Differential Equation

1. The integrating factor of the differential equation (1 - x?) dy/dx + xy = ax, - 1
<x<1,is: (2024)

1 1
(A) (B)
x? -1 x? -1
i | 1
©) (D)
1-x? 1-x?
Ans.
D) 2
1- x2

2. The order and degree of the differential equation

1+ (d_yj
dx

= d2y/dx2respectively are : (2024)
(A) 1,2
(B) 2,3
(©) 2,1
(D) 2,6
Ans. (C) 2,1

3. Find the particular solution of the differential equation given by

x2 dy _ Xy = x2 cos? (l), given that whenx =1,y = -
dx 2x 2

(2024)

Ans.

dy _ ¥ 20y
dx x+COS (Zx)

— dy _ dv
Puty—vxsothatdx =v+x—



- 2
=Sv+x-=v+ cos (2)
:fsecz(g) dv = f%dx
= 2 tan (g) = log|x| + C
= 2 tan (le) = log|x| + C

2tan§=log1+C=>C=2 =>2tan(%)=log|x|+2



9.2 Basic Concepts
MCQ

1. The sum of the order and the degree of the |
10. The number of solutions of the differential equation

d[fdy ¥
differential equation @ (_Y) is
dx |\ dx

fa) 2 (b) 3
) 5 (d o

3
= d—; respectively are
dx

(a) 1% ® 31 () 33 (d 12

{2023
I (1 mark)

3. Thedegree of the differential equation 1+ [gﬁ ]Z =x
X

2
equation [1+ 3 ay ]
=

s

4
L adYy dv]z
uation 2 LY 814 Z¥ .
G S { [dx

5. Write the sum of the order and degree of the | ;5 ¢ jntegrating factor of the differential equation

following differential equation

2691
22 ] =0
dx{ dx

&, Write the sum of the order and degree of the

2 3
i i . (d% [dy] F
differential equation +—| +x"=0,
i [dﬁ] dx

differential equation

(&) (2]
XM (2 marks)

8. Find the product of the order and the degree of the

differential equation [i{xri}].ﬂ_,_?:g._
dx dx

xde |

(2022C)

(2023) |
2. The order and the degree of the differential

9.4 Methods of Solving First Order,

(Delhi 2019) (11|

(Al 2015)

9.3 General and Particular Solutions

of a Differential Equation
MCQ

dy _¥+1 wheny(1)=2,is
de x=1

(a) zero fc} two (d} infinite

(2023)

11. The number of arbitrary constants in the particular
solution of a differential equation of second order is
(are)
fa) 0 (b 1

(b} one

() 2 d) 3
(2020)(7 ]

First Degree Differential Equations
MCQ

(2020) 12. The integrating factor for solving the differential

4. Find the order and the degree of the differential

equation x:_"'_y=212 is
X

3 e () e (o x @ 1
X

{2023)

{x+3y2]:—i—=y 5

@y B -y @ % (@ -:
: ¥ Y
(2020)
 IEM (1 mark)

(Foreign 2015) @ i4. The integrating factor of the differential equation

7. Write the sum of the order and degree of the |

(2020C) (U]

dy f
K—=y=logx I5
e y=I0g

15. The integrating factor of the differential equation
{Delhi 2015C)

xg+2y=xz is (2020)
16. Find the general solution of the differential equation
I dy

Y= _1 2020

= (2020)

17. Findtheintegrating factor of the differential equation

(2022)(1)

9. Find the value of (2a - 3b), if @ and b represent
respectively the order and the degree of the !

[e—h’;- v d"‘=:|_
Jx  x Jdy

(Delhi 2015, Al 2015C) (1)

2 2 18. Write the integrati factor of the followin
differential equation x{y[.d_;]:ﬂ(:x_") _Kﬂ =0. i grating £
dx

differential equation:

(1 +F2}+[2W—mty}:—i =0 (Al 2015)



19. Write the solution of the differential equation

dy _ {Foreign 2015) (A [:]
20. Find the solution of the differential equation

L) (Al 2015C) :

dx

21. Find the general solution of the differential equation :
(Term Il 2021-22) (Ap) :

.

