2
1+1
. oo —2x
The particular solution is y—-1=
x+1
= (y=-Nx+1=-2x
= (y=NDx+1)+2x=0

Q. 31 Find the equation of a curve passing through origin, if the slope of the

tangent to the curve at any point (x, y) is equal to the square of the

difference of the abcissa and ordinate of the point.
ay

and difference of abscissa and ordinate = x — y

According to the question, % =(x - yP
X
Put x-y=2
dy az
= _ 2 =
dx dx
= dy
dx dx
On substituting these values in Eq. (i), we get
az 5
1-—=7Z
dx
= 1-2-%
dx
= dx = dz 5
1-z
On integrating both sides, we get
az
dx =
.[ J1 _ Z2
= x = 1Iog T+z +C
2 1-z
= tx = Hogh F¥ Y|4 ¢
2 T-x+y
Since, the curve passes through the origin.
O:llog 1+0-0 L C
2 1-0+0
= C=0
On substituting the value of C in Eq. (ii), we get
1 T+x-y
x =—log
2 T—-x+y
= 2x =log lrx-y
T-x+y
- o _ |1+ x -y
1-x+vy
= A-x+ye**=1+x-y
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Q. 32 Find the equation of a curve passing through the point (1, 1), if the

tangent drawn at any point P(x, y) on the curve meets the coordinate
axes at A and B such that P is the mid-point of AB.

Sol. The below figure obtained by the given information

©.2)
B

A (2x, 0)

Let the coordinate of the point Pis (x, y). It is given that, P is mid-point of AB.
So, the coordinates of points A and B are (2x, 0)and (0, 2y), respectively.

Slope of AB:S*”: y

x -0 X

Since, the segment AB s a tangent to the curve at P.

d__y

dx x
dy  dx
y  ox

=

On integrating both sides, we get
log y=—log x + log C

log y=|og9 ()
X
Since, the given curve passes through (1, 1).
log 1=log %
= 0=logC
= c=1
1
log y =log —
X
1
= y=—
x
= xy =1

Q. 33 Solve x;iy =y(logy — logx + 1)
X

Sol. Given, xg—y =y(logy —logx + 1)
X
= xg:ylog(z+ 1)
dx x
= %:X(loglmj 0
dx «x x
which is a homogeneous equation.
Put Y _vor y=vx
X
& =V+x—
dx a.
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On substituting these values in Eq.(i), we get

v+ xd—v =v(logv + 1)
dx

= xd—v=v(logv+1—1)
dx
= xd—v =v(logv)
dx
av dx
= I
vlogv  «x
On integrating both sides, we get
J' av _ di
viogv x
On puttinglogv =u in LHS integral, we get
1~dv =adu
%
du dx
u 7-[ x
= logu =log x + log C
= logu =logC x
= u=Cx
= logv =Cx
= log (Xj =Cx
X

Objective Type Questions

2.\? 2
Q. 34 The degree of the differential equation (dyJ +(dy) = xsin (dyj

dx? dx dx
is
(@1 (b) 2 (©3 (d) not defined
Sol. (d) The degree of above differential equation is not defined because when we expand
. (dy s L . ) ay ) )
sin I we get an infinite series in the increasing powers of = Therefore its degree is
not defined.
oV &
Q. 35 The degree of the differential equation |1+ [yj LN
dx dx?
(@4 (b)% (c) not defined (d)2
53/2 5
Sol. (d) Given that {1 + (ﬂj } :Lg
dx dx

On squaring both sides, we get

@]

So, the degree of differential equation is 2.
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Q.36 The order and degree of the differential
2 1/4
ay + (dyj + x5 =0 respectively, are
dx®  \dx
(@) 2 and 4 (b) 2 and 2
(c) 2 and 3 (d) 3 and 3
- d?y (o) 15
Sol. (a) Given that, a2 + [aj =—x
N d’y . [gj‘“‘ s
dx?  \dx
- (%I/A:_ x1/5+d72y
dx dx?

