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Q1. Form the differential equation from the following primitives where constants are
arbitrary : y =cx + 2¢? + ¢*

Q2. Form the differential equation from the following primitives where constants are
arbitrary : xy = a*

Q3. Form the differential equation from the following primitives where constants are
arbitrary : y*=4ax

Q4. Form the differential equation from the following primitives where constants are
arbitrary : e+ ce¥=1

Q5. Form the differential equation from the following primitives where constants are

arbitrary: y=ax?*+bx+c

Q6. Form the differential equation representing the family of curves y = A cos (x + B), where
A and B are parameters.

Q7. Form the differential equation of family of parabolas having vertex at the origin and axis
along positive y-axis.

Q8. Form the differential equation of the family of curves represented by y = ¢(x - ¢)?, where
c is a parameter.

Q9. Form the differential equation representing the family of ellipses having centre at the
origin and foci on X-axis.

Q10. Show that the differential equation that represents the family of all parabolas having
their axis of symmetry coincident with.the axis of x is yy, + y,2= 0.

Q11. Form the differential equation of the family of circles in the second quadrant and touching
the coordinate axes.

Q12. Form the differential equation representing the family of hyperbolas having foci on
X-axis and centre at the origin.

Q13. Form the differential equation of the family-of curves represented by the equation
(a being the parameter):
(x—a)?+2y’= a°

Q14. Form the differential equation of the family of ellipses having foci on y-axis and centre at
the origin.

Q15. Form the differential equation satisfied by the equation y = ae®*, a and b are arbitrary
constants.

Q16. Find the differential equation of all circles touching the x-axis at the origin.

Q17. Form the differential equation corresponding to y> = a(b — x) (b + x) by eliminating
parameters a and b.
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Q18. Find the differential equation of all circles touching the y-axis at the origin.

Q19. Find the differential equation of all the circles in the first quadrant which touch the
coordinate axes.

Q20. Obtain the differential equation of all circles of radius r.

Q21. The differential equation xZ—ysin(%] +x —ysin (% ) =0 is homogenous. Find the
X

b
particular solution of this differential equation, given that x=1 when y =

E .
Q22. The differential equation [x sin? [%J_y] dx + x dy = 0 is homogeneous. Find the
particular solution of this differential equation, given that y = — when x=1

4

Q23. The differential equation 2ye*Y dx + (y — 2x e*¥) dy =0 is homogeneous. Find the particular
solution of this differential equation, given that x = 0 when y = 1

Q24. Find the particular solution of the differential equation
T

:—x+ xcoty =2y +y*coty,(y #0), given that x=0wheny = >
y

Q25. Find the particular solution of the differential equation
(tan”'y — x)dy = (1 + y?) dx, given that when x=0,y=0
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MATHEMATICS - Xl | Formation of Differential Equetion NCERT-Solution

S1.

S2.

S3.

S4.

We have,

=

Date: 19/10/2021

y =cx+2c¢?+¢? . (i)

dy

ax

Substituting ¢ in Eq. (i) is

We have,

We have,

(g2

Y= " ax dx dx
Xy = a?
dy _— o . .
Xa*‘ Yy = 0, which is the required differential equation
y? = 4ax .. (1)
dy
2y— =4
ydx @
1,9
27 dx

= putthe value of a in equation (1)

We have,

1. dy

2 = 4 yw—=.x

y 2 X ax
Gj_y = is required differentialequation
dx 2x

e+ ce¥ =1 .. (1)
e” +ce”ﬂ =0

ax

c = —~‘5‘Hﬁ

dy
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Put the value ‘¢’ in equation 1.

| oy |
eX—(ex-r—]e =1

dy
$5. Differentiate y three times to get c;i{ = 0 as the required differential equation.
y =ax?+bx+c ()]

Differentiating Eq. (i) three time because Eq. (i) has three arbitraray constant.

d
d_i(/ = 2ax+b
d?y
a2 = 2a
d’y
= 0.
dx?®
$6. We have,
y = Acos (x + B), ()

Since the given equation contains two arbitrary constants, we shall differentiate it two times and
we shall get a differential equation of second order.

Differentiating (i) w.r.t. X, we get

j—i = — Asin (x + B) ... (ii)

Differentiating (ii) w.r.t. x, we get

d?’y

e = — Acos (x+B).
X
d’y o
= o = -y [Using (i)]
d2
= dx}; =0

which is the required-differential equation of the given family of curves.

S7. The equation-ofthe family of parabolashaving vertex at the origin and axis along positive y-axis is

x? = 4ay, where a is a parameter . ()
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Differentiating w.r.t. x, we get Y

)

X

2x = 4ad—y =a=
dx 2(

3

Substituting the value of ain (i), we get

x2 = 4x X Xy:Xd—y=2y )?’ ;\/
dy ax ’
2 — A J Y
dx
This is the required differential equation.
S8. We have,
y = c(x —c)? . ()
Since the given equation contains only one parameter, we differentiate it once, so that
dy .
— = 2¢(x -
dx c(x —c¢) (i)

From (i) = (ii), we get

v _ Ex-of
dy = 2£(x-0)
dx
y _ Xx-c
= dy =5
dx
_ 2y
= X—¢C = dy
dx
2y
= c = X_E
ax

2 2y Y
Y

dx dx
dy _ , .. dy
= y[dx] = 4y [xa 2y
dy Y’ dy J
2| =4 =2 _2
. (d} y[xdx y

Which is the required differential equation.
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S$9. The equation of the family of ellipses having centre at the origin and foci on X-axis is

2
+2— =1, where (@>b) .. () AY

a: b?
(0, b)

Differentiating (i) with respect to x, we get
(a, 0)
i) %\ .

x>y
)

2 2ydy _ o \
a> b?dx “ ’
o)

x,ydy -. &‘%
= a b>dx - (i) Ly
Differentiating (ii) with respect to x, we get
1 1(dyY 1 d? _
e e o -
Multiplying (iii) by x
x x(dyY xydiy ,
—+—|— | +— =
a? bz(dx] b dx =0 - (W)

Subtracting Eq(iv) from Eq(ii)

1( dy (dy) d?y d%y [dyT dy
B _— — | - =0 X + X —=—| —y—=— "=
b? (y dx X[dx) Vo =Y T ax ) Lo

This is the required differential equation.

$10. The equation that represents a family of parabolas having their axis of symmetry.cdincident with
the axis of x is

y? = 4a(x-h) .. (i)

This equation contains two parameters'a and h, so we will differentiate.it twice to obtain a second
order differential equation.

Differentiating (i) w.r.t. x, we get

dy

2y =4

ydx 4

y Y = 24 ... (ii) (h, 0)
ax

Differentiating (ii) w.r.t. x, we get

d?y (dy T
+| = | =
Y a2 [dx 0

= YW, *y?=0

which is the required differential equation.
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S11. The equation of the family of circles in second quadrant and touching the coordinates axes is
(x+a)Y+(y—aP? =a%,a>0or, x>+ y’+2ax—2ay+a’=0 .. ()

Differentiating (i) w.r.t. x, we get

Yy
2x+2yd—y+23—23d—y =0
dx ax
dy dy X +py dy
— +al1--= = = = <
= X+ydx+ [ de O=>a o , where p o
Substituting the value of ain (x + a)? + (y — a)? = a?, we get
X'« > X
2 2 2 v
[way] (y_xw;/] _ [pr] y
p-1)\ p-1 p-1
(PX =X+ x+py)*  (Py—y-X=py) _ (x+py)
(p—1)° (P17 (p—1)
= (X + yPp? + (y + XP? = (x + py)?
dy
= (x +y)? (1 +p? =(x+ py), where p = o

This is the required differential equation.

2 d_y ’ dy 2
(xX+y) [1+(dx)J = (x+ya) .

$12. The equation of the family of hyperbolas having foci on X-axis and centre at the origin is

x? y? .
—-= =1 o (
7 b (i)
This equation contains two parameters a and b, so we will differentiate it twice to obtain a
second order differential equation.

Differentiating w.r.t. x, we get

2x 2y dy _ XAy dy _ .

A b7 dx = 5 b2 dx =0 .. (i)

W (dy) ydy _

= 2 b"’(dxj T dx® O - (i)
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Multiplying (iii) by x and subtracting from (ii), we get

AW (Y, LY dy () dy
bz{ydx-'-x(dx] dx} 0 = Ve T ax ) T ax 0

This is the required differential equation.

S$13. The equation of the one parameter family of curves is

(x—a)p+2y* = & ()
Differentiating with respect to x, we get

dy
2(x—a)+4y— =0
(x-a)+ Y
dy
—g = 2v2L
= X—a ydx
= a=x+2yﬂ
dx

Substituting the value of ain (i), we get

dy i dy Y d
4y2[—J +2y? = [ 2 _y] 2 2 = Y
dx X+ ydx = y2 — X 4Xydx

This is the required differential equation.

S14. The equation of the family of ellipses having centre atthe origin and foci on y-axis.is

2 2
X +X =1 whereb>a .. (i)
a b
This equation contains two parameters a and b, so we will differentiate it twice to obtain a

second order differential equation.

Differentiating w.r.t. x, we get N
J J Y(0,b)

2X 2y dy y dy .
—= 2 =0 + = v (il
PR 82 b? dx (W)

Differentiating (ii) w.r.t..x; we get
1 1(dyY y d’ _ X (0,0
a_2+?[d)<) +?dx2 =0 S (IT)) -
Multiplying'throughout by x, we get

(a,0

L

F 3

> v

X dy xy d?y _ . vy’
— — =0 (1 -
7 +b2(dx] b7 dx? )
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Subtracting Eq. (ii) from Eq. (iv), we get

1] (dyY . diy (dy)| dy . d’y dy
bz{x(dx} Xy 57 Y | g —O:X[EJ + Xy -y—=0

This is the required differential equation.

S$15. We have,
y = ae™ - (i)
Since there are two arbitrary constants in (i), so we shall differentiate it two times and we shall
get a differential equation of second order.

Differentiating (i) w.r.t. x, we get

4

= ae®™ . b
ax
= /. by [using (1)] ()]
ax

Differentiating (ii) w.r.t. x, we get

d?y dy
O = ba .. (i)
From (ii) and (jii), we obtain
d’y _ (1dy|dy [From (i 21 B
dx’® y dx ) dx y dx
Iy . (d—yf hich isth ired diff tial ti
= y oz - lax ) which is the,required differential equation.
$16. The equation of the family of circles touching x-axis at the origin is
(x=0)2+(y-a) = a
= X2 +y?—2ay+a? = a?
X+ y?—2ay+a’'= a
= X2+ y2—2ay = 0 ()

where a is a parameter.
This equation contains only one arbitrary. constant, we differentiate it once w.r.t. x, so that
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dy ,_dy Y
2X+2y—-2a— =0
ydx ax
ad—y = X+Yy —y 3
dx ax (0. a)
o) |
X+y|— a
dx .
= a = dy ... (i)
hat Al X X
dx ©
Putting the value of a from Eq. (ii) in Eq. (i), we get %
2
dy
x+y(_)
dx 2, 2\ 2 dy
2 = - N/ - et 48
X2+ y2 = 2y dy _(x +y )d 2xy + 2y I
dx
dy
x2 — )L =
= X -y )dx 2xy

This is the required differential equation.
S$17. We have,
y? = a(b? - x?%) - (D)

Since there are two arbitrary constants in the given equation;=so we shall differentiate it two
times and we shall get a differential equation of second order.

Differentiating (i) w.r.t. x, we get

dy
2y— = -2
ydx ax
= yj—i = —ax .. (i)
Differentiating (ii) w.r.t. x, we get
ydz_h[ﬂ)z =g (i)
dx? \ dx
From (ii) and (iii), we get
2 2 d
x|y LYy (d—yj -y [Putting the value of a from Eq. (iii) to Eq. (ii)]
ax dx ax

This is the required differential equation.

$18. The equation of the family of circles touching y-axis at the origin is
(x—a)}+(y-0)? = a
X2+ a*—2ax+y? = a?

0 ()

= X2+ y? — 2ax
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where a is a parameter.
This equation contains only one arbitrary constant, we differentiate it only once w.r.t. x, so, that

2X +2y dy 2a

< _ =0
dx
= a = X+yd_y .. (i)
dx
Putting the value of a from Eq. (ii) in Eq. (i), we get Y
x2+y2—2x(x+yd—yj =0
dx
dy
= x* + 2—2)(()(+ —):
y | ydx_ 0 < X
= y2—-x* = 2xyd—y
adx

This is the required differential equation.

$19. The equation of circles in the first quadrant which touch the coordinate axes is
(x—ay+(y-ay=a 0)

This equation contains one arbitrary constant, so we shall differentiate it once only and we shall
get a differential equation of first order.

