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MATHEMATICS - XIl | Differential Equetions BSQs

Date: 19/10/2021
Q1. Find the differential equation of the family of curves y = Ae® + B.e .
Q2. Find the differential equation of all non-vertical lines in a plane.
Q3. Find the differential equation of the family of lines through the origin.

Q4. If :_y — e % and y = 0 when x = 5, then the value of x when y = 3.
X

Q5. Find the solution of ;ﬂ =2Y-x
IX

Q6. Find the differential equation of all non-horizontal lines in a plane.

Q7. Find the general solution of the differential equation g_y = %
X

Q8. Solve dy +2Xy =Y.
dx

Q9. Solve the differential equation g_y f1=eY.
X

Q10. Form the differential equation having y = (sin" "' x)> + A cos” "x + B, where A and B are
arbitrary constants, as its general solution.

Q11. Find the differential equation of system of concentric circles with centre (1, 2).

Q12. Find the general solution of % +ay =e™.
IX

Q13. Given that ;ﬂ = ye* and x = 0, when y =-e. Find the value of y when x=1.
X

Q14. Solve the differential equation g_y A
X X

Q15. Find the equation of a curve‘whose tangent at any point on it, different from origin, has

y
| =.
slope y +

Q16. From the differential. equation by eliminating A and B in Ax? + By?* =1.
Q17. Solve ydx — xdy = x’ydx.

Q18. Find the equation of a curve passing through origin and satisfying the differential equation

(1+ xzjﬂ +2xy = 4x°.
dx
Q19. If y(x) is a solution of (%)% =-cos xand y(0) = 1, then find the value of y[%)

Q20. Find the general solution of (x + 2y3)g_y =y.
Ix

Q21. Solve the differential equation ;ﬂ =1+ x+y*+ xy’, when y=0and x=0.
X
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Q22. If y(1) is a solution of (1 + ) % —ty=1and y(0)=-1,thenshow thaty(1)= - % .

Q23. Find the general solution of y?dx + (x* — xy + y*) dy = 0.

Q24. Find the general solution of the differential equation (1 + y?) + (x—e®™ ') gy—x =0.
Q25. Solve X* % = X2+ xy + y~.
Q26. Solve (x + y) (dx - dy) = dx + dy.

Q27. Solve 2(y + 3) - xy ‘;ﬂ - 0, given that y (1) = —2.
IX

Q28. Solve the differential equation dy = cos x(2 — y cosec x) dx given that y = 2, when x = g .
Q29. Solve the differential equation (1 + y*)tan™' x dx + 2y (1 + X*)dy = 0.

Q30. Find the general solution of ;ﬂ — 3y = sin 2x.
X
Q31. Solve g_y = cos (x + y) + sin (x + y).
X

Q32. Find the general solution of (1 + tan y) (dx— dy) + 2xdy = 0.

Q33. Solve y + % (xy) = x(sin x + log x).

Q34. Find the equation of a curve passing through (2, 1), if the slope of the tangent to the curve

2 2
at any point (x, y) is X*y
2xy

Q35. 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 “i_ .
X“+ X

Q36. 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.

Q37. 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.

Q38. Solve x% =y (log y— log x + 1).

Q39. Find the equation of a curve passing through (1, %) if the slope of the tangent to the

curve at-any point P(x, y) is %— cos’ % :

Q40. Find the equation of a curve passing through the point (1, 1) if the perpendicular distance

of the origin from the normal at any point P (x, y) of the curve is equal to the distance of P
from the x-axis.

Q41. Solve ng_y_xy=1+cos[y),x¢0andx= 1, when y =
Ix X

r
>
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Q42. Find the solution of differential equation. xdy — ydx= /x*+ y? dx.
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MATHEMATICS - XIl | Differential Equetions BSQs-Solution

Nurturing Success...

S1.

S2.

S3.

S4.

Date: 19/10/2021

y=Ae*+B.e ™

@ 2Ae”* —2B.e ¥

dx
2
and d 3'2/ = 4Ae”* + 4B . e ¥
ax
d’y . d’y
Thus, =4 ie., -4y =0.
dx? y dx? y

Since, the family of all non-vertical line is y = mx + C, where m # tan g .

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

Let y = mx be the family of lines through origin.