On squaring both sides, we get

12 2.)2
()"
dx dx
Again, on squaring both sides, we have

d a2y’
@ | vs Y
dx dx?

order =2, degree = 4

Q. 37 If y =e *(Acosx + Bsin x), then y is a solution of

equation

d?y dy d*y dy
(@) +2--=0 b)—%5 -2=L +2y=0
dx? dx dx ? dx Y
d?y dy d?y
(€)—5+2-—"-+2y=0 (d)—= +2y =0
dx? dx Y dx ? Y
Sol. (¢) Giventhat, y =e (Acosx + Bsinx)
On differentiating both sides w.r.t., x we get
g—y =-e*(Acosx + Bsinx) + e (- Asinx + Bcosx)
X
& =—y+e *(- Asinx + Bcosx)
dx
Again, differentiating both sides w.r.t. x, we get
A : S a
—5 =——+e "(-cosx - Bsinx)—e (- Asinx + Bcosx)
dx dx
d’y _ dy ray . .1
= —=-————-Yy-|—+
dx? ar ) | dx yJ
d’y _ dy dy
- dx? dx Y dx y
d?y dy
= r-_27 2
= dx? dx y
2
= d—g + ZQ +2y=0
dx dx
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Q. 38 The differential equation for y = Acosa x + Bsina x, where A and B
are arbitrary constants is

d’y d’y
@—5-ay=0 (b)—% +a’?y=0
dx 2 Y dx ? v
d?y d?y
(c) +ay =0 (d)—5 —ay =0
dx 2 Y dx ? 4
Sol. (b) Given, y = Acos a + Bsina
= %=—aAsinax+ aBcosax
dx
Again, differentiating both sides w.r.t. x, we get
2
d—g =— Ac?cos ox — a®Bsin ox
dx
2
= d—g = — a?(Acos ax + Bsin ox)
dx
d2y 2
= — =—-a
dx? Y
d2
= dx% +0%y=0

Q. 39 The solution of differential equation xdy — ydx = 0 represents

(a) a rectangular hyperbola

(b) parabola whose vertex is at origin
(c) straight line passing through origin
(d) a circle whose centre is at origin

Sol. (¢) Given that, xdy — ydx =0
= xdy = ydx
dy dx
= y_=
y  x

On integrating both sides, we get
logy =logx + logC

= log y =log Cx
= y=Cx
which is a straight line passing through origin.
Q. 40 The integrating factor of differential equation cosxd—y +ysinx =1is
X
(@) cos x (b) tan x (c) secx (d) sinx
Sol. (¢) Given that, cosxg—y + ysinx =1
X
= % + ytanx =secx
dx

Here, P = tanx and Q = secx
IF = eIde _ ejtanxdx _ e\ogsec x

=8ecx

Get More Learning Materials Here : & m @&\ www.studentbro.in



Q. 41 The solution of differential equation tan ysec?xdx + tan xsec?ydy =0 is

(@) tanx + tany =k (b) tanx — tany =k
C tanx:k (d) tanx-tany =k
tany
Sol. (d) Given that, tanysec? xdx + tan xsec?ydy = 0
= tan sec® xdx = — tanxsec?ydy
2 2

N sec”x . -sec’y

tan x tany

On integrating both sides, we have
2 2
J-sec xdx:i'-sec Y 4
tanx tany
Put tanx =t in LHS integral, we get
sec’x dx =dt = sec’x dx =dt

and tany = uin RHS integral, we get
sec®ydy = du

On substituting these values in Eq. (i), we get

a  fdu

t u

logt = —logu + logk

= log(t -u) =log k
= log(tanx tany) = logk
= tanxtany = k

Q. 42 The family y = Ax + A® of curves is represented by differential

equation of degree

(@1 (b) 2 (©3
Sol. (@) Given that, y=Ax + A®
= % =A
dx

(d) 4

[we can differential above equation only once because it has only one arbitrary constant]