Differentiating (i) w.r.t. x, we get

2(x—a)+2(y—a)% =0

ILY
= x—a+(y—a)d—y =0
dx a
— —a[1+—01) =_[x+yﬂ]
dx ax ,
X'e > X
@)
dy
X+y—
= a= ddx ,
1+ Y vy
dx
- X+tpy _dy
— as= , where p= —
1+p ax

Substituting the value of ain (i), we get
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S20.

2 2 2
_X+py _X+py | o_ X+PJ/J
[x 1+p) +(y 1+p} (1+P
. (x+px-x-py) (y+py-x-py) _ (x+py)
(1+p) (1+ p)? (1+p)?
= (xp — py)* + (y — x)* = (x + py)?
= (X = yyp* + (x = y)* = (x + py)?
= (x=y)? P>+ 1) = (x+ py)
2 d 2
= (x—Y)2[1+(3—J;) ] = [X+.Vd—i]

This is the required differential equation.

The equation of the family of circles of radius ris

where a and b are parameters.
(x—aF+(y=b2 = r

(i)

Since equation (i) contains two arbitrary constants, we differentiate it two times w.r.t. x and the
differential equation will be of second order.

Differentiating (i) w.r.t. x, we get

dy
2(x—a)+2(y-b)-Z = 0
(x—a)+2(y )dx

- <x—a)+(y—b)j—’; -0

Differentiating (ii) w.r.t. x, we get

d?y dyT
1+(y - b)—=+| — | /5
(y )dx"’ [dx 0

d*y
b =
(y.—b) e

... (i)
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Putting the value of (y — b) in (ii), we obtain

Substituting the values of (x — a) and (y— b) in (i), we get

ax

I R e

d’y ’ d’y ’
& &
3
dy ?
1+ — =
- (&}
This is the required differential equation.

S21. Given differential equation is

ay . (¥ (y
X—sin| = | = 2
e (x] ysm[x] X
or d_y Sga - —1
dx X sinz

X
Which is a homogenous diffrential Equation

Let y = vx
By
dx dx
av 1
= VAEX— 5V -
ax sinv
de 1
= - = -
dx sinv
dx
= ' = ——
sinvadv X

Integrating on both sides, we get

= Jsinvdv = _d_x

dy
dx

4

d’y
dx?

:
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= —cosv=—In|x|+cC

= —cos£=—ln|x|+c [‘-‘V=Z}
X X
T
Given that, x=1y= 5
= -0=-0+c¢c = ¢=0

cos L In |x|
X

— X = ecos(wx}

S$22. Given differential equation is
[X sin? [%} - y} dx + xdy

oy

—xsin®| =

a7 [x]
dx X

1"
o

=

which is a homogeneous differential equation

Put y = vx
—y =V+Xﬂ
dx dx
dv vx—xsinz(ﬁl
X
V+X—= -
= dx X
+ @ sin®
= v de =v-— )
dv
— & dino
= de sin?(v)
adx
= cosec?v dv = Y

Integrating-on both sides, we get

dx
Icosecz vav + J.7 =0

= —cotv+log|x|=rc
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y y
— =4 s's v = -
= cot(xJ +log |x|=rc { x} ()]
Given that,

=~ when x=1
y=, when x=

T
—cot — +log |1] =
cot 7, ogl|ll=c

= ==1+0

= c=-1

Required particular solution is

— cot (%] +log |X| =—1

= 1 +log |x| —cot [%] =0

S$23. If each terms of a differential has same degree, then it is a homogeneous differential equation.

The given differential equation can be written as

= (i)

dx  2xe"” -y
4 2ye’

To solve it, we make the substitution

X=vy ... (i)
Differentiating Eq. (ii) w.r.t. y., we get

dx
Substituting the value'of x and d—y in Eq. (i), we get

v+y@ _ 2ve" -1

dy 2¢"

- yd_‘/_ 2ve“’—1_v
dy 2¢e"

dv 1

E= 2e’
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S24.

_dy
2evdv=——
= y

Integrating both, sides, we get

IZe"dv = - Yy
Yy
= 2e'=—logly|+ C

and replacing v by % we get

2¢” +log |yl =C
Substituting x =0 and y =1 in Eq. (iii), we get

2e°+log[1|=C=C=2
Substituting the value of Cin Eq. (iii), we get

X

2eY +log|y| =2
which is particular solution of the given differential equation.
Given differential equation is
dx
@ +xcoty=2y+y2coty, (y#0)

which is a linear differential equation.

o OX
Comparing with dy +Px=Q

Here, P=coty and- Q=2y+ y?coty
Now, IF. = el el
= 69" —giny

. Complete solution is

X-(LF)= [Q-(IF)dy+c

X -siny= J(2y+yzcoty)-sinydy+c

= x sin y=2jysinydy+jyzc?sydy+c
|

... (iif)
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S§25.

= 2[ysinydy +y* [cosy dy - l(diyyz]j cosydy]dy+c
. : . . . d
[Usmg integration by part in second integral /.e. j f.lﬂﬂdx =ujv dx —I { (a uj vdx)}dx]

= 2jysinydy+y2 siny—ZIysinydy +C
=y?’siny+c

= xsiny=y’siny+c .. (i)

Given that, x=0when y = g

0= kil 2 sin~ +¢ = —n—z
= = 2 2 = C=
Put this value in Eq. (i), we get

nz
xsiny=y?siny— 7

2
T
= x=y2—7.cosecy

which is required particular solution of given differential equation.

Given differential equation is,
(tan'y — x)dy = (1 + y?) dx

(tan”'y - x) ) dx

1+ y? dy
dx X tan"y
= dy ~ 1+ y2 X 1+ y?
dx 1 tan™ y
- i

-+ — X = >
dy 1+y 1+y
which is a linear differential equation

_ X
Comparing with E + Px = Q, we get

1 _tany
T 1+ y? and Q= 1+ y?

P

dy
Now, IF = o™ _ ef‘”’z = "y

Complete solution is
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x-(IF)= [Q-(IF)dy+c
= xe® Y = Jtan‘1y xe™ "V 4
1+ y?
Let t=tan"y, dt= ! dy
1+y?

x-e™" = It-e’dt+c
- X %" = t-e‘—j1-e"dt+c [Using integration by parts]
= X" = .o g 4c
= x-e™' = (tan” y —1)e®™" ¥ +¢ .. (i)

Also, giventhat, when x=0,y=0

0=(tan"'0-1)e™ °+c
= 0=(0-1)e"+c

= 0=0-1)-1+c=>c=1
From Eq. (i), we get

x.e® = (tany—1). eV +1

P
x=tan'y—1+ e

which is the required particular solution cf the differential equation.
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Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.

Qo.

dy

Date: 19/10/2021

Determine the order and degree of the following differential equation.

y+d—y=1fydx

dx Z

Determine the order and degree of the following differential equation.

Determine the order and degree of the following differential equation.

7 =1+ dy
dx dx

Determine the order and degree of the following differential equation.

Write the degree of the following differential equation
2,32 4
X3 d ]zf + [d_y] =0,
dx dx

Write the degree of the following differential equation

4 2
[d_y] +3xd y =0.
dx

Determine the order and degree of the following differential equation.

2 2
d “2’ +cos(ﬂ]=0.
dx dx

Determine the order and degree of the following differential equation.

d'y . (d’y
dx“+sm(dx3 =0

Determine the order and degree of the following differential equation.
d’y & 2

—F+te™ 3y =0.

dx® y
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MATHEMATICS - Xl | Order and Degeree of Diffefential Equetion NCERT-Solution

S1.

S2.

S3.

S4.

S5.

Date: 19/10/2021

We have,
dy _ 1
+— = — |ydx
4 dx 4 I
dy d*y 1
— + - —
= ax dxr 47
. . . o .. d% . .
The highest order differential coefficient in this equation is e and its power is 1. Therefore, the

differential equation of order 2 and degree 1.

The given differential equation when written as a polynomial in AN

dx
2
[d_y] _yd_y+c =0
ax dx

The highest order differential coefficient in this equation is % and its poweris 2. Therefore, the

differential equation of order 1 and degree 2.

The given differential equation when written as a polynomial in derivatives becomes

2 2 2.2 2
- (2] g

dx? dx
2

dx?
differential equation is of second orderand second degree.

The highest order differential coefficient'in this equation is andits'poweris 2. Therefore, the

The given differential equation' when written as a polynomialin derivatives becomes
2. \2 2)°
(g (2]
ax dx

The highest order differential coefficient'in this equation is

2

d°y
dx?
the differential equation is of second order and second degree.

and it's power is 2. Therefore,

We know that the degree of the differential equation is the degree of the highest order derivative,
when differential coefficients are made free from radicals and fractions sign
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S6.

S7.

S8.

S9.

Given differential equation is
x* + =] =
{_dsz dx 0

Here, we see that differential coefficient is free from radical sign.

Degree = 2

We know that, the degree of the differential equation is the degree of the highest order derivative,
when differential coefficients are made free from radicals and fractions sign

Given differential equation is

dy\* d?y
D yax| LY.
[dx} i X[dxz 0

Degree = 1

Here, we see that differential coefficient is free from radical sign.

The order of the highest order derivative present in the given differential equation is 2. So, its
order is 2. The given differential equation is not expressible as.a polynomial in differential
coefficients. So, its degree is not defined.

The highest order derivative present in the given differential equation is 4, so the order.ofthe
given differential equation is 4. As it is not expressible as'a.polynomial in differential coefficients.
So, its degree is not defined.

The highest order differential coefficient present in.the differential equation is 2:5—{_ So its is

X
order 5.

d
As the LHS of the differential equation.is not expressible as a polynomial in d—j): So, its degree is
not defined.
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MATHEMATICS - Xl | Solution Of Different Equetion NCERT

Date: 19/10/2021

Q1. Inabank principalincreases at the rate of 5% per year. An amount of Rs. 1000 is deposited
with this bank, how much will it worth after 10 years (e’° = 1.648).

Q2. In a bank principal increases at the rate of r% per year. Find the value of r if Rs. 100
double itself in 10 years (log, 2 = 0.6931).

Q3. Solve:sec?xtan ydx+sec?ytan xdy=0

Q4. Find the particular solution of the differential equation satisfying the given condition

zy_x = y tan x, given that y =1 when x = 0.

Q5. Solve the following differential equation
etanydx+(1-e)sec’lydy=0

Q6. Solve the following differential equation
(1+y?)(1+logx)dx+xdy=0

Q7. Find the particular solution of the differential equation
(1+ e*)dy +(1+y?)e*dx=0, giventhaty =1whenx=0.

Q8. Solve the following differential equation 3—’; =1 +.x?%+ y? + x?y?, given that y = 1

when x=0
Q9. Solve:
e*\/1- y?dx +£dy =0
X
Q10. Solve the differential equation x(1 +y3) dx - y (1 + x?)dy = 0, given that y = 0, when x = 1.
Q11. Solve (X — yx?) dy + (y* + x*y?) dx =0

Q12. Solve 3e*tan y dx + (1 — e¥)sec?ydy =0

Q13. Solve:
ay _ e’ + x’e”
dx
Q14. Solve:
dy _1+y°
dx 1+%°

Q15. Find the equation of the curve passing through the point (0, — 2) given that at any point
(x, y) on the curve the product of the slope of its tangent and y coordinate of the point is
equal to the x-coordinate of the point.

Q16. At any point (x, y) of a curve, the slope of the tangent is twice the slope of the line segment
joining the point of contact to the point (— 4, — 3). Find the equation of the curve given
that it passes through (- 2, 1).
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Q17. From the following differential equation, find the equation of curve passing through
the point (1,-1)

d
xyd—iz (X +2)(y +2).

Q18. Solve :
d -2.Jx
_y % = eV/— x #0.
X
Q19. Solve : d_y y =cos X +$|:x , x >0.

Q20. Solve : 3_y+ ytanx =2x +x*tanx
X

Q21. Solve the following initial value problem:
(x+y+1fPdy=dx, y(-1)=0
Q22. Solve the following differential equation:
dy
X +y) — =a’
(x+y) d
Q23. Solve the following differential equation:

%:(4x+y +1)?

Q24. In a culture the bacteria count is 100000. The number is increased by 10% in 2 hours. In
how many hours will the count reach 200000, if the rate of growth of bacteria is proportional
to the number present.

Q25. Solve the following differential equation:
dy
dx

Q26. Solve the following differential equation % + y cot x = 4x cosec Xx, given that y =0

=cos(x +y)

hen x=
wenx-z.

Q27.Solve : ydx+ (x—y)dy =0
Q28. Solve : ydx— (x+ 2y?)dy =0

Q29. Solve the following differential equation

dx yanx-smx

Q30. Solve the following differential equation
(1 + x?) dy + 2xy dx = cot x dx, (x+.0)

Q31. Solve the following differential equation x dy — (y + 2x2) dx = 0.

Q32. Solve the following differential equation (y + 3x?) g_x = X.
. y
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Q33. Solve the following differential equation
(x%+ 1)% +2xy = Jx?+4
Q34. Solve : (x® = 3xy?) dx = (y* — 3x?y) dy.
Q35. Solve the following differential equation x dy + (y — x®) dx = 0.