22. Find the general solution of the differential equation

(Term II, 2021-22) © >

23. Find the general solution of the following differential

sec?y-tany dx +secly - tanx dy =0,

equation :

d _
L et exe

24. Find the integrating factor of x%+{1+xcutxly=x‘ i

(2021C} ©
25. 5Solve the following homogeneous diﬁerenl:ialé
equation: x & _., (20200) |
26. Solve the following differential equation: i
%+y=mﬂ-sinx (Al 201%)
IETYTM (3 marks)
27. Find the particular solution of the differential
equation %-ﬂ v{1)=0. (2023) |

e tany dx + (1 =% seciydy=0.

equation xd—r+xcnsz(£]=:.r: given that when
dx X E
x=1.y=§. (Term Il, 2021-22) (ip)

dy
—=vll =| .
= yllogy—logx+1)

31 If the solution of the differential
2 H
Iy _25-Y %X o bioglx] + C, find the value of a |
dx ¥ i
and b. (2021C) (Ap)
(4 marks)

called
differential equation of the form

a differential
dy

variables is

Find the general solution of the differential equation
(Term I, 2021-22) 42,

equation

Y _Fix,y)is said :
e (x.¥) :

34
(Term 11, 2021-22)(Ag) |

 36.

37,
38,

i 39
28. Find the general solution of the differential equation
(2023} |
27. Find the particular solution of the differential
40.

41,

i 43,

m
32. Case study : An equation involving derivatives of the :
dependent variable with respect to the independent :

equation A

to be homogeneous if Flx. ¥} is a homogeneous
function of degree zero, whereas a function Flx, v)
is a homogenous function of degree n if Flix , Ly
= A"Flx, v). To solve a homogeneous differential

equation of the type ﬂ:F:’x,yhg[i} we make
dx X
substitution ¥ = vx and then separate the variables.

Based on the above, answer the following questions.
(1) Show that (x% - y%) dx + 2xy dy = 0 is a differential

equation of the type E—g{ ¥ }

(il Solve the above equation to find its general
solution. {2023)

Find the pa-rticular solution of the differential

equation {1+x2}--+2:w tanx, given y(0) = 1.
{Term Il, 2021-22C)

Find the particular solution of the differential

equation {1+ﬂnx!dl=-x-rcmx. giveny(D) =1
dx (Term 11, 2021-22C)

Find the particular solution of the differential
+2y=x"logx, giveny(1) =1

(Term ll, 2021-22C)
Find the particular solution of the differential

equation xd_r
dx

d 1
equation x d—y+‘r + —5 =0, given that y{1) = 0.
1+ (Term Il, 2021-22)

Find the general solution of the differential equation
Xy + x3) dy = (2y* + 5x3y)dx. (Term Il, 2021-22)
Solve the following differential equation :
(v = sinx)dx + tanx dy =0 (Term Il, 2021-22)
Find the general solution of the differential equation;
(3 + y3)dy = x2y dx (Term I, 2021-22) (Ap)
OR
Find the general solution of the differential equation
Wy de -3+ dy=0. {20200
Find the general solution of the differential equation

yer dx = (y? + 2x e’)dy. (2020)

Solve the following differential equation :

(1+e™)dy +er*‘*[1-l]dx=mun}_ (2020)
XN

Find the particular solution of the differential
ar-<(5) ;

uation x—=y-xtan ven that y = = at
eq X e y=Xx gi ¥ )

x=1 (2020) (Ap]

Find the particular solution of the differential
equation cos v dx + (1 + &™) sin y dy = 0 given that

y= E whenx=0. (2020)

Find the general solution of the differential equation
ye dx = (xe*¥ + y?)dy, y # 0 (2020) [An)

5. Solve the differential equation :

wdy=ydx=1/x2+yldx, given that y = 0 when x = 1.
{Delhi 2019)



46.

47.

48,

49,

50.

51

52

54,

a5.

5é.

57.

59.

60.

Solve the differential equation :

{1 +xz}£ + 2.::1;—4;; =0, subject to the initial
mnd.tmn y{0) = 0. (Delhi 2019) (R [_'1
Solve the differential equation ;

3x—1+x +y2+x%y? . giventhaty = 1whenx =0.

d
equation & rr .giventhaty=1whenx=0.
x2

dx

Solve the following differential equation :

J[I:OS( ]7-1-*1:05[ )-Hc x=0. (Al 20195,2014(:“5?]