Degree =1

Q. 43 The integrating factor of aziy —y=x*-3xis

X 1
(@) x (b) log x (c) —
: ay 4 ¥
Sol. (¢) Given that, xd— —-y=x"-3x
x
= %—X=x3 -3
dx «x
Here, p--'ao=2°-3
X
]
IF = elP eij;d gTlogx
1
T x
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Q. 44 The solution of fly -
x

y =1, y(0) =11is given by

(@xy=—e* b)xy =— e
(©xy=-1 (d)y=2e" -1
Sol. (b) Given that,
dy
— —y=1
dx Y
y
— =1
= . +y
- g
1+y
On integrating both sides, we get
logl+ y)=x+C ()
Whenx =0 and y =1, then
log2=0+c
= C =log?2
The required solution is
log(1+ y)=x +log2
= lo L) =x
g 5 )=
= Ty =e”
2
= 1+ y=2e"
= y=2e" -1
. d +1 .
Q. 45 The number of solutions of @ _¥ , when y(1) =21is
de x-1
(@) none (b) one (c) two (d) infinite
Sol. (b) Given that, & VT !
dx x-1
- _dy _ dx
y+1 x-1

On integrating both sides, we get

=

log(y + 1) =log(x — 1) — logC
Cly+)=(x-1
_x—1
B y+ 1

Whenx =1and y=2,thenC =0
So, the required solutionisx — 1= 0.
Hence, only one solution exist.

Q. 46 Which of the following is a second order differential equation?

@y +x=y’ b)y'y" +y=sinx
(C)yrlr+(yrv)2+y:o (d)y'=y2
Sol. (h) The second order differential equation is y 'y "+y = sinzx.
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Q. 47 The integrating factor of differential equation (1 — xz)Zy —xy =1is
X

1
(@) - x (b) —— (@) f1- & (d) ~ log(1 - ¥
T+x d 2
Sol. (¢c) Given that, a- xz)d—y —ay =1
X
ay x 1
- dx 1—x2y71—x2
which is a linear differential equation.
*fﬁd’“
F=e '°°
Put 1-x?=t=-2xdx =dt = xdx:—%t
1cdt 1 1 2
=|— —logt —log(1 -«
Now, |F=e2jf —e2? :eZOQ( . 1-x°

Q. 48 tan "’ x +tan ' y =C is general solution of the differential equation

dy  1+y? dy 1+ «?
YV (A
de T+ x dx 1+y
© 1+ xAdy + 1+ yAdx =0 (d) 1+ xAdx + 1+ yAdy =0
Sol. (c) Giventhat tan™'x + tan”'y=C
On differentiating w.r.t. x, we get
1 1 dy
+ L=
1+x% 1+ y° dx
1 dy 1
= R A
1+y? dvr 1+ 2
= A+ x2)dy+ 1+ y?)dx=0

Q. 49 The differential equation yfly + x =C represents
X

(a) family of hyperbolas (b) family of parabolas
(c) family of ellipses (d) family of circles
Sol. (@) Given that, y% +x=C
dx
ay
Y _c_
= ydx x
= ydy=C -x)dx
On integrating both sides, we get
V2 X2
—=Cx-—+K
2 2
2 2
= EA A
2 2
2 °
- Y cx=k
2 2

which represent family of circles.
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Q. 50 The general solution of e* cos ydx —e” sin ydy =0 is

(@) e* cosy =k (b) e* siny =k
(c) e* =kcosy (d) e* =ksiny
Sol. (@) Giventhat, e*cosydx —e*sinydy =0
= e cosydx =e”*sinydy
X
= d7y =tany
= dx = tanydy

On integrating both sides, we get
x =logsecy+C

= x —C =logsecy
= secy=e*C
= secy=e*e

1 e*
= ==

cosy e

= e*cosy=e’
= e“cosy =K [where, K =€°]

2 3
Q. 51 The degree of differential equation d732/ + (dyj +6y° =01is

dx dx
(1 (b) 2 (©3 (d)5
d’y dy)3 5
(@) —+ | 6y° =0

Sol. @ dx2+(dx il
We know that, the degree of a differential equation is exponent heighest of order
derivative.