Q36. Solve the following differential equation

dy L
Oe=1) o+ 2y = 5 |x[#1

Q37. Solve the following differential equation

dy
2 — =
cos* X — +y=tanx

Q38. Solve the following differential equation

d
(x log x) Ey +y=2log x
Q39. Solve the following differential equation
dy
2y = - -1
(1 +x?) dx +y=tan" x
Q40. Solve the following differential equation

d_y+ = in X
dx TY=cosx-s

Q41. Solve the following initial value problem:

(x+1)y —2xy=(x*+2x*+1)cos x, y(0)=0.

Q42. Solve the following differential equation

ﬂ+ x=tan x
dx ysec x=

Q43. Find the general solution of the following differential equation

(xlogx) -~ +y= " logx

Q44. Solve the following differential equation

dy 1 ) _ N
(1 + x?) dx +2xy = 15 X2’ given y = 0 when x= 1.

Q45. Solve : ‘;_y+ xsin2y =x*cos’y
X

Q46.Solve the following differential equation
: Y =y2+
x* y2+ 2xy

Q47. Solve the following differential equation

dy _ y
dx =y-xtan [x)
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Q48.

Q49.

Q50.

Q51.

Q52.

Q53.

Q54.

Q55.

Q56.

Q57.

Q58.

Q59.

Q60.

Q61.

Q62.

Solve the following differential equation

xy log (%) dx + [yz — x? Iog(%]]dy =0

Solve the following differential equation

dy _
(X=y) g =X+2y.

Solve the following differential equation

[xcosz+ysin£]y —(ysinl—xcosz]- xd—yzo
X X X X dx

Solve the following differential equation

y) dy —2xdy = 0.

ydx + x log [—
X

Solve the following differential equation a _ ¥ 4 cosec(y] =0.

dx X X

Solve the following differential equation

{XSinz(%}—Y]dx+xdy=0

Solve the following differential equation xdy — ydx = /x* +.y%dx.

Solve each of the following initial value problem:
(xe”* +y)dx =xdy, y(1)=1

Solve the following differential equation 2x* _:_y <2xy +y? =0.
X

The volume of a spherical balloon being inflated changes at a constant rate. If initially its
radius is 3 units and after 3 seconds it is 6 units. Find the radius of the balloon after ¢
seconds.

Solve the following differential equation x(x*- 1)g_y=1; given that y=0 when x =2,
X

Solve the following differential-equation

(x3+x2+x+1)£=2x2+x

dx
Solve the following-differential equation
dy _ x(2y = x)
dx  Xx(2y-+.Xx)

ify=1when x=1
Solve the following differential equation
dy

J+x2+y? +xPy? +xy—2 =0
dx

Solve the following differential equation (x? - y?) dx + 2xy dy =0 given that y =1 when x=1.

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 4



Q63.

Q64.

Q65.

Q66.

Q67.

Q68.

Q69.

Q70.

Q71.

Solve the following differential equation

dy

—— +y—-Xx+ =
X o Fy-x xycotx=0,x=0

Solve the following differential equation

/2
secxdx—y-smx

Find the particular solution of the differential equation satisfying the given condition

x*dy + (xy +y?) dx =0; y(1) =1
Solve the following initial value problem:

xd—ysin[zJ +X-ysin [Z ] =0,y(1) ==
dx X X 2

Solve the following initial value problem:

xeV'* _ ysin[z) +x Y sin [1] =0,y(1) =0
X dx X

Find the particular solution of the differential equation
dx

Find the particular solution of the differential equation
(tan~' y — x) dy = (1 + y?) dx, given that when x=0,y=0

Solve the following initial value problem:
J1-y2dx =(sin”'y —x)dy, y(0) =0

Solve the following initial value problem:
yevdx = (y* + 2x e’)dy, y(0)=1.

d—+ xcoty =2y +y?coty,(y #0), given that x=0wheny = g
y
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Nurturing Success...

MATHEMATICS - Xl | Solution Of Different Equetion NCERT-Solution

Date: 19/10/2021

S1. We have,

PP Pt =togP =L +l0gC ()
g 100 VP 120 20

Initially i.e., at =0, P= 1000

log 1000 = log C
Substituting the value of log Cin (i), we get

i+I£Jg1000

log P 20

Putting £ = 10, we get

= L=e°5 = P =1000x1.648 = 1648 Rs.

BLENEYY:
97000 1000

S$2. Let Pbethe principal. It is given that

f = L — fzILdt:IOgP=L+C
at 100 P 100 100
Initially i.e., att=0, letP = P, Then,
logP, = C
rt P rt
logP = ——+log P log —=——
97 = J00 9% 7 95 T 100

Substituting P, = 100, P= 2P, =200 and { = 10, we get

log2 = %:»r=10|og 2=10x0:6931=6.931

S$3. We have,

sec® x tan y dx + sec? ytan xdy =10

= sec? xitan y dx = - sec? y tan'x.dy
sec’? x sec®y
= dx = - dy
tan x tany
sec’ x sec’y
X = — d i i
= J P— I tany Yy [Integrating both sides]
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— log |tan x| = —log |tan y|+log C

= log|(tanx)(tany)| = log C

C

= | tan xtan y |

It is defined forx e R — {(2n+ 1)% ‘ne Z}

Hence, |[tan xtan y |= C,where xe R— {(2:1 + 1)%: ne Z} is the solution of the given differential

equation.

S4. Given differential equationis

dy _
dx = ytan x

Above equation is of variable separable type and can be written as

dy
— =tanxd
y x dx

Integrating both sides, we get

_[dTy = Jtanxdx

= log |y|=log [sec x| + ¢

.. (i)

[ jldv =log|v | and Jtan X ax= Iog|secx|]
v

Now, putting x=0and y = 1, we get

log 1 = log (sec 0°) +.C

=N O=log1+c [ sec0°=1]

or c=0

Putting ¢ =0 in Eq. (i), we getthe required particular solution as

log Jy| =log |sec x|

or y = sec x.

S§5. Given differential equation is
e‘tanydx+ (1 —-esec® ydy=0

Above equation may be written as

e tan y dx = (e* — 1) sec?y dy

x sec?
= © X = 4 dy
e* -1 tany

Integrating both sides, we get

[+ log1=0]
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S6.

e sec’ y
form% = Fany @

Puter—1=t and tany=z

= e dx =dt and sec’?ydy=dz

dt _ oz

t Yz
= log |[t| =log|z|+logc
= log |e*=1|=log|c.tan y|

e -1
= e—1=ctany = tan y =
e —=1). . .

= y = tan [ }lsthe required solution.

Given differential equation is
(1+y)(1+logx)dx +xdy=0
Above equation can be written as
(1+y?)(1+log x) dx=—xdy

1+log x —dy
d =

Integrating both sides, we get

=

1+logx . dy 1 log x
'[ X dx = J.1+y2 = .[;d’H'.[T
2
— |og‘x|+M+c=_tan-1y

{ Ildx =log| x |}
X

[ logm +logn =logmn|

d
RYEA

2 2
[ jlogxdx put |09X=t:>%dx=dt jtdt:%+c=(|ogx) e

X
_ (logx)*
= tan1y=—log|x|+———2-—+c
(log x)*
= y =tan —|09|X|—T—C

is the required solution.

2
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S7. Givendifferential equationis
(1+e*)dy+(1+y’)exdx=0
(1+e*)dy=—-(1+y?) e dx

dy -
1+y?2  1+e*

=

Integrating both sides, we get

dy e”
j1+y2 B _-[1+e2" o
Put e =t
= e’‘dx = dt
Hence tan”'y=—tan"'t+c
= tan'y = —tan"'(e") + ¢ ()

Now, given that x =0 when y = 1. Putting above values in Eq. (i), we get

tan'1=—tan"'(e°) + ¢

T
= tan-"tan rin —tan'(1) + ¢
T T T 7
— =—tan't — + o= %
= 2 an”'tan 7 + ¢ :>4 gy
_r,r_T
= “T4747 2

s
Putting ¢ = = in Eq. (i), we get the solution of the given differential equation

2
Tt
tan”' y=—tanler + 2
T -1 X
= y= tanb—tan (e )]
= cot[tan'(e*)]
4 1 B 11
= cot| cot™ | = -+ tan~'x =cot™ —
e X
= y=e™x

S$8. Given differential equation is

d

d—};=1+x2+y2+x2y2

dy

L + ¥2) + 2 + y2
= o (1+x3)+y2(1+x?
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S9.

%

=

dx
Integrating both sides, we get
dy
I1+y2 = j(1+x2)dx
XS
= tan—1y=x+?+c
Now, put x=0and y= 1, we get
tan'1=c¢
= tan-'tann/4 = ¢
= c=nl4
Put ¢ =n/4 in Eq. ()
3
= tan—1y=x+x—+E
3 4
X
Hence, required solution is y = tan x+?+z .
Given that
X _ 2 Z =O
= e'y1-y“dx+=dy
X
= e*J1-y?dx = —%dy
= xe dx = - L4 dy
1—y*
= xe“dx =« I 4 dy
I 1 1_y2
1 pdt
= xe* — je”dx =5 J.W where t = 1'=y?, dt = - 2ydy

Left side using by parts and Right side using'substitution

(1+6) (1 + )

[Integrating both sides]
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1 t11"2
= Xex— et = +C

21/2
= xe* —e* = JJt+C
= xe* —e* = J1-y? +C, where x € R is the required solution.

$10. The given differential equation is
x(1+y)dx—y(1+x3)dy=0

= x(1 + y2)dx = y(1 + x*)dy
X y
= d
= 1+ x? ox 1+ y? y
2
= 2X oy = Y dy
1+ X 1+y

Integrating both sides, we get

Iz—xdx = _f 2y2dy

1+ x° 1+y
= log|1+x|=log|1+y?|+log C
o 1+ x? = log &
= 913 =log
1+ x°
=C
= 1+ y?
= (1+x)=(1+y)C

It is given that when x = 1, where y = 0. So, putting x=1, and y = 0 in (i); we get
1+1)= 1+0)C "= C=2

Putting C= 2 in (i), we get
(1402021 + )

S11. The given differential equations is
X3(1 = y) dy-+ y2(1 + x?) dx

0

= X’(1 = y)dy = — y?(1+%%) dx
1- 2
= ?_ydy = —-(1+2X ]dx, if x,y=0
y X
1 1 1
———dy = |—+1|dx
- (_y yz]y [xz J

. ()
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1
= j(_?_ + 1J dx [Integrating both sides]

X
1 1

= log|y|+ = = ——+x+C
y X

1 1 . . . . .
Hence, log | y | + ; =7 + X + C, x € R — {0} gives the general solution of the differential equation.

$12. We are given that
3etan y dx + (1 — e9sec?ydy =0

= 3eftan ydx = — (1 — e")sec?y dy
X 2
- 3e dx = _sec ydy
1-e” tany
e* sec’y , . . :
3 dx = - dy,ifx#0,y 20
= I o X jtany y y [Integrating both sides]
e~ sec’y
= d
= 3[91_1dx jtany y
= 3log|e*—1| = log|tany|+log C
X _ 413
= log e =11 ) - log C
[tany |
e -1)°
= ( ) =C
tany

= (e*=1)° =.Ctany

Hence, (e*—1)®= Ctan y, x e R—{0}gives the general solution of the given differential equation.

$13. We have,
= ¥ = e V+ x2agV
dx
= dy = (e~ + x*e”)dx
= evdy = (eX+ x?)dx
= Je*’dy = I(ex + x%)dx [Integrating both sides]
X3
= ev = e +?+C, which is the required solution.
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$14. The given differential equation is

dy _ 1+y?
dx 1+ x2
= (1 + xdy = (1 + y?)dx
dx
= - 5
1+y2 1+ x
=N [ 1 dy = | T ax [Integrating both sides]
1+ y? 1+ x*
= tan”'y = tan'x+ tan™' C
= tan'y—tan”'x = tan”' C
= tan“(y_x] = tan' C
1+ xy
= Y~ = ¢
1+ xy
= y—x= C(1+ xy), which is the required solution.

S$15. We know that the slope of the tangent at any point (x, y) on the‘curve is given by dy According

to the given problem, we have ax
d .

yd—i =X ()
= ydy = x dx
On integrating both sides, we get

Jy dy = Jx dx

2 2

- y? = 52~+c ... (i)

This is the equation of the.family of curves of differential equation (i). We have to find a particular
member of the family'which passes through (0, =2).

Substituting x =0.and y = — 2 in (ii), we get

4

5 0+C > C=2
Putting C = 2 in (ii), we get

y2 2

— = —+2 =x2 +
> 5 = y'=x+4

This is the equation of the required curve.
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S$16. The slope of the tangent at any point P(x, y) is given by g-? The slope of the line segment joining

P(x. y)and A (-4, —3)is L5
(x!y) (_ y )I X+4

According to the given problem, we have

dy _ 2[y+3] .. @)
ax X +4
L dy = 2 ax
y+3 X+4

On integrating both sides, we get

1 _ 1
-[y+3dy - 2j‘x+4dx

= log(y + 3) =2 log(x + 4) + log C

= (y+3)=C(x + 4)3 ... (ii)
This represents the family of curves of differential equation (i). We have to find a particular
member of this family which passes through (-2, 1).