Therefore, d_y =m
dx
Eliminating m, we get
_.ay dy _
= X or x—-y =0
Y2 ax 7
: Ay, a2y dy
Given that, =e =
ax e K
2y e2y C
= e’dy = |dx = —=X+
Jevay = | =

When x = 5 and y=0, then substituting these values in Eq. (i), we get

0
€ =51C
2
= l=5+C = C=1—5=—g
2 2 2
Eq. (i) becomes e?=2x-9
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S5.

S6.

S7.

S8.

When y =3, then e=2x-9 = 2x=6°+9

8
= (e +9).
2
Given that, a oYX
dx
¥ m
= d_y = 2_ o am—n = a
dx 2" a”
o d_y = g
2 2
On integration both sides, we get
[27dy = [27ax
_2Y  _9x
= 27 22 +C
log2 log2
= -27+2"=+Clog 2
= 27X-27Y=-Clog 2
= 27X-27V=K. [where, K=+ Clog 2]

The general equation of all non-horizontal lines in a plane in.ax+ by = ¢, where a # 0.

Therefore, a ax +b =0

dy

Again, differentiating both sides w.r.t. y, we get

d?x d°x
dy2 =0 2 =
d
adx x y X % X
= logy=logx+logc = y=cx
Given that gi+2xy =y
dx
= £j£+2xy—y=0
ax
= ﬂ+(2x—1)y=0
ax

which is linear differential equation.

On comparing it with 3—3/ +Py =Q, we get
X

P=(@2x-1), Q=0

j'de j-(2x —1)dx

IF=e =e
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The complete solution is

= y- e *=0+C
= y=Ce* .

$9. Given differential equation is

d—y+1 ="V

ax

On substituting x + y =, we get

Loy _dt
adx  dx
Eq. (i) becomes at =g
ax
= e~ ' dt = dx
= —e'=x+C
-1
= =x+C
ety
= -1=(x+C)e&"Y
= x+CeV+1=0
$10. Given that, y=(sint"x)*+ Acos 'x+B

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

dy)_ 2sin'x N (-A)
d  f1-x* J1-x

= \/1—x23—y=23in‘1x—A
X

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

- d2y+d_y' —2X 4o Xa2

dx® dx 2.1+ xP el J1- X

d’y X dy
1-x) LY _ J1-x P =2
= ( x)dxz 1- x2 X ax

—

= (1-x%)

2
d{—xﬂ=2
dx dx

. (i)
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S11.

S12,

S13.

2
dy & -9
dx? dx

which is the required differential equation.

= (1-x?)

The family of concentric circles with centre (1, 2) and radius a is given by

(x—1)*+ (y—2)*=2a°
= XH1-2x+ Yy +4-4y=4a°
= X+ —2x—4y+5=4"

On differentiating Eq. (i) w.r.t. x, we get

ox+2y Y _2-4Y -
dx dx
= (2y—4)ﬂ+2x—2=0
dx
dy
-2)—+(x-1) =0.
= (y-2) +x=1)
Given differential equation is
Y oy =e™
dx+ay e

which is a linear differential equation.

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

P=a, Q=¢&™

IF = ej’de _ ej’adx - o5

The general solutionis  y-e* = J.e””‘ se™dx +C

= y-e¥= _[e(’”+3”‘dx+C
e(m+s);tr
= y.eax=—+c
(m+a)
. _ e (ma a)C
= (m+a)y= —+ e
= (m+a)y=e™+Ke ™

dx

Substituting x=0 and y = e, we get

loge=¢e’+c¢, e, ¢c=0

[...

d__ye . I je"dx = logy=ée‘+c

()
K= (m+ a)C]
[ loge=1]
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Therefore, log y = e*.
Now, substituting x = 1 in the above, we get

logy=e = y=¢€°.
$14. The equation is of the type % + Py = Q, which is a linear differential equation.
X
Now, IF = Il dx =e%9%=x.
X

Therefore, solution of the given differential equation is

4

. X
x= |x-x%dx, ie., yx="—+c¢
y.x= | =
x* ¢
Hence, y= "+,
4 x
S15. Given a _ Y. 1+1]
ax 'V+x y[ X
= Y - ‘I+1]dx
y X

Integrating both sides, we get

logy=x+logx+c = Iog(zJ =x+c
X

— Z=8X+C=ex-ec = £=kex
X X
= y=kx.e"
§16. Given, equationis
AXC #By? = 1
On differentiating both sides wir.t. x, we get
2Ax + ZByd—y =
ax
= 2By Yy =—2Ax
dx
— Byﬁ =—Ax = Z.ﬂ:_ﬁ
dx X dx B