Degree =1

Q. 52 The solution of ;ly +y=e",y0)=0is

X
@y=e"(x-1) by = xe™
(Qy=xe™+1 dy=@+ne™
Sol. (b) Given that, Yoy e
dx
Here, P=1Q=e—

IF=elPd7_gldv g
The general solution is
y-e¥ = Ie‘x e'dx +C
= y-e* = Idx +C
= y-e“=x+C (i)
When x = 0and y = 0, then
0=0+C= C=0
Eq. (i) becomes y-e*=x

= y=xe "
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Q. 53The integrating factor of differential equation Zy +ytanx —secx =0
X

is
(@) cos x (b) secx (c) e“%* (d) e**c~¥

Sol. (b) Given that, g—y + ytanx —secx =0
x

Here, P =tanx,Q =secx
IF = edex _ eftanxdx
_ e(log sec x)
=secx
. . . . 1+y%,
Q. 54 The solution of differential equation dy _1ty is
dx 1+ x°
(@y=tan"'x (b)y — x =kl + xy)
(©x=tan"'y (d) tan(xy) =k
. dy 1+ 2
Sol. (b) Given that, et
dy dx

= =
1+y2 1+

On integrating both sides, we get
tan'y=tan"'x + C

= tan 'y —tan'x =C
= tan‘(y_x) -C
1+ ay
= y-x _ tanC
1+ ay
= y—x=tanc(l+ xY)
= y-x=K({1+xy)
where, k =tanC
i i i i ion Y 1+y.
Q. 55 The integrating factor of differential equation = + y = is
x dx X
@ = (b) < () xe* (d) e*
€ X
Sol. (b) Given that, &, Ity
dx X

- ay Iy y

dx x
= dy _ 1+ y—ay

dx x
= ay _1 Y (1-x)

dx «x x
= ay (1 - xj 1

dx X X
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Here, p=—

Q.56 y =ae™ +be ™ satisfies which of the following differential

equation?
dy dy
(@ —~+my=0 (b) =~ -my =0
dx Y dx Y
2 2
4 2 d’y 2
(00— —-m“y =0 (d)—= +m“y =0
dx? Y dx? Y
Sol. (¢) Given that, y=ae™ + be™™
On differentiating both sides w.r.t. x, we get
& _ mae™ — bme™™*
dx
Again, differentiating both sides w.r.t. x, we get
2
d—g =mPae™ + bm%e ™™
dx
2
= d—g =m?(@e™ + be™™)
dx
dzy 2
= —Z=m
dx? Y
d2
= dx% -mPy=0

Q. 57 The solution of differential equation cosxsin ydx + sin xcos ydy =0 is

@Y _¢ (b) sinxsiny =C
siny
(c) sinx + siny =C (d) cosx cosy =C

Sol. (b) Given differential equation is
cosxsinydx + sinxcos ydy = 0

= cosxsinydx = — sinxcos ydy

N Cc,)sxdx=—C(_)Syd
sinx siny

= cot x dx = —cot ydy

On integrating both sides, we get
logsinx = —logsiny + log C
logsinxsiny =log C

=
= sinx-siny=C
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Q. 58 The solution of xd—y +y=e"is

dx
i y
@y=S+ X by=xe"+Cx (©@y=x*+k  (x= X
v y Yy
Sol. (a) Given that, P iy-e
dx
= &, y_e

dx x x
which is a linear differential equation.

1
IF =ej§dx =el09%) =

The general solutionis  y-x = I(d . xj dx
X

= y~x:fexdx

= y-x=e"+k
e* k

= y=—++
X X

Q. 59 The differential equation of the family of curves x% + y? — 2ay =0,
where a is arbitrary constant, is

(a)(xz—yz)ﬂzbcy (b)2(x2+y2)ﬂ:xy
dx dx
(c)2(x2—y2)ﬂ:xy (d)(x2+y2)ﬂ:2xy
dx dx

Sol. (a) Given equation of curve is

x% +y? —2ay=0
x4y
7}/ =

On differentiating both sides w.r.t. x, we get

y(2x+2ydy]—(x2 + yz)ﬂ
dx

= 2a

d
2 = =0
y
= 2xy+2y2%—(x2+y2)%:
dx dx
= @y? — x? yz)%——ny
dx
= R L Ay
dx
= @ -2 ) Y _ony
dx

Q. 60 The family Y = Ax + A3 of curves will correspond to a differential
equation of order
(@ 3 (b) 2
(1 (d) not defined
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Sol. (¢) Given family of curves is y=Ax + A® ()