Substituting x=-2, y =1 in (ii), we get

4=C(-2+4)? = C=1
Putting C = 1in (ii), we get y + 3 = (x + 4)?

This is the required equation of the curve.

S17. We have,
dy
— = (x+2)(y+2
XY i (x+2)(y+2)
= 4 dy = x+2dx
y+2 X
y+2-2 2
——dy = |1T+—|d
- y+2 [ +XJ g
2 2}
1- d = [1+— |dx
= y+2J 4 [ X
= J“l— 2 ]dy = j'[1+g)dx
y+2 X
= y—2log(y+2) = x+2logx+C ()]

Since it passes through (1, —1). Putting x=1 and y = -1 in Eq. (i), we get
-1-2log1 =1+2log1+C = C=-2
Putting C=-2in Eq. (i), we get
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2[log (y+ 2) +log x] -2
2log {x(y + 2)}

y—X
y—x+2

Hence, required solution is

y=x+2log{x(y+2)}-2.

$18. We have,
eyl _ . _dy_e y
Ix  Wx )dy dx  Jx  Ux
_gvf;
d< x o Wx
This is a linear differential equation of the form g_y +Py =Q,
X
1 e—zvf;
where P=— and = —
N

Now solution of above equation is given by y x I.F. = I(Q X|L.F)dx +C

where I.F. = integrating factorand I.F. = ejpdx

;
LF. = ol” > =ejﬁdx = g2V

Putting I.F. and Q in Eq. (ii).

-23x
o2 = [e2 .8 __gx+C
y Jet ==
1
2= |—=dx #C
= ye J.\/;
= ye:zﬁ = 2J;+C
= ¥ = (2& + C)e‘z"r;, which gives the required solution.

$19. The given differential equation is
dy ( 1 ] sinx
—+|—|y =COSX+——
dx \x %
This is a linear differential equation of the form
dy 1 sin x

—~ +Py=Q,where P = — and Q=cos x +

,
F. = ol el _ oo _x

()]

. ()

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

Page 10



S20.

S21.

Now solution of above equation is givenby yx [.F. = J(Q x|L.F.)dx +C

where I.F =integrating factorand I.F = ej’m

Putting I.F. and Qin Eq. (ii).

yx = [(xcosx+sinx)dx +C

... (ii)

- Xy = J){(c?sxdx+‘[sinxdx+c
= Xy = Xsinx - Isinx dx + Isinx dx+C [Integrating 1%t integral by parts]
= xy=xsinx+C

Hence, y= sinx + 9 x >0 gives the required solution.
X

The given differential equation is

d—y+ytanx=2x+x2tanx
dx

This is a linear differential equation of the form % +Py =Q,
X

where P = tan x and Q = 2x + x?tan x

Now solution of above equation is given by y x I.F. = j(Q x|.F)dx+C

where L.F. = integrating factorand L.F. = elm

Ide _ ejtanxdx N elog SECX

IF. = e =secx

Putting I.F. and Q in Eq. (ii).

ysec x = I(szecx+x23ecxtanx)dx+c

Iszecx dx + J)fz sec)”(tanx dx +C

= ysecC X

= ysecx= [2Xsecxdx+x®secx— 2xsecx dx+C

= ysecx = x2sec x + C, which is the required solution.

We have,
(x+y+1)2dy = dx

()

.. (i)
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Let

Puttingx+y+1=vand —=—-

—

=

e

’
j1dv—jv2+1dv
v—tanTv

x+y+1)—tan' (x+y+ 1)

1
(x +y +1)?
v. Then,
dv_ dy _dv_
dx dx dx

1in Eq. (i), we get

j1.dx
x4+ C

x+ C

y+1-tan'(x+y+1) =C

Itis given that y(—1) =0 /e y=0 when x=-1

Putting x = -1 and y =0 in(ii), we get

1—-tan'0

Putting C = 1.in'(ii)ywe get

S22, Let x+ y=v. Then,

1+

dy _ dv
dx  dx

C =,C+=1

y=dan''(x + y+ 1) = x + y +"1= tan y as the required solution.

dy _av

dx dx

. (i)

.. (i)
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dy _av

Putting x + y = vand —1 inthe given differential equation, we get

dx dx
vz[d—v—1J = g2
dx
= LI
X
= v2dv = (a® + v?) dx
2
= Y dv =dx [By separating the variables]
vZ +a’
2 2 a2
= %dv = dx
v +a
2
= {1— 2 Q}dv = dx
v:+a
1
2 _ . .
- I1-dv—a dev = jdx+C [On integration]
2
= v—a—tan“(EJ =x+C
a a
= (x+y)—atan“[u] =x+ C.
a
$23. Given that
d (4 ¥ y+1)?
dx
Let 4x + y + 1.=w, Then,

d dy d
4+d_y_ v:>—y— v

ax Tdx dx dx

Putting 4x + y+ 1.= vand % = % -4 in the givendifferential equation, we get
dv
4 =2
dx Y
= v V2+ 4
dx
= dv = (v + 4)dx
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S24.

§25.

[integrating both sides]

= dx
- v:+4
= J.;dv = I1dx
vZ+4

1, (v)
= —tan'|=| = x+C

2 2

1. 4 (4x+y+1) _ o , :
= Etan # = x + C, which is the required solution.
Let at any time the bacteria count be N. Then,
aN N
dt

dN 1

— = —dN = | Adt
= o N = -[N j
= logN = Af+logC
At t =0, N=100000

log C = log 100000
So, log N = At+log 100000
At t =2, N=110000
1, 11
log 110000 = 2 +log 100000 = Elogﬁzk

1 11
log N = —log| — |t +1og100000
oo = Lo 1) g

When N =200000, lett=T. Then,

log 200000 = Ilog[%]+ log 100000

2
log2
= log2= Ilogﬂ = T=2 09
2 710 Iogﬂ
10
Given that
dy
—= cos (x +
I (x+y)
Let x+y = v.Then,

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 14



S26.

dy dv_ dy dv

— —i [
T+ dx dx dx dx
. dy dv . . ) . .
Putting x+ y=vand dx =a—1 in the given differential equation, we get
ﬁ—1 = Ccos Vv
dx
o 1+ Vv
= o cos
1
= v dv = dx
2cos? —
2
= 1sec"gdv = dx
T2V : .
= Esec Edv = I1-dx [Integrating both sides]
= tzs\nE =x+C
2
= tan[x ;y] = x + C, which is the required:solution.

Given differential equation is

d—i/+ycotx=4xcosecx and -y =0 when x-=

SRR

Comparing the above equation with-general form of linear differential equation of 15t order

dy
~Z 4 Py =
o +Fy = Q, we get

P ='cot x and Q = 4x cosec.X

Now, we will find the integrating factor (I.F.).

L.F. = "s‘jpGjr = ejmdx = 8°%*"™ =ginx [ e = x]
Now, solution-of linear differential equation is given by
yxLF.= [(@xIF)dx +c (i)

. Putting I.F. = sin x and Q = 4x cosec x in Eq. (i)

we get y.sinx= I4x cosec X.sin xdx
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= y sin x = _[4xdx

X2
inx=—+cC
= y sin x 2
= ysinx=2x2+c¢
. n . N n’ n’
Nowputtmgy=0,x=§ in Eq. (i) we get 0= 5 +c = ¢c=- >

-
L

T
Putting ¢ = —
utting ¢ >

in Eq. (i), we get the required solution as

2

T
inx=2x2— —
ysin x=2x*- =

$27. The given differential equation is
ydx+ (x—y)dy= 0

& _yiox
dy ~ y
= d_x+£=y2
dy y

This is a linear differential equation of the form

%+Rx = S, whereR = 1 and S = )2
dy y

Now solution of above equation is given by x x I.F.= J'(S x|.LF.)dy+C

where [.F =integrating factor and I.F = eJRdy

\
E = & =ej?w =g =y

Putting I.F. and S in Eq. (ii).

Xy= Iysdy +C
y4
= Xy = vE +C, which is the required solution.

$28. The given differential equation is
ydx =(x+ 2y’)dy= 0

dx  x+2y°
= dy ~ Y
dx X
= — == 2y
ay Yy

... (i)

. (i)

.. (i)
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dx (—1] .
= —+|—|x = 2y - (1)
dy \y
This is a linear differential equation and is of the form
1
ﬁ+Rx = S,where R= —— and S =2y
dy Y
Now solution of above equation is given by
xxLF.= [(SxIF)dy+C ... (i)
where L.F = integrating factor and L.F. = ™
LF = e_[Rd}" — eJ-_?dy —e logy _ ek::g_l,a‘1 — y-1
Putting I.F. and Sin Eq. (ii).
x % = [2ay+cC [Using : x(LF.) = [S(.F.)dy +C]
= % = 2y + C, which is the required solution.
$29. Given differential equation is
dy . .
X + 2y tan x = sin x ()
This is a linear differential equation of 1%t order and is of the form
dy .
—_— 4+ -
dx Py=Q .. (i)
Comparing Egs. (i) and (ii), we get
P=2tanxvand Q=sinx
Now, solution of above equation.is given by
yx hE={(@xILF)dx+c ... (iii)

where |.F. = Integrating factorand |.F. = ejpdx

2tanx dx bl s |
Now, F=é = g2lodsecx

2
- elogsec X :SeCQ X

Putting I.F. = sec? x and Q = sin x in Eq. (iii), we get
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y sec? x = Isin X - sec® x dx

sinx
= sec? x = dx
y Icosz X
= y sec’x = Isecxtanxdx
= ysec’x=secx+c¢
Required solution is
1 c
_|_

Y= secx  sec?x

$30. Given differential equation is
(1 + x?) dy + 2xy dx = cot x dx [x = 0]
Above equation can be written as

(1+ x3)dy+ (2xy—cotx) dx=0
= (1 + x2) dy = (cot x — 2xy) dx
Dividing both sides by 1 + x?, we get

cot x — 2xy dx

dv =
d 1+ x?
dy cotx 2xy
= - = 7 2
ax 1+ X 1+ x

dy 2Xy cot x

— + =

dx 1+x®* 1+x°

This is a linear differential equation of 15t order-and is of the form

=

Y oo ..
X y = ... (i)
Comparing Eqgs. (i) and (ii), we:get
pd 2% 4 Q= cot x
"y AN =

Now, solution of linear differential equation is given by

yx |.F. = [(@xIF)dx +¢

Pd
where |.F+= Integrating factor and |.F;= ej ' .. (iii)
2% o log|1+ X2
ILF. = t—:‘j“"2 = &% 14 x2

dt
[ | 2X_gx,Put1+x =t=2xdx=dt= [—=log|t|=log|1+x*|+c]
1+ x2 t
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S31.

cotx

Putting LF. =1+ x?and Q = in Eq. (iii), we get

1+ X2
y (1+x2) = ffft,; « (14 x?)dlx
- y (1 +x2)= [cotxdx
= y (1 + x2) = log [sin x| + ¢ [ Icotxdx =log|sinx | +c]

Dividing both sides by 1 + x?, we get

log|sinx | c . ) )
= 14 x2 172 is the required solution.

Given differential equation is
xdy—(y+2x?) dx=0
Above equation can be written as

dy y+2x°
:> _— -

ax X
e ﬂ = Z—}—2)(

dx X

Above equation is a linear differential equation of 15t order and'itis of the form

dy _
dx *Py=Q

Comparing Egs. (i) and (ii), we get
1
P=— and Q=2x
X
Now, solution of linear differential equation is given by

yxF.= [(QxIF)dx+c

where, |.F. = Integrating factorand |.F. = efpdx

1
Lo
So, F= el e oy

Putting |.F.= x'and Q = 2x in Eq. (iii), we. get

y X Xx= I(ZXxx)dx = yx = IZXZO'X
2x°
— yXx = +C
2 2
or y= ; +% is the required solution.

. (i)

.. (i)

.. (i)
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$32. Given equation is (y +3x2) X =

dy
dy y+3x®
= dx X
dy _y
— = —+3X
= dx X
a y _ .
or o X 3x .. (i)

Above equation is linear differential equation and is of the form

dy .
—+Py =
o +Py = Q .. (i)

Comparing Egs. (i) and (ii), we get

p="1 Q=3x
X
Now, solution of linear differential equation is given by
yxIF.= [(@xIF)dx+c ... (iii)
dex

where, |.F. = integrating factorand L.LF. = €

1
——dx B -1 _
LF, — e.[ X —e log|x| :elogx =X 1

ILF. = x 1
X

1
Putting I.F. = " and Q = 3x in Eq. (iii), we get

1 1
— = 3x<—dlx
yxx J. X

- Lo 3ax

X
= Z=3x+c

X
= y = 3x2+ cx

is the required solution of given differential equation.