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

2 Xﬁ—y
idy+d_ydx— =0
X

dx?  dx x2
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2
= v.d L
X dx? x?
= xyﬂ+x d_y]2_y(ﬂ =0
dx? dx dx
= xyy'+x(y)y-yy =0.
S17. Given that, ydx — xdy = xydx
= iz_id_y =1 [Dividing throughout by x*ydx]
X Xy dx
= 1y i2—1 =0
xy dx X
dy _xy
= ——-—=+xy =0
ax x Y
= —y—£+xy =0
dx x
= d—y+[x——Jy =0
dx X

which is a linear differential equation.

On comparing it with g—y + Py =Q, we get
X
P= [x — 1] Q=0
X
IFoel ™
_ e]‘[x-%]dx
_ e%—lch
= e% . e—logx
X

The general solution is

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 6



= y-lexz"’z:C
X

— y= Cxe—x2f2_
S$18. Given that, (1 + x2) ﬂ + 2xy = 42
ax
2
N dy N 2Xx _ 4x

dx 1+x° AT
which is a linear differential equation.

On comparing it with 3—1 + Py = Q, we get

2x 4x°
P= , =
1+ x? Q 1+ x?
IF = edexz "1*2};2@(

Put, 1+x*=t = 2xdx=dt

B :
H:= e f :elngrzelng(1+x)

The general solution is

y-(1+x%)= I 4x” (1+x¥)dx +C

1+ x°
= y-(1+x)= [4x*dx+C
= y-(1+x2)=4—x3+c 0!

Since, the curve passes through origin, then substituting
x=0 and y=0

In Eq. (i), we get
C=0

The required equation.of curve is

3
y(1 )= 2

. y e
3(1+ x%)
$19. Given that, m ﬂ = _COoS X
1+y ) dx
. _dy = —&dx
1+y 2+sinx
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On integrating both sides, we get

j 1 dy=—_[ cos.x dx
1+y 2+sinx
= log (1+y)=-log(2+sinx)+logC

= log(1+ y)+log(2+sinx)=log C

= log{(1 + y)(2 +sin x)}=log C
= (1+y)(2+sinx)=C
_ C
= T+y=s ——
2+ sin x
= = C, -1 ()
2 +sin x

When x=0and y =1, then

1= % 4
2
= C=4
On putting C =4 in Eq. (i), we get
4
= -1
4 2+ sin x
y E = 4 —1:—4——*1
2 2 +sin = 2 5
:i_‘]:l’
3 3
$20. Given that, x+ 2 <
dx
= y—d—x=x+2y"
dy
d
= —X=£+2y2
dy y
= d_X_i =2 2
dy y
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which is a linear differential equation.

On comparing it with z—x + Px = Q, we gety
Y

P= _l‘ szyz
y

ey [ly
IF = eI Y o=e ¥
= e log y — 1
y
o 1 _ > 1
Hence, solution is -— j2y -—dy+C
y y
= Xz J.2y dy +C
y
= i = y2 + C
y
= x=y*+ Cy.
$21. given that, ay _ 1+ x+ )2+ xy?
ax
= Y14+ y21+ 4
ax
- Y~ (14 yA0 )
ax
= Y = (i) dx
1+y
On integrating both sides, we get
2
“ly= x4+ X 4K . (i)
2
Putting y = 0 and.x =0, in Eq. (i), we get
tan”"'(0)= 0 +0 ¥K
= K=4.0
1 X?
= tan” y= x+—
Y 2
= = tan| x +X—2
y 5 |
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$22. Given that, (1+¢) dy _ ty =1
dt

dy [ t 1
= - —|—|y = —
dt  (1+t 1+t

which is a linear differential equation.

On comparing it with 9% + Py = Q, we get

dt
t 1
P= —| — , = —
{1+t) < 1+t

By _1(1_1_]d,
IF=g '1tt —pg "\ 1+1 :e—[r—log(1+£)]

= e—t . eIlc:ng (1+19
=e {(1+10)
The general solution is

1+t _ j-(1+t)-e" df+C

e (1+1)
e—f et‘
= y= . +C’, where
(=1 1+t
= y= —L+C'
1+t

When t=0and y=-1, then
-1==1+C_ = C=0
1

— 1 —
yozs=m = y(h=-3.