Find the particular solution of the diﬁerﬂntlal !
equation e* tan y dx + [2 - &) sec?y dy = 0, given that :

(2018) |

n
=— whenx=0.
4

Find the particular solution of the differential

equation j—y+21rtanx=5inm given that y = 0 when
i‘ -

3
Prove that x*
the differential equation (x* -
where Cis a parameter.
Solve the differential equation

(tan™"x - y)dx = (1 + x%)dy.

Find the general solution of the following dlfferentlal

equation :

{1+r1}+{x B r]d!’ =0

{NCERT Exemplar, Delhi Eﬂiﬁ,}

Find the particular solution of the diﬁerentral
equation (1 - ¥I(1 + logx)dx + 2xy dy = 0, given that |

y=0whenx=1 (Delhi 2016) (i) :
Solve the differential equation :

. AR (A12016) |
i e

Solve the following differential equation

widx + (%2 - xy + yi)dy=0

Solve the following differential equation
{cot-1y +x)dy = (1 + y?)dx (Foreign 20146) |_‘|

Find the particular solution of the d:fferentlai

sntion 2 . MAmgxil)
dx siny+ycosy

x=1

Solve the fnlluwing differential equation :

{x —1}—+2 |x|a=1

(Al 2019}
Find the particular solution of the differential i

(Al 2019, Delhi 2015) (Ev ﬂ

%=X, (2018, Foreign 2014) (Ev] |

- 2= C{x2 + y?2 s the general solution of |
3xy?)dx = (y* - 3x%y) dy, -
(NCERT, Delhi 2017)

(A1 2017)(Ev) |

(NCERT, Exemplar, Foreign 201 :5,}

, given that }r:;. when

(Delhi 2014) (Ev] | 5,

(Delhi 2014) |

P61

: 62

Find the particular solution of the differential

equation g* 1-y r_'.'x+—d'y 0 giventhaty= 1 wher'r
x=0 (Delhi 2014) |ﬂ.ﬂl
Solve the following differential equation :

cusecxlugr:l+ xlyr2=0_ (Delhi 2014)
%

. Find the particular solution of the differential

equation Ex’lﬂﬂﬂ”uwen that y = O when

x=1 (Al 2014) (An]

64, Solve the differential equation
{1+11}i+r=em-1"' {Al 2014)

dx

5. Find the particular solution of the differential
equation x (1 + y¥) dx - y (1 + x¥)dy = 0, given that
¥=1whenx=0. [Al Eﬂ'idjfﬂ_h:
66, Find the particular solution of the differential
equation log (% ]=3x+4y. given that y = O when
x=0. (NCERT, Al 2014)
: 47, Solve the differential equation (x® = yx2)dy + [y + x%y%)
dx =0, giventhaty=1whenx=1 -
(Foreign 2014) (Ap|

68, 5Solve the differential equation
3—£+ycutx=2m5x_ given that y = 0 when x=g.
(Foreign 2014)

i 69, Solve the differential equation
xiugx;£+y= EI|::|ng X. (NCERT, Foreign 2014) |Eh

I X
71‘.}. If y(x) is a solution of the differential squation
{EI_T:XE=-{05J[ and ¥(0)=1, then find the value
of jr[g] (Dethi 2014C) (Ev)
71. Find the general solution of the differential equation
{x-y}%=x+2‘r. (Delhi 2014C)
72, Find the particular solution of the differential
equation x%—?-l—xcﬂsec[-t}ﬂ: given that y = 0
x

whenx=1. (Al 2014C)

73. Solve the differential equation
.1[Iﬂl—"Ir+*,:-=Jrr|:1ﬂv5x+s.inJc,gi'uflf:ﬂ}r[E }:1. (Al 2014C)

dx 2

! B (5/ 6 marks)
Solve the differential equation

xd_"'r +y=xcosX+sinx giventhaty= 1whenx=§.