= % =A
dx
) ay . .
Replacing A by o in Eq. (i), we get
x

3
()
dx dx

Order =1

Q. 61 The general solution of & _ 2xe” Vs

dx
2 2
@e* V=C (b)e’;'+ex =C
2
(e’ =e" +C (de* ¥V =C
Sol. (¢) Given that, g—y —oxe® Y —oxe* e
X
= eY & —oxe®
dx
2
= e’ dy=2xe" dx

On integrating both sides, we get
J.ey dy=2 J.xe’“2 dx
Put x2 =t in RHS integral, we get

2xdx =dt

_[ey dy:fet dt
= e’ =¢' +C
= e =e* 1+ C

Q. 62 The curve for which the slope of the tangent at any point is equal to
the ratio of the abcissa to the ordinate of the point is

(a) an ellipse (b) parabola
(c) circle (d) rectangular hyperbola
Sol. (d) Slope of tangent to the curve = g—y
x

and ratio of abscissa to the ordinate = X
y

According to the question, & _x
dx y
ydy=xdx
On integrating both sides, we get
y2 x2
—=—+C
2 2
2 2
= L % _coypox?=2C
2 2

which is an equation of rectangular hyperbola.
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Q. 63 The general solution of differential equation & _ ez + xy is

dx
2 2
@y-cer” by=ce™
(c)y=(x+C)ex 2 (d)y:(c_x)ex /2
Sol. (¢) Given that, gl _e¥2

X

= a xy:ex2/2
dx

Here, P=—yx Q=e%"'2

IF =gl *% _g"/2

= ye ™2 =[1dx+C

= ye* 2 x4 C

- y_xex2/2 +Cetrre
= y=(x +C)e*’?

Q. 64 The solution of equation (2y — 1) dx — (2x +3) dy =0 is

2x -1 2y +1

=k (b) =k
2y +3 2x -3
2 3 2x -1
S iy =2k
2y —1 2y —1
Sol. (¢) Giventhat, @y-1)dx —(@x+ 3)dy=0
= @y - 1)dx = @x + 3)dy
dx ay
= =7
2x+3 2y-1

On integrating both sides, we get

%Iog(2x+3)=%Iog(2y—1)+|ogC

1

= 5[Iog~(2x + 3)—log Ry — 1)]=logC
= 1Iog 2x+3 =logC
2 2y —1
1/2
N 2x + 3 _c
2y —1
- 2x+3: 2
2y -1
= 2ers:}(,wherechz
2y -1
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Q. 65 The differential equation for which y =a cos x + b sin x is a solution,

is
dy dy
— =0 b)—% -y=0
@5+ (b3
dy dy
(C)WJr(aer)y:O (d)w+(afb)y:0

Sol. (@) Giventhat, y=acosx + bsinx

On differentiating both sides w.r.t. x, we get
ay )
—=-—asinx + bcosx
dx

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

2
Z—g:—asinx+b008x
X
a%y _
dx?
d2
= Eg+y20

Q. 66 The solution of Zy +y=e",y(0)=0is
X

(@y= e (x 1) b)y = xe*
©y=xe" +1 (d)y = xe™
Sol. (d) Given that, Yoyyer
dx

which is a linear differential equation.

Here,P=1andQ =e7"

_[dx x

IF=e'" =¢

The general solution is
y-e* =fe”‘-e" dx +C

= yex=de+C

= yet=x+C ()
Whenx =0and y=0 then0=0+C= C=0
Eq. () becomes y-e* =x=>y=xe "

. e order and degree of differential equation

67 The ord dd f diff ial i
3.\ 2 4

(dyJ _3dy+2(dyj =y“are

dx’ dx? dx
@ 1,4 (b) 3, 4 ©?2,4 ) 3,2
Sol. (@) Given that oy R (g)“ o
. ’ dx® a2 lax) 7
- Order =3
and degree =2
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Q 68 The order and degree of differential equation |1 + (d
x
@2,= (b) 2,3 (© 2,1 (d)3, 4
|' 2"| 2
Sol. (¢) Given that, {1 + (dd—ij J: %