$33. The given differential equation is

(x? +1) — +2xy VX2 +4
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Dividing both sides by (x? + 1), we get

dy  2xy _ X’ +4

dx  x*+1 X% +1 - 0)
Above equation is a linear differential equation of 1st order and is of the form
dy
Ay P = - ii
o tPr=Q (i
Comparing Eqgs. (i) and (ii), we get
2x Jx?
P=— and Q=YX *4
X2 +1 x? +1
Now, solution of this equation is given by
yxIF.= [(@QxIF)dx+c ... (iii)
where, |.F.= Integrating factorand |L.F. = ejpdx
Ji_xd" loglx2 +1
|F = e ¥+ = @I+ = %2 + 1 [ elogxzx]

ILF.=x*+1

{j 2X_dx —Put x*+1=t = 2xdx=dt - %:Iog|f|=|oglxz+1|+c}

x% +1
. Vx*+4
Putting ILF. =x*+ 1 and Q= —; 1 in Eq. (iii), we get
X°+

2
yoe + )= (2 4135 4 ox
X< +1

= y(x2 +1) = _[\/xz + 4dx

= y( +1) =[x £(2) dx

Now, we know that

2
I\f)(2+82dx = % x* +a? +%Iog|x+\/x2 ra’|+c

We get,
YO2 + 1) = % x? +4+g-log|x+wjx2+4|+c
= y(x2+ 1) = % x* +4 +2log| x +vx* +4 | +c is the required solution.

$34. Given that

(¢ = 3xy?) dx = (y° =3x%y) dy
dy _ x*=3xy’
= dx ~ y®-3x%
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The given equation is a homogeneous equation.

Putting y = vx and d—y=v+xﬂ in it, we get
dx dx
sy x® —3vix®
dx vix® - 3wx®
= vex v o 18
dx v -3v
_ LAV 1—3v2_v_1—3v2—v“+3v"’_ 1-v*
dx v’ —3v vi-3v v —3v
= x(V® = 3v)dv = (1 — v¥)dx
3
N v —3vdv= ﬁ,x:to,v:tﬂ
1-v* X
v? —3v dx . :
= j1—v“ dv = o [Integrating both sides]
3
d
= Iv4dv—3—dv4v=—x
1-v 1-v X
_ 3
= _1-[ 4V4 dv_gjlziv“dv = ﬁ
41—y 2 41-(v?) X
and in II" Integral substitute t = v?
dt = 2.vdv
1 —4v° 3 dt dx
= _ dv —— = |—,
4J.1—'./4 2J.1—1‘2 X
1 s 3 1 1+t
——log|1-v*|-= — =
= 2 gl | PVl log| x | +logC
1 3. [1+v?
= ——log|4~v*T-=lo = log | Cx
2199 =291 — = 9| Cx]
. 1+ V2|
= ~log|1-v |—3log1 = 4log | Cx|
—V
(12
= log (1—v4)‘(1_V2J = log | (Cx)’|
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S35.

1 (1-v2)
= v = (Cx)*

1+v?
= (1-=v?)? = (1 + v (Cx)*
= 122 = (1 + 12 (Cx?
2 y2 2
= 1—y—2 = [14——2) C*x?
X X
= X -y = (k2 + y)C?

which is the required solution.

Given differential equation is
xdy +(y—-x)dx=0
Above equation can be written as
dy x°-y
- dx  x
dy 2 Y
— = X —-=
= ax X
dy y 2
— 4+ — =
- dx X X
It is a linear differential equation and is of the form
dy
- dx y=Q
Comparing Egs. (i) and (ii), we get
1
P=— and Q=x?
X
Solution of linear differentialequation is given by
yxLF="[(@x1F)dx+¢
I.F. = Integrating factor and |.F. = ejpdx
|F = ejgd‘( — e|og|x| =X
Putting I.F. = x and Q = x? in Eq. (iii), we get
yxx= _[x2 x X dx
= yXx = stdx

()

... (i)

... (ii)
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yx=
X" C . . .
y= T+ ; is the required solution.

§36. Given differential equation is

D [x| =1

dy 1
2_1) — =
(x==1) dx + 2xy 1

Dividing both sides by x> - 1, we get

dy  2xy _ 1
dx  x2-1 (x> =17

This is a linear differential equation and is of the form

@,

dx
Comparing Egs. (i) and (ii), we get

Py=Q

o 2
T X2 -1

Now, solution of above equation is given by

and Q= (X217

yx1F.= [(@xIF)dx+c

where, |.F. = Integrating factorand |.F. = ™

}%Lm log(x221) 2
IF.= e ¥ = e =x" -1

o 2x
[' -[xz—1

dx. Putx? -1=t = 2xdx =dt

1
Putting LF.=x*—1and Q& m in Eq. (iii),

we get
y(x2— 1) = j(x2—1)-mdx

= yix2=1)= Ix21_1dx

= y(x2—-1)= Iﬁ

()

. (i)

.. (iii)

[ €99 = x]

_dt

Fa T=Ir:'g|t‘|=log|x2—1|+c}
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2 1 —1|0 X__1+C {--Ii—ilogx_a
= yxi-1)= 2 911 "Ix?2_a® 2a |x+a
1 x -1 . . .
Hence y(x?—1) = —log + ¢ is the required solution.
2 X +1

S$37. Given differential equation is
dy
2x — +y=
COSs* X x y = tan x

Dividing both sides by cos? x, we get

ay y tan x
— + =
dx cos’x  cos’x
dy
—_ + 2 - 2 .
o y sec? x = tan x sec? x .. (i)
This is a linear differential equation and it is of the form
dy i}
- 4+ -
dx Py=Q .. (i)
Comparing Egs. (i) and (ii), we get
P=sec’x and Q =tan xsec?x
Now, solution of above equation is given by
yxLF.= [(@xIF)dx+c .. (iii)
where, |.F. = Integrating factor and |.F. = efpdx
Now, IF = gl*ee % _ g [ J.se(:2 x dx =tan x]
Putting I.F. = e®"*and Q = tan x sec®x in Eq. (iii), we get
y - e = ftan x'sec’ xe*"dx
Put tan x="1
= se¢’ x.dx = dt
yetnx= [txe'dt
= yetan x = t_[e*dt -~ I[%(t) _[e*dt}dr [By using integration by parts]
= ye x = o'~ [1xe'dt
— yetan X = ref_ ef +c
= ye" *=tan x - e — "™ + ¢ is the required solution.
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$38. The given differential equation is

dy . _
(x log x) X +y=2log x

Dividing both sides by x log x, we get

d 2
&y, Y _= (i)
dx xlogx X
This is a linear differential equation which is of the form
d
d—i +Py=Q .. (ii)
Comparing Eqgs. (i) and (ii), we get
_ 1 _2
xlogx’ X
Now, solution of above equation is given by
yxIF.= [(@xIF)dx +¢ ... (iii)
where, |.F. = Integrating factorand |.F. = eIde
j I1 o log logx
ILF. = €% =% =|og x [ &% =x]

. 1

I L dx Putlogx =t :>ldX=dt Iﬂzlogltlzlogllogxl
xlog x X t

2
Putting I.LF. =log x and Q ” in Eq. (iii), we get

yxlog x= I%Iogxdx

2 d 2
= == —d ing i '
= ylog x = log x J;dx J{dx (log X)-[x x} [By using integration by parts]
1 1
= ylog x.=log x - 2 log x — I—-2Iogxdx [ f—dX=|09|X|+C]
X X
log x
= ylog x =2 (log x)2—2j-—g-—dx
21 2
= y log x = 2 (log x)? —%+c

2 2
[ 99X o Put logx =t =~k =dt .. [tar=1 =109 +c}
X X 2 2

Hence, the required solution is given by

2 (log x) — (log x) + = y=logx+

log x log x

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 26



$39. The given differential equation is
dy
+x2) — +y= -1
(1+x%) o Y tan™' x

Dividing both sides by (1 + x?), we get
-1
dy y _tan’'x

dx 1+x®  1+x2 -
This is a linear differential equation of 15! order which is of the form
dy i
o +Py=Q .. (i)
Comparing Egs. (i) and (ii), we get
1 tan™ x
Pere @ 97757
Now, solution of above equation is given by
y*LF.= [(@xIF)dx +c ... (i)
. . Ide
Where, |.F. = integrating factorand L.LF. = e
|.F. = ejﬁdx = gB" X [ _f 1 dx = tan x+c]
o 1+ x?
4 tan™’
Putting I.F. = €*"'* and Q= ——— in Eq. (iii), we gét
1+ x
tm"x tan_‘1 X t -1
X = e “dx
© I 1+ x2
Puttan' x=t
1 d - dt A ta"l“'x_ tet dt
= 17 9x= o ye "= |le
tan' x t d t . . .
— ye N J‘ e'dt - J‘[a(r) je dr]dt [Using integration by parts]
= ye'x = te' - J1xe’dt
= ye™ X = te! —e' + 0
or yetan Tx — tan—1 X ‘etan“x _etan'1x s

ye™ '* = e *(tan'x — 1) +¢
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$40.

S41.

The given differential equation is

d_y + —_ 1
o Ty =cosx—sinx

This is a linear differential equation of 1t order and is of the form

dy B
dx thy=Q

Comparing Egs. (i) and (ii), we get
P=1 and Q=cos x—sinx

Now, solution of above equation is given by
yxL.F.= [(@xIF)dx+c

Where, |.F. = integrating factor

and IF. = &/™
F=el e

Putting I.LF. = e*and Q = cos x — sin x in Eq. (iii), we get
yer = fe" (COs X — sin X)dx

yer = Jel'l" CoS X dx - je" sin x dx

yer = [cosx Ie"dx — I{%(cos X) J e"dx}dx} - je" sin X dx
[Applying integration by parts in the first integral]
= ye* = [e* cos x— j—sinx-e”dx]— _[e"sinxdx
= yer = excos x + Jexsinxdx—je”sinxdx+c
yer=ecos x + ¢

Dividing both sides by'e*, we get
y = cos x + ce™ is required solution.

2+ 1)y —2xy = (x*+ 2x* + 1) cos x
d_y_ 2x

dx x?+1

= y=(x*+1)cos x

This is a linear differential equation of the form % +Py =Q,
X

(1)

... (i)

... (i)
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S42.

—2x
x? +1

where P = and Q= (x2+1)cos x

Now solution of above equationis given by y x I.F. = I(Q x|L.F)dx + C

where I.F =integrating factorand I.F = eI‘m

-2X
I.F. - ejx2+1dx = e—log(x2+‘l) — (X2 +1)—1
Putting I.F. and Q in Eq. (i)
1

yxx2+1

jcosx dx +C

y

x2 +1

sinx+C

Itis giventhat y(0)=0ie.,y=0whenx=0
Putting x=0, y=0n (ii), we get C=0
Putting C = 0 in (ii), we get

<
I

sin x

= y = (x*+ 1)sin x

Clearly, itis defined for all x € R.

Hence, y = (x* + 1)sin x, x € R gives the solution.

The given differential equation is

d_y + ysec x =tan x
ax y -

This is a linear differential equation.of 15t order and is of the form

dy
dx s,

Comparing Eqgs. (i).and (ii), we get

P=secx, Q=tanx

Now, solution.of above equation is givenby

yx1F.= [(@x1FYydx +c

where |.F. = Integrating factorand |L.F. = 15-J o

.. (ii)

- ()

. (i)

... (iii)

d
LF = el %% _ glonisecx vtanx [ jsecx dx =loglsec x + tanxl]

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

Page 29



S$43.

ILF. = sec x +tan x

Putting |I.F. = sec x + tan x and Q = tan x in Eq. (iii), we get

= y (sec x + tan x) = _[tanx -(sec x + tan x)dx

= y (sec x + tan x) = Jsecxtanxdx+_[tan2xdx

= y (sec x + tan x) = sec x + j(secz x —1)dx

= y (sec x + tan x) = (sec x + tan x) — x + ¢, is required solution.

The given differential equation is
x log x d_y +y= E log x
(x log x) dx y= X 0g

Dividing both sides by x log x, we get
ay N y 2 logx 2

dx xlogx = ?Iogx X2 - (1)

This is linear differential equation of 1%t order and is of the form.