(Delhi 2017)



75. Find the particular solution of the differential
equation [x_-,rji—:=[x+2y]. given that y = 0 when

x=1. (A12017) (Ag) |

76. Solve the differential equation :
(tanty = x)dy = (1 + y)dx. (NCERT, Delhi 2015) :

: , oy W

77. Show that the differential equation =——=——p is i
dx Xy=X £

homogeneous and also solve it. (Al 2015)

78. Find the particular solution of the differential
equation (tan™*y-x) dy = (1+y")dx, given that x = 1 :
(NCERT, Al 2015)

when y= 0.

7%, Solve the following differential equation :

e e o

(Foreign 2015) (i ["1
80. Solve the following differential equation :

9.2 Basic Concepts
MCQ

1. I m and n, respectively, are the order and the :

degree of the differential Equatmn _—

(&) -

thenm+n=
fa) 1 b) 2 ) 3 tdi 4 I
£2022~231L_,'_l
(1 mark)
2.  For what value of n is the following a homogeneous
dy % "
e _— 7 H
differential Equatil:ll"t. S R {2020-21) :
IELYI (2 marks)

3. Write the sum of the order and the degree of the 2. Find the general solution of the following differential

following differential equation i[ d'_:.r ]= 5.
dx | dxe

(Term Il, 2021-22) [':E_LE-_]

9.3 General and Particular Solutions
of a Differential Equation

(1 mark)

4. How many arbitrary constants are there in the
particular solution of the differential equation !

iy 2. {0)=1?
= ~4xyZy{0)=17

[==]

CBSE Sample Questions [

{9 Find the particular solution of

(2020-21)

(1.||1+Jtz+}'2+12'(2 )dx+x}rdy=ﬂ

81. Find the particular solution of the differential

(Foreign 2015)

equation x:_“'. +y = x + xy cot x = 0; x =0, given that
X

when x=2.y=0. (NCERT, Delhi 2015C) (An]

! B2. Solve the differential equation

2dy + (xy+ydde = 0 giveny =1, whenx=1
(Delhi 2015C)

83, Solve the differential equation
(xsini[t)-y}il+xdy=ﬂ given y:% whenx=1
X
(Al 2015C, 2014C) (An]
4, Solve the differential equation
dy 1 4 :r:
3y cotx =sin2xgiveny = 2 when x=—
PP "y
(Al 2015C)

o -

. 9.4 Methods of Solving First order,

First Degree Differential Equations

Y 2 marke)
5. Solve the following differential equation:
z =x3 cosecy, given that y(0) =0 (2020-21)
- EELXTM (3 marks)
{ 6. Solve the differential equation : ydx + (x - y3)dy = 0

(2022-23) (Ap)

7. Solve the differential equation :

xdly —yde= /%2 +y2 dx (2022-23)(fp)

equation.

xd_”=y-xsrn[£] (Term i, 2021-22)
dx X

the following

differential equation, given that y=0whenx-i.

d—rﬂrcutx: = (Term 11, 2021-22) ILE_I.ILE

dx 1+sinx =
i 10. Find the general solution of the following differential

equation:

xdy = (y+2:)dx =0 (2020-21) (An]



Detailed
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equation should be _[d}r] =0.]

The given differential equation is,
4 [a‘_r]’ o = o (4 Lo
] | el dx ) | dx?

Order =2 and degree=1
So, requiredsum=2+1=3

2
2. [b): We have, (1+3ﬂ] =4ﬂ
dx di?

Here, order = 3 as highest order derivative is da—g
dx
And degree = 1, as power of highest order derivative ie.,
dsy .
— isl.
dx®
3. The degree of the differential equation
dy ]’ :
1+]—]| =x is 2
+[ e X

4. The given differential equation is

C
2
20Y L (9T | - sorderis2 and degreeis 1.
dx? dx

5. The given diﬂ‘erentia1 equatic:n is

@ }o ~a(8 gm0
dr"
Order =2 and Degree=1 .. Order + Degree=2+1=3

Concept Applied I:-\lﬂ.

= Highest order derivative appearing in a differential
equation is called order of the differential equation.