Order =2and degree =1

Q. 69 The differential equation of family of curves y? =4a (x +a) is

2 dy( dyj dy
= — b)2y —~ =4
(@y”= ™ X+ » (b) 2y a

2
() ydzy ( ) =0 (d)2xﬂ+y(ﬂj -y=0
dx? dx x

Sol. (d) Given that, V2 =4a(x + a)
On differentiating both sides w.r.t. x, we get

ay ay
oy Y _4a =2y Y _4q
Y Y

dy 1 dy
= =2a=> a=—y—
yo’ ydx
On putting the value of a from Eq. (i) in Eq. (i), we get
ay 1 dyj
oy 2L —yZL
y2 y dx ( 2 y dx
dyje
dx

(s
= 2x —— + -y=0
xdx y dx y

a
- y2=2xydy yz(

Q. 70 Which of the following is the general solution
d’y ,dy
dx? dx
@y=(Ax +B)e” b)y=(Ax+B)e
(©y=Ae" +Be™ (d)y=Acosx+Bsinx
d?y dy
-2 — 0
d dx? dx s
D?y-2Dy+y=0,
where D= d
dx
(D> 2D+ 1) y=0
The auxiliary equation is m? —2m+1=0
Mm-1°=0 = m=11

+y=07?

Sol. (a) Given that,

Since, the roots are real and equal.
: CF=(Ax+ B)e* = y=(Ax + B)e*

dyj _d’y

=< are
dx?

.. (i)

of

[smce if roots of Auxilliary equation are real and equal say (m), thenCF = (C; x + C,)e ™*]
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Q. 71 The general solution of Zy + y tan x =sec x is
X

(@Qysecx=tanx + C (b)y tan x =secx + C
(tanx =ytanx + C (d)xsecx=tany + C

Sol. (@) Given differential equation is
dy
— + ytanx =sec x
which is a linear differential equation
Here, P =tanx,Q =sec x,
IF —elnxdx _goglsec x| _gep o

The general solution is
y-sec x = _[sec x-secx+C

= y~secx:jsec2 xdx +C
= y-sec x =tanx + C
Q. 72 The solution of differential equation Zy +3 =sin x is
X x

(@ x(y+ cosx)=sinx +C (b) x (y — cos x) =sinx + C
(c) xy cos x =sinx + C (d) x (y + cos x) = cos x + C
Sol. (a) Given differential equation is
dy 1 )
—~ + y—=sinx
dx x

which is linear differential equation.

Here, leandQ:sinx
X

Jldx log x
IF=e'* =%9%=x

The general solution is
y~x:fx~sinxdx+c ()

Take I=[xsin xdx

—xoosx—j—cosxdx

=—-XCOS x + Sinx
Put the value of /in Eq. (i), we get
xy=—-xcosx+sinx+C
= x(y+cosx)=sinx +C

Q. 73 The general solution of differential equation
e* +1) ydy =(y +1)e" dxis

@ (y+1=k(e"+1) by +1=e"+1+k
©y=log{kly+1)(e*+1)} (d)yzlog{(; :11}+k
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Sol. (c¢) Given differential equation
e*+1)ydy=(y+1e*dx
g_ex 1+ 3dx e +1)y

= — =
dx  e*+ )y dy e*(1+y)
- x__ ey
dy e*(1+y) e“"(+y)
- de_ y .y
dy 1+y (@{d+ye”
- di=i(1+i)
dy 1+vy e”
N d7x2 y (e’ +1
dy 1+yl e*
= (yjdy:[ © jo’x
1+ y e’ +1

On integrating both sides, we get

jwi/ydy :I1fexdx

1+ y-1 e”
dy = a.
= -f 1+y y I1+ex v
1 e*
1dy— | ——dy= a.
- I 4 -[1+y 4 J‘1+e’“ *
= y—log|(1+ y)=log|(1+e¥)+ log k
= y=log(1+ y)+log (1 +e")+log (k)
= y=log{k(1+y (1+e")}

Q. 74 The solution of differential equation ;Iy ="V 1x% eV is

x
x3
@y=e"-x?e?+C (b)ey—e":?ntC
3 3
@e+e =2 +C de - =2 1C
3 3
Sol. (b) Given that, g—y =e* 7V 4 x%e”
X
= Y _ete 4 126
dx
x 2
- Q _ e’ + «x
dx e’
= e’ dy=@* +x%)dx

On integrating both sides, we get
Jey dy = J(ex+ x?)dx

+X4c
3
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Q. 75 The solution of differential equation &y + 2y __ 1 is
dx  14® (1+x°)?