- )
dx +Py =Q .... (i)

Comparing Egs. (i) and (ii), we get
1

P= and Q= —
xlog x X

Now, solution of above equation is given by

yxLF.= [(@xIF)dx+c ... (iii)

Where, |.F. = integrating factor |.F. = ejpdx

,
LF. = ej""’g" ='€™' = |og x [ €°9 = x]

I L dx, Put logx.=t ~Vax—at - Ildt=log|t|=Iog|Iogx|
x log x X t
I.F. = log x

2
Putting I.F. =log x and Q = 2z in Eq. (iii), we get

2
ylog x = _[?Iog X dx

_ 2 d 2 .
= ylog x = |OQXI?O'X— j‘(a(bg X)- Ix—zdxjdx [Using by parts]
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1 1 -1
I =1 2[-—|-]|—2x—d
= ylog x = log x (x] IX ><Xx
2 2( 1
| = ——logx - —(——)dx
= y log x " g Ix "
2 2
| = ——logx + |—dx
= ylog x X g sz
= lo x-—glogx—gﬂ:
ylog x PR
S44. Given differential equation is
dy 1
1+ x2)== 4+ 2xy =
( )dx Y= 15x
y=0 when x=1

Dividing both sides by (1 + x?), we get

dy N 2xy 1

dx  1+x*  (1+x%)

Above equation is linear differential equation and is of the form
dy

= Py =
dx+yQ

Comparing Eqgs. (i) and (ii), we get

p= 2x g L
“Texe M QT gy

Now, solution of linear differential equation is givenby

y*IF.= [(@xLF)dx+gc

where, |.F. = Integrating factoris |.F. = efpdx
So, IF.= e LY ool 1+ %2
{ ji’lz d¥ Put1+x’=t =m2xdx=dt -
Putting I.LF. = 1 + ¥?in Eq. (iii), we get
(1 + x?) = I(1 e x (14 x7)dx
= y(‘l + X2) = I 1 ax
1+ x°
= y(1+x?)=tan' x+ ¢ ...(iv)

is the required solution

. ()

.. (i)

.. (i)

[+ €% =x]

at =log|t|=log|1+ x* |]

dx =tan' x + c]

{ j‘I +1x
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Now, putting y =0and x= 1, we get
-7

= -1 = —
O=tan1+¢c = ¢ 4

Putting ¢ = _Tn in Eq. (iv), we get the required solution as

y(1 + x?) =tan-'x — z
4

tan'x =

1+x* 41+ x%)"

or y=

$45. The given differential equation can be written as

sec’ yd—y + X smfy
dx cos‘y

=X = seczyd—y+2xtany = x°
dx

Let tan y=v. Then,

2 ﬂ = ﬂ i
sec’y— - = 4 .. (D)

Putting tan y = v and sec? yd—y _ s (i), we get
dx dx

dv
—+(2x)v = x3
o (X = X

This is a linear differential equation of the form

?+ Pv = Q, where P=2xand Q= x&
X

Now solution of above equation is givenby vix I.LF. = I(Q xI.LF)dx + G .. (i)
. . jpdx
where I.F = integrating factorandl.F = €
|F - ej2xdx :exz

Putting I.F. and Q in Egs (ii):

2
veo= [x°e"dx+C

1
5 Jte'dt +C, where t=x

= ve' =
x? 1 t
= ve* = 5(1‘—1)6 +C
= e tan y= %(x2 —‘I)e’rz + C, which gives the required solution.
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S$46. The given differential equation is

This is a homogeneous differentia

o

dx

Above equation can be written as

Put

—

ay
dx
y

dy
dx

From Egs. (i), (ii), and (iii), we get

Integrating both sides, we get

adv
v

J- dv

Xy + x?

y? +2xy

y? +2xy
X2
VX
o
v de
vix? +2vx?
> = v+ 2v
X
dv dx
VZ+v = — = —
Ve 4V X
ax
X
dx j- dv
< T
Ve=—| -
2
log |x| *+ ¢
c
c
c
C.

| equation as degree of each term is same in the equation.

. ()

.. (i)

... (i)

dx

X

dx —ilogx_a
x’-a’> 2a |x+a

[ y=vx .. v=
X

m
[ logm —logn = log [—)
n

Y

|
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S47.

S48.

Given differential equation is

y

Y
X g Y- xtan |

d

This is a homogeneous differential equation. Above equation can be written as

y

/)

dy y—xtan(—
dx X

Put y = vx
dy _ av
dx VX dx

From Egs. (i), (ii) and (iii), we get

dv vx — xtanv

V+X— =
dx
N
= ax anv
dv ax
= = ——
tanv X
dx
= cotvdv= ——
X

Integrating both sides, we get

_[cotvdv = - x
X
= log |sin v| = —=log|x| + ¢

= log|sinv|+log|x|=c

or log |xsinv|=TC

Required solution is

log

xsini‘ =c
X

Given differential equation is

xylog(l]dx +[y2 - x? Iog(%)]dy =0

X

=v-—-tanv

()
... (i)

... (iii)

[ jcotvdv =log| sin v|+c]

[+ log m+log n=log mn]

Above equation is a homogenous differential equation. This equation can be written as

xylog(%)dx = {leog(%]—f]dy
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X
Now, put Y= vx
dy av
— = V4+X—
= ax ax

From Egs. (i), (ii) and (iii), we get

vx©lo (E)
av J X

<
+
>
|
1

VX = logv - v2
X

dv  vlogv —vlogv +v°
= Xax T logv — v?
v3
~ logv —v?
Integrating both sides, we get
.2
I'Og%dv =
Ilondv—Ildv =
= v v -

Using integration by parts, we get

logv _[v‘3dv - J'[%(Iog v)- Iv”"dv}dv

-2 -2
= LIOQV—IW dv
2 (—2)v
N — logv A jv‘sdv
2v*? 2
! logv + s ‘s
= 22 9V 752

jv|3 logvdv —log|v |
I

viogv dv
— X

~ Tk

log|x | +c

log|v|+log|x|+e

log| v |+log| x | +c

log|v|+log| x| +c

log|v|+log| x| +c

.. (i)

... (iii)

vlogv

" logv —v?
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-1 1
= o |09V—4v2 = log|v|+log| x| +c
1 logv — L I
= y SVX=>Vv= %
-1 1 x?
So, we get ?-—Iog(%) 27 |09 Y. x|+c
y) X2
= 9 %) JZ s logly| + ¢

Iog(zj
= - X =logly| + ¢
2 4

2
x? y
= —|2log| = [+1|+4log|y| =-4c
y X
Hence, the required solution is

x? [2 Iog(x] +1]+4y2 log|y| = 4y2k
X

$49. Given differential equation is

dy
- — =y +
X=y) g =X+t
dy x+2y
: —_— =
ax X-y
put y = vx
d d
= —y=v+x—v
X

dv X + 2vx 1+ 2v
VHXx=— = =

dx X —VX 1-v
xﬂ- 1+2v_
= dx  1-v
1+ 2v-v+ VP
1-v
dv  1+v+v?
= —_— = —

dx 1-v

[ logm +logn =logmn]

[Where, k =—-c]

- (i)

. (i)
.. (iii)
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1-v ax
= 270'\/:—
ve+v+1 X

Integrating both sides, we get

‘[ 1-v v d_X

vi+v+1 X
or I'=log|x| +c
1-v
= |5———av
where, I jv2+v+1
d .
Let 1T-v=A.—(V +v+1)+B
dv
= 1-v=AR2v+1)+B
Compare coefficient of v and constant term on both sides.
Now, 2A=—1 :>A=_%
and A+B=1
B-1+1 B-g
or = y = =5
5.3
S 2
S it 1 -1 2v +1 +E
0, we write —v-—z(v ) 5
—%(2v+1)+%
: = dv
- We get, I j vy
17 2v+1 3 dv
= ——|—adv+— [ ——
= I 2-[v2+v+1 2jv2+v+1
3 d
N _r:—llog|v‘°'+v+1| +—I L
2 2 1 1
Ve ™1+ ———
4 4
1 3 dv
=%—log| V' +v+1| + = |————
V¥—| +—
2 4
- I= —1|og|v2+v+1|+§j av ;
2 2 17 (V3
(3 (7)
2 2

. (iv)
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1
v+

x <
| I |

1 2 3 2 -1 E [.. dx 1 —1X ]
= __ F = . =—tan" —+cC
= I 2Iog|v +v+1|+2x\/§tan 73 +C Ix’-’+az a a
2

1 , 3 _1[2v+1
= I =—-—log|v®+v+1|+—tan +C

> gl | 73 7

oalLsY 143 SRk
: = ——log|~+Z +1++3tan”"| X +C [ =X, V=
.. We get, I 2 g 2 Ng y

2 2

o PR R I VA i I T 2y”}+c

2 x? X

Putting value of I'in Eq. (iv), we get

1

2 2
- ?OQM

X2

V3x

++/3tan™ [Zy i XJ =log | x | + ciis the required solution.

$50. Given differential equation is

(xcosiersini)-y—(ysini—xcosi)xd—yz 0
X X , X X dx

This is a homogeneous differential equation. This equation can-be written as

[xcos£+ysin£}y = [ysini—xcosi}-xd—y
X X X X ax

, [ro2) sal?]

ax (ysmz—xcos j
X X

Put y = vx

dy _ av
ax' VEXx ax
From Egs. (i), (ii).and (iii), we get

=

dv  (xcosv +vxsinv)-vx
dx  (vxsinv—=xcosv)-x

dv _ vcosv+vZsinv
ax vsinv —cosv

. (i)
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dv _ vcosv +v?sinv y

= — = :
dx vsinv —cosv
de vCcosV +Vv2sinv —v?sinv +vcosv
= — = -
ax vsinv —cosv
dv 2vcosVv
= X— = -
dx vsinv —cosv
vsinv —cosv ax
— —dV: S—

2vcosyv X

Integrating both sides, we get

jvsinv—cosvdv j-dx

2vcosV X
_ j[vsmv _ cosv Jdv _ ZJ-O'_X
VCOSV VCOosV X
1 ax
tanv ——|dv = 2|—
= v =20
1
= log |sec v|—log |v| =2log |x|+ ¢ { J'tanvdv=log|secv|‘j;dx=log|x|}
= log |sec v|—log|v|—-2log |x| =¢c
= log |sec v|—[log |v|+log |x|?] = ¢ [ logm™= nlogm]
log |sec v|—log |vx?| = ¢ [ logm +logn =logmn]
secv m
— I — =.¢ [ logm —logn =Iog[—ﬂ
VX n
sec%
lo o Ly
= gx'xz =c [.y-vx:v_;}
X
sec?
= log X| = ¢is'therequired solution.
Xy

S51. Given equation is

y dx + x log [%J dy—-2xdy =0
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d
First, we find & from above equation

ax
ydx = [2){ - xlog (%H dy

or Y 4 )

ax 2X — xlog(ZJ
X

Given differential equation is homogeneous.

Now, put Y= vx .. (i)
ay _ av
dx X ax
From Egs. (i), (ii) and (iii), we get

=

dv VX
v+ X ax = T
Zx—xlog[—J
X
v
~ 2-logv
xdv _ v oy
= dx _ 2-logv
v —2v +viogv
- 2 —logv
dv  —Vv+vlogv
i XX -~ 2-logv
- dx
_ 2-logv_ _ d

viogv —v X

Integrating both sides, we get

J‘ﬂﬂ‘_’_d‘, _ (X

v(ilogv —-1) — J x
Put logv=t
= —dv=dt
v
2—-t,
= jﬁdt-log x| + ¢
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1 (t -1
J%dfﬂogmw

f—

= I[L—th =log |x| + ¢
t-1

= log |t—=1|—=t=log |x| + C

= log|logv—1|—logv =log |x| + ¢

logv —1 m
= log v =log |x| + ¢ .+ logm —logn =log "y
logv —1
— log g ‘—Iog|x|=c
logv -1
= log 9 =c
VX
Iogz—1
= log X = ¢ is the required solution.

S52. Given differential equation is

d—y—£+cosec(£] =0
ax x X

Above equation can be written as

dy = x—cosec[xj (D)
dx X X
This is a homogeneous differential equation, because each term have same degree.
So, put Yy = vx (1))
dy vt X av i
= — = —
dx dx (i)
From Egs. (i), (if) and (iii), we get ... (iv)
v+xﬂ = ——COSEC(ﬁJ
dx X X
vV + X o v v
= o VT cosec (V)
dv _
= X vl cosec (V)
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dv —dx

= — = —
cosec (v) X
Integrating both sides, we get
J' dv - _%
cosec (v) X
o [
= jsm (v)dv = .
= —cos (v)=—log x|+ ¢c [ Jsinxdx =-cosx +¢ and Ildx =log| x| +c}
X
Required solution is given by
_ Y)-_ =Y
cos (x) log | x|+ ¢ [put v x]
Y-
= cos (—) =(log |x| - )
X
Y — cos-
= ;—cos (log | x| —¢)
= y = x cos™ (log | x| — ¢) is the required.solution.

§53. Given differential equation is
[X sin’ [%J—Y] dx+xdy=0

Above equation is a homogeneous differential equation.
This equation can be written as

[xsin2 (%J —y}dx =—xdy

dy y — xsin® [%)

or ™ = x ()
Now, put y = vx ()}

a _ w8
= o =v+X oK .. (i)

From Egs. (i), (ii) and (iii), we get
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S54.