S23. Given, differential equation is
yrdx + (X = xy +y/)dy = 0

= yedx=— (= xy + ) dy
, dx
= vy = Y)
y
dx (XZ X J
= — N1
dy yoy

Ce’

1+t

f -

()

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 10



S24,

which is a homogeneous differential equation.

X

Put — =V or X=vy
y
ax dv

= — = V+y—
dy dy

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

dv

2
V+y—==[v"=-v+1
Y 3y [ ]
= yd—v=—v2+v—1—v
dy
= yd—v=—v2—1 = fv
dy ve+1

On integrating both sides, we get

tan"'(V)=—=logy+ C

= tan™ (5} +logy =C
Yy
Given, differential equation is

A+ + - ') Y =0
dx

= (1+y2)=—(x—eta”_1y)g—z

(1+ ) L = xdgory
dy

d_x X _e
dy. “1+y> 1+y?°

=

which is a linear differential equation.

On comparing. it with j_x +Px = Q,weget

y

P= 1+ y?’

IF=e

_‘PO‘Y :ej‘mdy _ etan"y

[Dividing throughout by (1 + y?)]
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i -1
The general solution is x - " ¥ = j’

Put tan”'y=t

S$25. Given that,

Let

tan 'y

e

e Vdy+C
1+ y? 4
tan~'y \2
x- 'Y= Iu'dijC
1+y
1
dy =dt
1+ y? 4

x-e® V= Iez’ dt +C

-1 1 -1
x’etan Y = _e2tan y+C

N

-1 -1
2xelan y=eZtan y+2C

2xetan—1y= e2tan—1y_|_ K

)(Qd—y=x2+.\(y+y2
ax

2
ﬂ = 1+£+y—2
X X X
y ¥y’
f, ) =1+=+=
X X
ky k2y2
fOX, AY) = 1+ — + ——
( Y) X A2

2
FOX, Ay) = A0 (1 e V—J
X X

= x"f('x, V)

which is homogeneous expression of degree 0.

Put

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

( dv] »
v+X— | =1+v+y
_ ax

av 5
X—=1+wtVvi-v
dx

ﬂ:1+v2
X

[+ 'K=.2C]

()
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S26.

=

dv__ dx
1+v? X
On integrating both sides, we get

tan""v=log |x|+ C

= tan™’ [Z] =log | x| + C.
X
Given differential equation is
(x + ) (dx —dy) = dx + dy
dy dy
= X+ -— | =1+—
( y)( dx] dx
Put Xt+y=2z
= 1+d_y = ﬁ
dx  dx
On substituting these values in Eq. (i), we get
z [1 oz + 1] = 9z
dx dx
= [2— E] = E
dx dx
= 27 - L 0
dx dx
= 2z —-(z+1) % . 0
dx
dz .2z
= Bl
dx. “zA4+1
z+A4
= (—] dz = 2dx
Z E
On integrating bothsides, we get
j(1+l]dz = 2 [dx
z
= z+log z=2x-=log C
= x+y)+log(x+y)=2x—-1log C
= 2x—x—-y=log C+log (x+y)
= x=y=log |C(x+y)|
= e V=Ckx+y)

s Z=EXx+Yyl
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S27.

S$28.

1
= x+y)=—¢e&7’
x+y)= =

= x+y=Ke'™
Giventhat, 2(y+3)—xy & =0
dx
= 2(y+3)=xyd—y
ax
= 2%= y de
X y+3
X y+3
= 2-g= 1- 3 de
X y+3

On integrating both sides, we get

2logx=y—-3log(y+3)+C

When, x=1and y=-2, then
2log1=-2-3log(-2+3)+C

= 2.0=-2-3.-0+C

= C=2

On substituting the value of Cin Eq. (i), we get
2logx=y—-3log (y +3)+2

= 2logx+3log(y+3)=y+2
= log x* + log (y + 3)° = (.+2)
= log X° (y + 3)°=y+ 2
= X (y +3) =e" 2.
Given, differential equation.. .dy = cos x (2 — y cosecx) dx
= v cos x (2 — y cosec x)
dx
dy _
= —— =2 C0S X— yCOSec X - CoS X
dx
= d—y=2(:osx—ycotx
dx
= ﬂ+ycotx=2cosx
dx
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which is a linear differential equation.
On comparing it with g—i +Py = Q, we get