@y (1+x2)=C+tan'x b)Y =C+tan'x
T+x
©ylogl+x)=C+tan'x dy+x)=C+sin"x
. ay 2xy 1
. (a) Given that, — + =
Sol. @) dx  1+x®  (1+ x2)
Here, P= 2x2andQ: 122
1+ x 1+ x°)

which is a linear differential equation.
2x

dx

- IF=e '+*°
Put 1+ %% =t= 2xdx =dt
at
- IF:eIT:e‘"gr:e“’g(”xz):1+x2
The general solution is
’
A+ x?)=|(1+ x? +C
y-(1+ )=+ e
1
= 1+ x%) = dx +C
4 ) J-1 + x?
= y(+ax8)=tan' x+C
Fillers
. . . . dzy dy / dx .
Q. 76 (i) The degree of the differential equation — te VIO =0 1S e .
dx

2
(i) The degree of the differential equation /1 + (Zyj =X1S .eeenen. .
X

(iii) The number of arbitrary constants in the general solution of a
differential equation of order three is ....... .

(iv) by Y = 1 is an equation of the type ........ .
dc« xlogx «x

(v) General solution of the differential equation of the type

is given by ........ .

(vi) The solution of the differential equation %dy +2y =x%is e, .
X

(vii) The solution of (1 + x?) % +2xy — 4x% =0is ........ .
X
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(viii) The solution of the differential equation ydx + (x + xy) dy =01is

(ix) General solution of % +y=sinxis....... .
X

(x) The solution of differential equation cot y dx = xdy is ....... .
1+y

(xi) The integrating factor of Z—y +y= IS vevvins .
x

X
Sol. (i) Given differential equation is
a2y ¥
5 + edx =0
Degree of this equation is not defined.

L . ) L ay 2
(ii) Given differential equation is |1+ ol x
X

So, degree of this equation is two.
(iii) There are three arbitrary constants.
ay y 1

(iv) Given differential equation is — + =
dx xlogx «x

The equation is of the type g—y +Py=Q
X

(v) Given differential equation is
dx
o + P x=Q
The general solution is
xIF=[QUF)dy+ C ie,xel” = [Q!™}ay+cC

(vi) Given differential equation is
o o, O, 2

x—+4+2y=x x
dx dx x

This equation of the form % + Py=Q.
X

fgd" 2logx _ .2
IF=e'* =eg“ 9% =y

The general solution is

2 X
=—+C
= yx 7 +
2
x -2
=—+C
= y 2 X
(vii) Given differential equation is
1+ xz)—dy +2xy—4x2=0
dx

dr 1+ x% 1+x°

2
Q+ 2xy 4x _0
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2
a2 4x

= =
dx 1+ x? 1+ x°2
2x2 o
IF=e '~
Put 1+ x2 =t= 2xdx =at
fﬁ logt log (1+ x2
IF=e't =gl =g 109 (=27 _ 44 »2
The general solution is
Ay
A+ x?) =+ x? dx +C
y-(1+ %) = [ ( rrwe
= (1+x2)y=I4x2dx+C
%3
= (1+x2)y:4?+c
3
= y=4L2+C(1+xz)'1
31+ x%)
(viii) Given differential equation is
= ydx + (x + xy)dy =0
= ydx + x (1+ y)dy=0
- ox _ [u)dy
1 1 ) .
= J'fdx =- J.[f + 1] ay [on integrating]
x y
= log (x)=-1log(y)— y+log A
log (x)+ log (y)+ y=log A
log (xy)+ y =log A
= log xy + loge” =log A
= ayel =A
= xy = Ae”
(ix) Given differential equation is
& + y=sinx
dx
IF = [e =e*
The general solution is
y-e* :_[ex sinx dx + C ()
Let 1= jex sin x dx

I=sinxe” f_[cosxexdx
=sinxe*-cos xe” +.[(— sinx)e” dx
21 =e” (sinx —cos x)