L (wx
VX — X sin® [—]

X
V+X— =
X X
= v —sin?v
Xﬂ = —sin?v
= ax S
dv dx
= 5 = T
sin“ v X
: , dv.  cdx
Integrating both sides, we get jsinz i
ax
— Jcoseczvdv = —|—
X
= —-cotv=-logx+c
= — cot [£]=—Iogx+c ['.'yzvx:w:Z]
X X
Y
= cot ; =log x—c¢

cot '(logx —¢)

=

x <

Hence, y = x .cot~'(log x — c) is the required solution.
Given differential equation is
xdy — ydx = \Jx* + y?dx

Above equation may be written as

VX2 +y? dx + ydx = xdy
= (y +Xx% +y?)dx =xdy

dy-_y+x*+y? 0

or
dx X

Above equationjis a homogeneous differentialequation, because each term have same degree.
So, put y =vX ... (i)
= —— =SVv+X —/— ... (i)

From Egs. (i), (ii) and (iii), we get
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dv  vx +4x% +v?Xx?

V+X— =
dx X
CovX X1+ VA
X
v 2
= V+X— = y+4/1+v
dx
av

= X§=\/1+v2

dv clx
= J1+v2 ~ x

Integrating both sides, we get

.[ dv ‘Jd—x
Ji+v? I x

andj%:log|x|+c

dx
| N1+V2| = v l—=1I0 ’x+«}x2+a2
= OQ|V+ +V log |X|+C[ Jm g

y } y? § a
;"‘ 1+? =log|x|+¢c {.y=vx:»v=;

— log

Y +x%+y? .
= X =G [ Iogm—lognzlog(—]
log n)|
IX|
2 2 -
= YINX ¥V "szw = g° [-4if1ogy = x, then y =¢” |
= y+xZ+y? =%t
= y +x% +ly? TAX [Where, A =e9]
S55. (xe"* +y)dx+ = xdy
— d_y = ey"'{x +£
dx X

This is ahomogeneous differential equation.

Putting y = vx = & =V +x@ it reduces to
dx dx
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S56.

dv
V4 X—

= vV 4
o e'+ v
5 L = e
adx
ax .
— evdv = — ifx=0.
X
= _[e“’dv = jldx
X
= —e’ =log|x|+C
= e =log|x|+C

Itis giventhaty(1)=1ie.,whenx=1,y=1

Putting x=1, y=1in Eq. (i), we get

—e!' = C

Putting C = —é in (i), we get

o7 = log| x|~
e
= e Vx = 1_|oglxl — eV = 1—6'09])([
e e
. -y _ IOg(1—e|og|x|]
X e
y _
= - log (1 —elogyfx|)—-1

x —=x log/(1 — e log | x|) as the, required solution.

U
<
1

Given differential equation is

d
2x2—%-2xy+y2=0

d
dy
2 L _ -
= 2x o 2Xy =y
dy “2xy -y?
- dx 2%

Given differential equation is a homogeneous equation.

So, put y = wx
v v+xﬂ
dx dx

(D)

- ()

.. (i)
... (iif)
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From Egs. (i), (ii) and (iii), we have

dv 2wx? —v?x?  2v-v
V+X— = =

ax 2x? 2

dv  2v—-v? 2v—v:—2v
X— = -V =

dx 2 2

av _ —v2:2dv__1dx

dx 2 v? X

Integrating both sides, we get

2dv -k
vi oY x
= 2[vdv =—log |x|+c
2v'
= _—1=—Iog|x|+c
__2— | +
= > =—log | x|+ ¢
—2X _ RV ., A
—_— - -+ . = Y = —
= y og|x|+c y X
= —-2x =y(-log | x| +%)
—2X

Y= _log|x|+c-

$57. Let rbe the radius and V be the volume of the balloon. Then, W.=«% r’

3

Itis given that

av

—== A, here A>0

dt W
- E imre' = 3

dt\ 3
ar
4nré— = A

= T p
= 4nrdr = Ldt

On integrating, we get

4rridr = | Adt
I J
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A+ C 0

At t=0,r=3 [Given]
C = 36n

Putting C = 367 in Eq. (i), we get
4

—nr’

3
At t=3, r=6 (Given)

At + 36m ... (ii)

288m = 3L+ 367
— A= 84n
Putting 2 = 84=x in Eq. (ii), we get

4 5 _

gnr = 84nt + 36n

= P = 63t+27 = r=(63t+27)"

S$58. Given differential equation is

dy
2 —_— =
x(x2=1) ax 1
a 1
= dx  x(x* 1)
dy _ 1
= dx _ x(x=1(x+1)
dx
= 4y = Y (x 1) (x £ 1)

Integrating both sides, we get

dx
Jav = Ix(x—1)(x+1)

_J‘ ax _
= Y= x(x=(x+1) - ()
Let P p—
=5 =X -+ 1)

L _A, B C
NOW ™ =+ ) T X X1 X
- 1= A(x=1)(x+ 1)+ Bx(x + 1) + Cx(x = 1)
Put x=0, 1=—-A = A=+
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S§59.

1
Put x=1, 1=2B = B=E
1
Put x=-1,1=2C = C=E
A=-1 B-1 C-1
S T2 T2
We get,
1 -1 12 1/2

= —+—-+
x(x=ND(x+1)  x x-1 x+1

Integrating both sides w.r.t. x, we get

J‘ 1 d I%dx1dx 1 dx

X — Spex 1 ax
X(x =1 (x+1) 27x-1 27x+1

1 1
= — log| x| + Elog Ix=1] + 2 log |x+ 1|

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

1 1
y=—log|x|+§Iog|x—1|+§log|x+1|+c

Put y=0and x =2, we get
0=—log2+ ~ log 1+~ log 3+
=—log 5 log 5 log 3#.c
O=—log2+log 3 +¢

2
or ¢ = log ﬁ [ log1=0]

: .. 1 1 2
= — + = —1|+.= + 1|+ =
Hence, the required solution is y log | x| > log | x—1] 5 log | x+ 1|+ log Nk

The given differential equation is

d
(X + x2+ x +1) d—i =(2x2 + x)

This equation can be written as

dy = 2x"+x
dx  xX°+x24x4+1
This is a variable separable type differential equation.

2x% +x
We get, dy = x3+x2+x+1dx

Integrating both sides, we get

Add.: 855, Nitikhand-I, Indirapuram, Gzb. | Ph.: 7292077839, 7292047839 | www.smartachievers.in | info@smartachievers.in Page 48



2x% + x
dy = dx
Iy J‘)(3+x‘?+x+1
_.[ 2X% + x
= Y= D (x+ )+ 1(x +1)
ye [2CEx 2 +x (0
(x +1)(x*+1)
_ _[ 2x% + x "
Let X+ 1) (X2 +1)

Using partial fractions, we get

2x° + x A Bx+c
X+ DX+~ x+1 T
2x*+x  AX*+1)+(Bx+C)(x +1)
= (X+)(x2+1) (x +1)(x% +1)
= 2+ x=AX*+1)+(Bx+C)(x+ 1)
= 2x°+ x=A(x*+1) + (Bx*+ Bx +Cx +Q)
Now, comparing coefficients of x?, x and constant term, we get
A+B=2 ... (ii)
B+C=1 ... (ii)
A+C=0 ... (iv)
Subtracting Eq. (iii) from Eq. (ii), we get
A-C=1 o (V)

Adding Egs. (iv) and (v), we get

1
2A=1 = A_E

1
PutA= 2 in Eq. (ii), we get

1 Bz B=2- 123
28V T P77 274

3
Put B= > in Eq. (iii), we get

Sic=1 o P
2 vt T ARITS T
We get,
31
2x2 + X _1z2+§"‘§

(X+1)(2+1)  x+1  x2+1
Integrating both sides, we get
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2
1
J 2X +2X dX:l d_X+§I 2)( dx__J fx
(X +1)(x* +1) 29 x+1 27x%+1 2 X2 11
I—ll +1+§| 2 41 1t Syt
= ) oglx | 4 og|x |—2 an'x+c
[J 2X dxPut x* +1=t = 2xdx=df .. xdx:g iljﬂ:llogt:1|°9|xz+1|+0]
X“+1 2 27t 2 2

Putting above value of Iin Eq. (i), we get

1 3 1
= —loglx +1+Zloglx? +1-—tan”" x + ¢
y 2 g 4 g >
which is the required solution.

$60. Given differential equationis

d x(2y — x
d_i = W and y=1whenx=1
Above equation can be written as
dy _ 2xy-x* ()
dx  2xy+x* LT

This is a homogeneous differential equation, because each term.of\-numerator and denominator
have same degree.

Put y = vx .. (i)
a
= X =v+Xx X .. (i)

From Egs. (i), (ii) and (iii), we get
dv _ 2wx?-x% 1 2v-1
dx  2vx®+x? T 2v +1

dv 2v—1_v
ax 2vi+1

avi v —1-2v:—-v _ v-1=2v?
dx 2v +1 2v +1

e A
= WA—v+1 X

Integrating-both sides, we get

2v +1 dx
Jz—dv ==
2ve —v+1 X

or I=—log |x] + ¢ ... (iv)
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where I= I—2v+1
C vy 41
d
Now, let 2v+1=A.$(2v2—v+1)+B

= 2v+1=A(4v-1)+B
Comparing coefficient of v and constants term, we get

1
4A=2 = A_E

1
and -A+B=1 = _E+B=1
53
T2
21.a'+1—1 4y —1 +§
=y =N
.. We get,
1(4v—1)+§
I:j22—2dv
2ve—v +1
1 4v —1 3 dv
== |—av+— | —=
I 2j2v2—v+1 V+2-[2v2—v+1
— 1=1Iog|2v2—v+1|+gj dv
2 2l . v 1
2 2

J'#dv Put 2v? —v41=t = (4v-1N)dv=dt .. _[gi:
2x° —v +1 t

dv

. (V)

Iog|t|=log|2v2—v+1ﬂ

1 3
=<log|2v: -v +1|+ =
e Sy 4

1

+___
2 2 16 16

dv

-
4 16

3
2
log | 2v —v+1|+ZJ

N =
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1 3
= —log| 2v? —v +1|+=
5log| +5]

1 3 4
= —log|2v: —-v +1| + =x——tan
I=- gl | + 2

dx 1, X
j > 2=—tan —+cC
X“+a a a

1 ) 3 4(4v—1)
= —log|2v° -v +1|+—tan
29l "7 77

Now, putting value of I'in Eq. (iv), we get

1 <N 4v -1
—log|2v? —v +1|+——tan™ =_
= 3 gl | 7 [ﬁ log |x|* ¢
4y
——1
1. 12y y | 37, | & y
—lo -=+1 tan = “Putv==
=3 g . T N log |x| + ¢ ut v ”
J
) .
1Iog 2y A 3‘ﬁtan“(‘w XJ =—log |x| + ¢ .. (i)
x? V7 - x
Now, put x=1and y =1, we get
Io 2|+ tan =_
g‘ | ﬁ log1+c¢
1 NI
= Elogz 2 fan, {ﬁ]“: [+ log1=0]

Putting value of cin Eq. (vi), we get the particular solution.as

1 2y2 —xy + x> 3\/_ L[4y —x 1 37 ( ]
—lo tan = =log|x |+—lo 2+—tan —
2 Q[ w; | N gl x| 5109 7

1 24 —"xy + x* 1 37|, 3 . 4y X
= Elog( 7 +Iog|x|—EI092 7_tan1 Wi —tan™

——|tan
7 1+i_(4y—x]
i V7 J7x

., [ 3 [4y—x]
2 2\ -
2y° — Xy +x ] +logx — log(2)"? 37 L) V7 J7x
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S61.

{3x—4y+x}
-1

2 2412
= og X(2y” —xy +X )—Iog\/_ = 37 tan J7x
X 7 {12y—3x]
1+ ————
7X
W7 . | (dx—-4y)T
= log(2y? — xy + x*)"? —log~/2 = 7 tan‘[ 4x +12y
2 _ 2 _
= Iog\/zy VEX 3‘ﬁtan‘1 (4x=4y)N7 4y) 7
2 7 4x +12y

Hence, the required particular solution is

g |2V XY AXE 3ﬁtan“ (4x - 4y)A7
09 2 -7 4x +12y

Given differential equation is
dy
1+ x> +y? + x> +xy—=— =0
J v Xyt axy
The above equation can be written as
dy
2 2 2y — _ haC A
J(1+x)+y(1+x) Xy o
dy
2 2y = _ -
= \/(1+x)(1+y) Xy X
dy
1+ x% - J1+y? =—xy ——
= J1+ X \/+y Xy i
/ 2
or y dy =— {HX ax
J1+y2 X
Integrating both sides, we get
1+ x?
J—dy = —_[ — - X.dx
1+y X
= Put 1+ )y2=t and 1+ x2=0u°
= 2y«dy =dt and 2x dx =2u du
dt
= ydy=§ and x@dx=udu
1 dt u
2 JV/? - —J.ﬁ‘udu
1 2 _ U2
= S J0dt =~ [ —du
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$62.

u? -1
u* -1 1
t2 = — du du
= u* -1 u* -1
= 1+y* = —J1du—j 1
2 (1)2
N 1+v2 = —u—llogu_‘I +cC
y 2 u+
= 1+y? = —«;‘1+x"'—1lc:ugM
2 T+ X2 +1

The given differential equation is

(x2—y?)dx+2xydy=0 and y=1 when x=1

X—a
X+a

8

[f X~ og
" Ix?-a® 2a

+ ¢ is the required solution.