P=cotx, Q=2cosx

F= el ™ =l _ g _gin x
The general solution is

y - sinx= IZcosx-sinxdx+C

= y-sinx= _fsin2xdx+C [ sin 2x =2 sin x cos x]
= y-sinx= —00822X+C . (i)

When x = g and y =2, then

COS[ZX%]
——~ ‘¢

2.sins = -
2 2
1
= 2-1=—4C
2
= 2—1 =C = ﬂ=C
2
= C= g
2
On substituting the value of Cin Eq. (i), we get
: 1 3
ysin Xx= ——C0S2X +—.
2 2
$29. Given differential equation is
(1+ Y’ tan™ " xdx + 2y (1 + x*)dy=0
= (1 + YA tan™ xdx = -2y (1 + x*) dy
-1
- tan xzdx - 2y2 dy
1+ x 1+y

On integrating both sides, we get

tan™" x 2y
——dx'F - d
I1+x2 J-1+3./2 Y

Put, tan~'x=tin L.H.S., we get

1

1+ x? dx = dt
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S30.

and put, 1+)?=uin RH.S., we get

2ydy = du
=N pdt=—j1m; =N Ez—=—|ogu+c
u 2
1 -1 32
— E(tan X) =_|og(1+y2)+C
= %(tan"x)2 +log(1+ y?) = C.
Given, @ _ 3y = sin 2x
dx
which is a linear differential equation.
=-3, Q-=sin2x

IF = e'SIm =g

The general solution is

y-e ¥= J'sin 2x e~ dx
I I
Let y-e¥=1 .. (i)

I= [e* sin2xdx
1 I

_—3x A-3x
= I=sin2x| & —J'20032x ° " lax+cC
-3 -3 !
1 =3X o} 2 3%
= I=-—e S|n2x+—je cos 2x dx +C,
3 341 I
—3x -3x
= I= —1t-:":""sin2x+E cos 2x 2 —I(—ZSiI’lZX)e dx |[+C, +C,
3 3 -3 -3
1 =% 3 2 ~3x 4 r
= I=—-—€e""sin2x ——cos2xe ™ =1+ C [ C=C,+C)]
3 9 9
= I+£= +e‘3x(—isin2x—30032x]+C'
9 3 9
= EI=o.9‘3" —1sin2x——2—cos2x +C'
9 3 ]
- I=ie‘3" —1sin2x—20052xJ+C Where C=£
13 3 9 _ 13
= I=ie‘3" —Sil‘IZX—ECOSZX +C
13 3

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in

Page 16



3 5, (=3sin2x —2cos 2x)

= = _—eg +C
13 3
e—ﬁx
= = 13 (=3sin2x—-2cos 2x)+ C
e—3x
= I=- 13 (2cos 2x+ 3sin2x)+ C

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

-3x
y-e ¥= —6;3 (2 cos 2x + 3sin2x) + C

=N y= -% (2 cos 2x + 3 sin 2x) + Ce™.
$31. Given, % = cos (X + y) +sin (x + y) (1)
X
Put Xty=z
= ‘1+ﬁ = g
dx dx

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

(dz ] .
——=1|=cosz+sinz

dx
= g-(cosz+sinz+1)
dx
= dz. = dx
cosz+sinz+1
On integrating both sides, we get
[ dz = [1dx
COS Z + sin z+41

j _ dz - jdX
1-tan“ z/2 2tan z/2
5 + e +1
1+tan“z/2 A +tan®z/2

dz
_[ 5 5 = Idx
1-tan“z/2+2tanz/2+1+tan” z/2
(1+-tan’ z/2)
2
N J-(1+tan z/2)dz - J‘dx
2+2tanz/2

I sec’z/2dz _ _[dx
2(1+tan z/2)
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Put1+tanz2=t = [% sec? Z/ZJ dz = dt

dt _
= T—_fdx
= log |[t|=x+C
= log|1+tanz/2|=x+C
= log ‘1+tan(x;y)‘=x+c.

$32. Given differential equation is (1 + tan y) (dx — dy) + 2xdy = 0.
On dividing throughout by dy, we get

(‘I+tany)(ﬁ—1] +2x=0
dy

= (“ +tany)j—;—(1+tany)+2x=0

= (1+tany)j—;+2x=(‘l+tany)

ax 2X
_—t =1
dy 1+tany

which is a linear differential equation.