I:%ex (sin x —cos x)
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From Eq. (i),

y-e” :g(sinx —cosx)+C
= y:%(sinxfcostC-e’x
(x) Given differential equation is
cot ydx = xdy
= lo’x =tanydy
x
On integrating both sides, we get
1
= —dx = |tanyd
[dx=[tanydy
= log (x) =log (sec y)+ log C
= log [xJ =logC
sec y
X
= =
sec y
= x=Csecy
(xi) Given differential equation is
ay fy= 1+ y
dx x
g + y = l + X
dx x X
= ¥ +y (1 - lj = 1
dx x x
’
1-—|dx
IF —ej( ")
:ex—logx
=e” e—\og x i
X

True/False

Q. 77 State True or False for the following

(i) Integrating factor of the differential of the form ? +P x=0Q,is
y

given by NELS

(ii) Solution of the differential equation of the type ? +Px=Q, is
y

given by x - IF = IGF) x Q, dy.
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(iii) Correct substitution for the solution of the differential equation of

the type ? = f(x,y), where f(x, y) is a homogeneous function of
X

zero degree is y = vx.
(iv) Correct substitution for the solution of the differential equation of
the type Z—y =g (x, y), where g (x, y) is a homogeneous function of
X
the degree zero is x = vy.

(v) Number of arbitrary constants in the particular solution of a
differential equation of order two is two.

(vi) The differential equation representing the family of circles
x? + (y — a)® = a® will be of order two.

1/3
(vii) The solution of ¥ _ (yj is Y3 —x?/3 = ¢

de \x
(viii) Differential equation representing the family of curves
2
y=e"(A cosx+Bsinx)isu— Q+2y=0.
dac? dx
(ix) The solution of the differential equation % _x+ey is x + y = kx?.
X X
(x) Solution ofx—dy =y +xtan Y is sin (y} =cx
dx x x
(xi) The differential equation of all non horizontal lines in a plane is
d’x
—_— = 0'
dy®

Sol. () True
Given differential equation,

o + P x=Q,
IF =elPe
(i) True
(iii) True
(iv) True
(v) False
There is no arbitrary constant in the particular solution of a differential equation.
(vi) False

We know that, order of the differential equation = number of arbitrary constant
Here, number of arbitrary constant = 1.
So order is one.
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(vii) True

1/3
Given differential equation, & = (Xj
dx x
1/3
- y_y-
dx x1/3
- y V3 dy = V2 dx

On integrating both sides, we get
Iyq/s dy = J.x’m dx
~1/3 +1 x—1/3+1

= )/_17 = T +C'
—+1 —+1
3 3
- 3y2/3_3 213 4 ¢
2 2
2/3 _ 2/3 , [ 2 |
= - =C where, = C'=C
oo e ]
(viiiy True
Given that, y=e* (Acos x + Bsinx)
On differentiating w.r.t. x, we get
g—y =e¥ (- Asinx + Bcosx) + e*(Acosx + Bsinx)
X
= %—y:ex (= Asin x + Bcosx)
dx
Again differentiating w.r.t. x, we get
2
d—g _ e* (- Acosx — Bsinx) + e*(— Asinx + Bcosx)
dx®  dx
2
- T
dx° dx dx
2
= d—g oIy +2y=0
dx dx
(ix) True
Given that, %:M3%_1+§.y
dx x dx x
= & _ gy =1
dx «x
)
IF=ex =g?2%0% =y

The differential solution,

= %:x + k
x -2+ 1
= %:_—1+k
x?  x
= y=—x + kx®
= X+ y=ka®
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()

(xi)
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True
Given differential equation,

ﬂdy:y+xtan[zj
X

dx
= Q _Y + tan (X)
dx x x
Put y_ vie,y=
=vie,y=vx
x
ay xav
= =V +—
dx dx
On substituting these values in Eq. (i), we get
xav
—+V=Vv+tanv
dx
dx av
= - =
x tanv

On integrating both sides, we get
jl dx = 1 dx
X

tanv
= log (x) =log (sinv)+ log C’
= log {xJ =log C’
sinv
= —.x =C’
sinv
= sinv =Cx
= sin? = Cx
X
True
Let any non-horizontal line in a plane is given by
y=mx+c
On differentiating w.r.t. x, we get
dy
——=m
dx
Again, differentiating w.r.t. x, we get
2
oy _g
dx

where, C = 1
c']
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