This is a homogeneous differential equation as degree of each term is same.

Above equation can be written as
(x> —y?) dx=—-2xy dy

dy ) yz _x?
= dx ~ 2xy
Now, put y = vx
dy dv
— = V+X—
= ax ax

From Egs. (i), (ii) and (iii), we get

. (1)

... (i)
... (iii)

V+X— =
X 2vx? 2v
- xﬂ_v2—1 v_v2—1—2v2
dx 2v 2v
2v ax
— 5 dv=r——_
ve +1 X
Integrating both sides; we get
2V dx
av = —|—
- Jvz +1 X
= log [V*+1]==log | x|+ ¢C

= log|v?+1|+log|x|=c¢c

2

= log y—2+1+log|x| =c
X
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S63.

Now, put x=1and y =1, in Eq. (iv), we get
log2+log1=c
c=log?2

Putting ¢ =log 2 in Eq. (iv), we get the required solution as

2 +x2
log y 7 +logx =log 2
X2 + 2
= log x( x"’y =log 2
X2 2
= log b A e log 2
= X2+ y? = 2x.

The given differential equation is

xd—y+ X + X tx=0x#0
dx y- ycotx =0,

Above equation can be written as

d_y+ 1+ tx)=
de y( x cot x) = x

Dividing both sides by x, we get

dy [1+xcotxj
X

S oy (vt
- —+cotx | =
= o +y X 1

This equation is a linear differential equation of the form

dy -
o H=Q

Comparing Egs. (i) and (i), we get
1 .
P= (;+cotx] and Q=1
Now, solutiornof the above equation is‘given by

yxI1F.= [(@QxLF)dx+c

where, |.F. = Integrating factorand |.F. = ej%

1+cot,»c %

d.
|F - edex zej[" J - elog|x|+logsinx - elogx+sinx|

[--log1=0]

[ logm +logn =logmn|

- ()

... (iii)
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[ Ildx =log| x| and Icotxdx =log|sinx |]
X

|.LF. = x sin x

Putting |.LF. = x sin xand Q = 1 in Eq. (iii), we get

yxsin x = j1.xsinxdx

yX sin x = J)fslilnxdx

yx sin x = x Isinxdx —j’[%(x)- jsin xdx)dx

[By using integration by parts in J'x sin x dx |

= Y X Sin X=—XCOS X + j1.cosxdx
= yx sin x =—xcos x + Icosxdx
= yxsin x=—xcos x+sinx+c¢

Dividing both sides by x sin x, we get

_ —XCOsX+sinx+e
Y X sinx
1 c
or =—cotx+ — +

is the required solution.

S$64. Given differential equation is

xﬂ = sin x
sec dx—y—s

Dividing both sides by sec x; we get

dy Y . SINX
dx secx sec x

dy .
or ——ycosx= SIN X COS X
ax

This is alinear differential equation.and is of the form

dy _
dx *Py=Q

Comparing Egs. (i) and (ii), we get

0,

.. (i)
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P=—-cosx and Q =sin x cos x

Now, solution of above equation is given by

yxLF.= [(@xIF)dx +¢ ... (iii)

where, |.F. = Integrating factorand |.F. = ejpdx

—cosx dx e .
LF. = eJ SN _ gsinx [ Icosxdx =S|nx+c}

Putting I.F. = e®"*and Q = sin x cos x in Eq. (iii), we get

ye~snx = [sin x cos xe *"dx
Put sin x=t=cos xdx=dt

yesinx = te™ dt

_si d . .
e *™ = t|e'dt - [— t e‘*dt] dt Using integration by parts
y | [l ] [Using integ y parts]
- yesinx = — te~t + j1 x e”'dt
= —te'+ Je“dt
= ye—sinx = _ te—f_i_ e—i‘+ c
= ye s = —sinx e + e + ¢ [+ sinx=1]

Hence, the required solution is
y =—sin x+ 1 + ces™

$65. Given differential equation is
x?dy + (xy+y?) dx=0

Since, degree of each term is same, so the above equation isia homogenous equation. This
equation can be written as

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

ay m—(xy +y°) 0
adx x?
Put y = vx ... (i)
dy _ dv
O v+xa ... (i)

From Egs. (i), (ii) and (iii), we get

v v +vxP) 5
V+X— = 5 ——V-_V
X X
dv
= X— =—v?=2v
adx
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av —ax

vZ +2v X

=

Integrating both sides, we get

I dv _ % I dv _ %
virar . I T Nriavii T T
I dv _ ﬁ
- v+ -
1ogv+1—1 o . {j ax =ilogx_a +c}
= 2 %9 a5q T g K*e " Ix?’-a> 2a |x+a
1Iog LA I +
= 2 %9 g T Tleg X+ e
Yy
1|c.g X log |x| + (iv)
= = =—log |x| + ¢ . (iv
2 Yo
X
Now, put x = y = 1in Egs. (iv)
Togl = —1og 1+ ogh| = tog 14
2 ezl T8 ITC = TE[g T T0d TG
1t
= ¢=7log 3
Putting value of cin Eq. (iv), we get
1 y 1, A
—lo = _ —lod—
5 gy+2x Ir:»g|x|+2Icng3
y 1
= |09y+2x = —2Iog|x|+log§
= log—Y =Iogx'2‘+log1 [~ nlogm =logm" ]
Y +2X 3 '
L™ _ 1
= y¥2x  3x?
= y + 2x = 3x%y
= y— 3x%y = — 2x
= y(1—-3x3)=-2x
ory=— is the required particular solution.

3x° -1
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$66. We have,

xd—ysin[lj + X —ysin(ZJ =0
dx X X

(Y
X=ysin| —
a _ 7 (J

ax xsin[zj
X

This is a homogeneous differential equation.

: dy dv .
= ——=V+X—
Putting y = vx and i O’ it reduces to

av X —vxsinv 1-vsinv
V+X— = , =——
dx X sinv sinv
dv 1-vsinv —1+vsinv-vsinv
— = e -
- de sinv sinv
av 1
= X— = ——
ax sinv
= sinvdv = —1dx, if x+0
X
= jsinvdv = —_fldx
X
= —cosv = —log|x|+C
Y i |
= —cos[—]+log|x| =C .. (i)
X
. T, T
It is given that y(1) = 5 e whenx=1, y= 2

Puttingx=1and y = % in/Eq. (i), we get
T
—cos§+log1 = C=>C=0.

Putting C = Q.in (i), we get

—cos[%]+log|x| =0

= log |x| = cos[zj
X

Hence, log | x| = cos(zj , X # 0 is the required solution.
X
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S67.

xe’' —ysin(§]+x3—isin[%] =0,y(1)=0

y sin[lJ — xe"
X

= ﬁ —

dx xsin(l}

X
This is ahomogeneous differential equation.
v
Putting y = vx and d_y =V+ xd—, it reduces to
ax ax
vixdV - wsinv-xe’ vsinv-e

dx X sinv sinv

dv vsinv —e’ vsinv —e" —v sinv
= X— = - -V = -

dx sinv sinv

dv _ €'
= X— = ——

dx sinv

ax .
= e—“’sinvdv=—7,|fx;£0
= Ie“’ sinvdv = - Il dx
X

= (-sinv—-coswv) = —log|x|+logC | Iea‘ sinbxdx =

= 2 (i)
- ()l
- erfulEhe()

—log | x| + log'C

2log [x|-2log C

log | x]?=21log C

a’+b?

e¥(asinbx — bcos bx)]
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It is given that y(1) = 0 i.e., y = 0 when x = 1. Putting these values in (ii), we get

1=0-2logC=log C= —%

1
Putting log C = 5 in (ii), we get

e v/x {Sin(lJ*‘COS(z]} =|Og |X |2 + 1
X X

Hence,e'* {sin(iJ + COS(ZJ} =1+logx?,x # 0 gives the required solution.

X X
S$68. Given differential equationis
dx
E + xcoty=2y+y?coty, (y=0)

which is a linear differential equation.

dx
Comparing with dy +Px=Q

Here, P=coty and Q=2y+ y?coty
Now, IF = el — gl
- elogsiny — Sin y

.. Complete solution is

x-(LF)= [Q-(F)dy ¢

X-siny= J(2y+yzcoty)-sinydy+c
= xsin y= 2Jysinydy+]ylzcc|?sydy+c

= 2_|‘ysinydy+3,/2 jcosydyfj[[%yQJ Icosydy}dy+c

Using.integration by part in second integral /.e. _[ uvdx =ujvdx —j {(iu‘[ vdx)}dx]
[ dx

= 2J‘y'sinyd3.c'+y2 siny—2jysinydy+c
=y?siny+c

= xsiny=y’siny+c .. (i)

Given that, x = 0when y = %
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S$69.

0= EzsinEJrc =
= =13 5 =C=

Put this value in Eq. (i), we get
2

xsiny=y2siny— %

2
T
= x=y2—T.cosecy

which is required particular solution of given differential equation.

Given differential equation is,
(tan”"y—x) dy= (1 + y?) dx
tan”y-x  dx
= 1+y?  ~ dy

dx —X tan”"y
dy ~ 1+y? T 142

dx 1 tan”y
_+72. X = 2
dy 1+y 1+y
which is a linear differential equation

=

dx
Comparing with —— + Px = Q, we get

dy
1 _tany
P= 14y and Q= 14y
dy:
Now, F= &7 = el Sgeny

Complete solution is

x - (IF) = [Qu(IF)dy +c

. tan'y oy
— xe‘a""=J1+y2 xe™ Vdy +e
Let t=tan"y, dt = 1+1y2 dy
x-e™ = [t-edi¥e
— X e = r-e*—I1-e*dt+c
= x'etan'ur = f.ef_er_FC

[Using integration by parts]
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S70.

N x-e®" = (tan'y —1)e®™" Y +¢

Also, giventhat, when x=0, y=0

0=(tan" 0-1)e™" °+c

= 0=0-1)e"+c
= 0=0-1)-1+c=>c=1
From Eq. (i),

1 1
x- eV =(tan"y—1). e’ +1
—tan”'y

x=tan'y-1+e
which is the required particular solution cfthe differential equation.

J1-y2dx =(sin”"y — x)dy

dx _ sin'y X

= — = — Jif1—y?#0ie. y = £1
dy  \1-y* J1-y?
%+ 1 « sin”'y
= dy \/1_}/2 =\/1_yz

dx
This is a linear differential equation of the form @ +Rx =38
sin”'y
1=y

where R=—F7—— and S-=
1-y?

2

Now solution of above equation is given by xx LF. = j(S xI.F)dy +C

where I.F. = integrating factor and LF-= N

\
= IF. = S _gon'y

Putting I.F. and S in Eqs(ii).

P |
oo v = [er S Ly C

s

= xS = Jte’dHC, wheret=sin"'y, dt = = dy

1-y

xe™" 'V = te! — j1-efdr +C

= xe®" =elt—1)+C

= xes'r = e V(siny —1)+C

()

. (i)

... (i)
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S71.

It is given that y(0) =0 /.e., y = 0 when x = 0. Putting x =0, y = 0 in (ii), we get
0=e’0-1)+C=>C=1
Putting C = 1 in (ii), we get

xe*"'Y = eV (sinTy 1) +1

— eV (x-sinTy+1) =1

_sin~ly

= x-sinly+1=€e"", ye(-11)

This gives the required solution.

We have,
ye’ dx = (y® + 2x €)dy
dx  y’+2xe
dy ~ ye’
— ax =yze‘}’+2—x,ify¢0
dy y
dx 2
= —_— X = ey
dy y v

dx
This is a linear differential equation of the form E + Rx=S

where

-2
R=7 and. S = y’e”

Now solution of above equationis given by x x L.F. = I(S x|.LF)dy +C

where L.F. =integrating factorand I.F = el™

j——dy ky
e ¥ = e_2|°g ¥y = emg Y —_ y —

= l.F.

Putting I.F. and S'in Egs. (ii).

1Y) _ (.-
X[F] = je Ydy + C
= iﬁ = -e’+C
Y

Itis given that y(0)=1ie.,y=1whenx=0.

.. (i)

.. (i)
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Putting x =0, y = 1 in (iii), we get

1
0=-e'+C =C=—
e

Putting C = % in (i), we get

L —_e_y+1 - -1 -
y: 6‘:x-yﬁ‘(e —e”)

Hence, x = y?(e™' —e™), y # 0 gives the required solution.
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