On comparing it with j_x + Px = Q, we get
Y
= ___2— , =1
T+tany

2 2cos ¥
f1+tanydy _e§m3y+tany

IF=e

fcosy+siny+oosy—sinydy
e COS ¥ 4 8Nk

J[r2gosrssny) g, |
cOS ¥+ sin y - ey+|¢:|g (cos y + sin y)

e
e’ (cos y + sin y)

The general solution is

x-¢e’(cos y+siny) = j1-e”(cosy +siny)dy +C

= x- ¢ (cosy+siny)= [e’(siny+cosy)dy+C
= x-e(cosy+siny)=€e’siny+C [ jex{f(x) + f'(x)}dx =exf(x)}
= x(sin y+cos y)=siny+ Ce™’.
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$33. Given differential equation is
y+ a (xy) = x(sin x + log x)
dx

dy

= y+x — + y=x(sin x + log x)
ax
= xd—y+2y = x(sin x + log x)
adx
dy 2
= —+—y =sinx + log x
dx X

which is a linear differential equation.

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

P= E Q =sin x + log x
X

2
;dx_ 2 log x 2

»‘F=.‘s-J e =X

The general solution is

y-xt= J-(sinx+logx)x2dx+C

= y-xX= I(xzsinx+leogx)dx+c

= y-xX= Ixzsinxdx+_[leogxdx+c

- y-X=L+I,+C ()
Now, I = fxzsinxdx

X2 (- cos x) + I2x cos x dx

1

“x® cos x + [Zx (sin x)= J2 sin xdx}

I, = —x* cos x + 2x sin X#,2'cos X .. (i)
and L= _[xz log x dx
3 3
= |ogx._x_._ 1X_d
3 x 3
3
=Iogx-x——— x“dx
3 3
x* 1 x°
=logx - ——-—-— .. (iii
9X =33 (i)
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On substituting the value of I, and I, in Eq. (i), we get

3
y-xX= —x2cosx+2xsinx+2wsx+%logx—%x3+C

2sinx 2cosx X X s
= —CO0S X + + >— +—log x ——+Cx
X X 3 9

$34. |t is given that, the slope of tangent to the curve at point (x, y) is x22+ y?
Xy

2%
(x.¥)

dx 2xy

- day _1(x_ ¥y

dx 2 y x
which is a homogeneous differential equation.
Put y=vx

ay _ av
= —— = V+X—

dx dx

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

dv 1[1 ]
V+X—=—|—+vV
dx 2\v
1[1+v2]
= V+X—= —
2 v
dv  1+Vv?
: —_— = _—
adx 2v
av _ Tsy? = 2v?
= X— M —=
ax 2v
dv  1-v?
3 - =
dx 2v
- 2v2dv=%
1-v X

On integrating both sides, we get

5 = -

IZV dv = dx
1-v X
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Put 1-v?=tin L.H.S., we get

= —2vdv= dt
dt ax
= - = _
t X
= —logt=log x+log C
= —log(1-v®) =log x+log C
y.?
= —Iog[1——2] =logx+log C
X
2 .2
= —Iog[x zylzlogxﬂogc
X
X2
= Iog( > 2} =log x+log C
X -y
2
= 2X 2 =CX
X -y

Since, the curve passes through the point (2, 1).

7?)2 ~=C(2) = C=
(2)"-()

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

W|N

S$35. It is given that, slope of tangent to the curve at any point«(x, y) is }; -1
X + X
dy) - y-1
dX ),y X+ X
- AR A
dx x*4 X
N dy . :;fx
y~1 wx +x
On integrating both sides, we get
-[ dy - J' dx
y -1 xX* + x
dy dx
— =
J‘y -1 Ix(x+ 1)
- 9y [ LN PV
y -1 X x+1
= log (y—1)=log x—log (x+ 1) +log C
= log (y—1) = log (ﬁj
X +1

()
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S36.

xC
x+1

y-1=

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

1.C
0-1=— = C=
+1
. o -2X
The particular solutionis y—-1=
X+1
= y=-1)(x+1)=-2x
= y-1x+1)+2x=0.
Slope of tangent to the curve = Cd"_y
X
and difference of abscissa and ordinate = x—y
. . dy _ 2
According to the question, vl (x—-y)
X
Put X—-y=z
= 1-— d_y = 2
dx dx
= d_y =1 - %
ax dx

1—z = 72
dx
az
= 1-22= —=
dx
= dx= d22
1-z

dz
d
I j.1—22’
= x=llog1+—z+C
2 -z
= x=llog 1+x-y
2 1-X+y

-2
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S§37.