6. Order =2, Degree=2 - Order+Degree=2+2=4

7. Order=2 Degree=3
s Order+Degree=2+3=5

dy

N : BN 1. Ly
8. Thegivendifferential equationis [E{w J]-E+y=ﬂ | 15. We have, x%+2r S %+2—-x

- oo - e

Its orderis 1 and degreeis 2.
Required product=1=x2=2

dy ]+
= =ﬂ
i ¥

Concept Applied (@]

= Thedegree of a differential equation is the power
of the highest ordered derivative, when differential
coefficients are made free from radicals and fractions.

| 10. (b):Giventhat;

On integrating both sides, we get j_-
i = logly+1)=
i = logly+1)+logC=log{x- 1) = EFas

i le,—=—=2x

| 16. Wehave, Er*:"—i ol

SOLUTIONS

o e (] (2] 22

1. (b): [Thereis error in question, the given differential : )
i Itsorderis 2 and degree is 3.

a=2,h=13

$ 20-3b=2x2-3x3=4-9=-5

dy _ dx
y+1-x-1
dx

x=1

dy y+1 s

x=-1

loglx - 1) - logC

x=1

¥+
1-1

| Now, f{1)=2=C=>"==0
gm'”'” =

Required solutionisx-1=0

Hence, only one solution exist.

i 11, [a):In the particular solution of a differential equation
i of any order, there is no arbitrary constant because in the
i particular solution of any differential equation, we remove all
¢ the arbitrary constant by substituting some particular values.

t 12, (d):We have, x;ﬂ-ﬁzx*
H X

I

&y ¥ T | A

“E-Im =EF1:_1 =-1-
X

Integrating factor is 1
X

| 13, (c):Wehave, {Hg,r?-}ﬂ:y

=
y dy dy

| Thisis alinear differential equation.

-
LF. =e ] ¥ —eioey _ logy™ o

¥
i dy dy vy logx
i 14, Wehave, x—-y=logx =» L-iz=—S_
H dx de x x

Clearly,itisalinear differential equation of theform %.,.p,r;,q

1
R o T

X

2
ILF.= el?ﬁ = g2losn o gloss’ o 2

¥
-1 = &'dy = e'dx
o ¥

Integrating both sides, we get

er=e"+c y=loglet+c)
—211. 1 E-zv":.

LA
5T dx Vx' T Jx

17. We have, [

© This is alinear differential equatim of the form



8—2 W

X py= QmeP-T,Q-T

1

=
= |LFE= g % 2ux

N o

=E
18, The given differential equation is

(14y?)+(2xy—coty }d_r= 0

Integrating both sides of (i), we get %-JHC
= 2=(C+x)log2 o

Taking log on both sides to the base 2, we get
log, 2" = log, [(C + x) log2]

= y=log.[(C+x)log2]
This is the required solution.

[ Answer Tips (7]

dx x 2y ooty
= {1+].-r ]Td;+2x1r-mt].r =0 = — 5 1”’2 —1-”2 ) ) 5
This is a linear differential equation of the form > Jatdx g e £ & s ity chinc bt
dx 2y coty
—_ = wihi . Pm
oy + Px =, where Tord and Q= Toy? 20. We have, -?—:::39‘2" — 2 dy = x3dx
X
2y 4
. LE. _ej”" }1**’ S Integrating both sides, we get ET=“T+C'
1. We have, iy DY) 5. T Ndy=dx B E= 2e7=x"+C, where C=4C
dx de 2Y
21.
teg [/ dy y . = ox 4y =
4
\ dx /
= dy - em +by o3
; dx . . v
|
o=
= = e oY N = M A
L 4 p T . R weoy
.a1 . e — ————
= a9y :Cud:L
™
B e Ay . gexdy
H
“on quamj‘ o T TR ;
J My v { emix
g - = e g ®
b o
g s eV € Cetz—cJ
, TM & S0 e =
J/ whee. €32 ¢ avt  genstawnts
T e AT IR 6 T -
= @A = b s

[Topper’s Answer, 2022] |



22. We have, sec’x tan y dx + secly tanxdy =0

2
i seczxdx= sEC Fdr i ditanx) _ ditany)
tanx tany tanx tany
= log{tarx) = - log{tan y} + log ¢ {integrating on both sides)
= tftanxtany=sc

23. We have, :_"'ﬂﬂui‘e-l‘
X
_[e* +x2)

E'l'

Integrating on both sides, we get
_[e"" d}'=j{e" +x ) dx

= dy dx = E"d‘y:[e"-rxz}dx

3
X + = o .
= =gt iy +C, which is required solution.

24. We have, x%:-+ﬂ+xcutx}y=x

gy (exeatd .
dx x

=

Et-rPr:Q. where P=1+xﬂ andQ=1
dx X
1
o iEa
=elugx1-hgsinx =Elugx5h1x: = ¥ sinx.