Since, the curve passes through the origin.

= C=

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

X = 1'09 1+X7_y
2 1-x+y
_ 1+ x -y
= 2x=log|——
1-x+y
- o2 = 1+x—y‘
1-x+y
= (1-x+y)e®=1+x-y.

The below figure obtained by the given information.

Let the coordinate of the point P is (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.

Slopeof AB= 2=V __ Y
2x -0 X

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

a _ Yy
dx X
y X

On integrating both sides, we get

logy=-logx+log C
_ C
log y =log —
X

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

Iog1=|og%
= O=log C
= c=1

o2
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1
log y = log —
X

1
= Y=
X
— xy=1.
$38. Given, Xd_y =y (log y—log x + 1)
ax
= xﬂ =ylog(£J+1
ax X
- @ i[mglnj 0
ax  x X

which is a homogeneous equation.

Put Y = v or y=wx
X
L V+ X av
ax dx
On substituting these values in Eq. (i), we get
w+xﬂ =v(logv+1)
ax
= xﬂ=v(logv+‘|—1)
dx
— X ﬂ =V (leg v)
dx
adv ax
= = —
viogv X
On integrating both sides, we get
[y
vlogv X

On puttingdog v=uin L.H.S. integral, we get

1-dv=du

v

[t
u X
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= log u=log x+log C

= log u=log Cx
— u==Cx
= log v=Cx
= log [ZJ = Cx.
X

$39. According to the given condition

ay _y 2 Y
dx X X

This is a homogeneous differential equation.

Substituting y = vx, we get

dv 2 dv 2
V+X— =V=C008°V = X-— =—C08°V
ax dx
dx
= sec’dv=-— = tanv=-logx+c
X
y _
= tan=+logx =c¢
X

Substituting x=1, y = % we get ¢ = 1. Thus, we get

tan [£J+Iogx =1,
X

which is the required equation.

$40. Let the equation of normal of P(x, y).be Y= y= % (X—=x)

Therefore, the length ofiperpendicular from origin to(i) is

y+x%
dy

- (i)

.. (ii)

()

- (i)
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dx | dx , , 5 ax
= — | —(x +2xy | =0 = — =
dy{dy( & y] dy
or d—X= 22xy2
dy ye—x
Case - I ox =0 = x=k

dy

Integrating both sides, we get x = k, Substituting x =1, we get k= 1.
Therefore x = 1 is the equation of curve (not possible, so rejected).

2,2
Case - II: - 22xy2 = d_y=u,
dy y -x ax 2xy
Substituting y = vx, we get
dx 2vx? dx 2v
2
= M — 2V2 dv = ‘__dx
2v 1+v X

Integrating both sides, we get
log (1 +v?) =—log x + log ¢

= log (1 + v?) (x) = log ¢
=N (1+v)x=c
= X+ y? = cx.

Substituting x=1and y=1, we get c = 2.
Therefore, x* + y* — 2x = 0 is the required equation.

S41. Given equation can be written as

2 9 -20032[L)
X E(——xy— ox |’ x#0

dy 2[ y ]
x2 =L _ Xy SEC” | —
= S o . S R —22X {ng—y—x}/]ﬂ
2 cos® (ij X
2x

Dividing both sides by x°, we get

secz(i] Xd_y_y
2X { dx =i3 - 49 tan(ij =i3
X dx 2X X

(k e R)
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Integrating both sides, we get

tan(ij = 1 + k.
2x

Substituing x=1,y= r ,wegetk= E , therefore, tan [L] = - Lz + E is the required solution.
2 2 2X 2x° 2

$42. Given equation can be written as xdy = ({/x* + y* + y) dx, i.e.,

dy _ JX+yi+y )

ax X

Clearly R.H.S. of (i) is a homogeneous function of degree zero. Therefore, the given equation is
a homogeneous differential equation.

Substituting y = vx, we get from (i)

dv x2 +vix? +vx . dv
2
V4+X—= ie.. V+x—=Jl4vi+v
dx X dx
dv > dv dx

== .. (i)

Integrating both sides of (ii), we get

log(v +1+v?) =logx+logec = v+ Jl¥v? =cx
2 _
= £+J1+‘:—2 =X = 44 y? = o

X
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