25. We have, x%ﬂﬂ,

5 Oy_x+y _..¥
dx x X
This is a homogeneous differential equation
Puty=wvx
= d_y_v_'_xd_-.r =% v+xd—v—1+v
dx dx dx
dv dx

= —_—=1 = dy=—
xdx X

Integrating both sides, we get
v=logx + logc
v =logxe

= y=xlogcx

26. We have, j_y +y=CosX- sinx
X

This is a linear differential equation of the form
% +Py=Q, where P=1,Q=cosx - sinx

IF= el e
The solution of given differential equation is
ye'= Iex{msx—sinx}dxﬂ‘:
== ye'=etosx+C
= y=cosx+Ce™

27. Givendifferential equation is j_:=ﬁ
x

dy

- X Y g
dx x

I.F.=e" * =g

Po=s

P = d}r_v_mrhr
H dx

i= sec’vdv=——

= tanv=log

S dy W
E+P¥=Q, where P " Q=1

.[__1"" log x =1

x

Solution is given by ,,.1= j’ 1.3 s
X X

= Yologx+C

X

: Wehavey(1)=0
! Whenx=1y=0

0=0+C=C=0
From (i) -t:logx = y=xlogx
X

- 28. Wehave, e*tany dx + (1 - ") sec’ydy = 0
= etanydx=(e'- 1) sec’ydy

% 2
e S8
dx ¥

= d
e’ =1 tany y

: Integrating both sides, we get
Clearly it is a linear differential equation of the form, : e . 8=

Jormpee S oy

" =1

Put e* —1=u=e"da=du
and tany:v::rs«eczyd}r=dv

From (i) j%: _[ i‘vi: loglu)=log(v)+log C

log (e* - 1) = log (tany) +logC
= logle*- 1) =log(C tany)
" —1=Ctany

29. We have, IE-I-IEDEZ[E]:F
i dx X

= (2]

This is a homogeneous differential equation.
Mow, put y = vx

dx

V+X§:-+EDGZV=U=$%E=—E052V

dx

x

Integrating both sides, we get
i tanv=-logx + loge

El = tan¥=log
x

X

]

é When =1, =E
T

T C
tan—=log— = loge=1
-'II'I4 ugi i

i e=e

i . - . e
: Particular solution is tan£=lng—
I X X

= tan£=1—lngx

x

! Clearly, it is a linear differential equation of the form

i)

ki)
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- [Topper’s Answer, 2022]
dy _2xy-y* yrex
31. Wehave, —= e A} = Fix,y)= Ty
dy vy 1[r)2 A yPea?
dx x 2\x Flix, Ay)= iy . 2 =Flx,y)
This is a homogeneous differential equation. . . .
Rionws, gt = v So, Fix, y) is a homogeneous function and the given
dy _ dv dv_ 1 differential equation is of the type [i]
= T '.-"+de 'H'-I'Idx v 2\’2 =t

dv 1, 1 1
————y® = =—dv=—ix
= Y2 2
Integrating both sides, we get

i1 x-1

—=_log|x]+C = ===log|x|+C

= Z | x| e

Given, solution of (i) is ZX=blog|x]+C
¥

On comparing, a=1b=%

32, (i) We have, (x2 - ) dx + 2xydy =0
dy__(=yh)_y?-x?
dx 2xy  2xy

MNow, putting % =F{x,y) and find F(ix, Ay},

(i) Wehave, ¥ _¥2=x"
dx  2xy

Put y=vx = %:vﬂt—

dx
. dv_vzxz—xz_wz-i
dx 2xewex | v
A e O e
dx v 2v
dv  [vi+1 2v dx
e | dy==|—
= [ 2v ] '{viﬂ_ X
2v
= dv+ | —=logC
'[v +1 I

= log|v?+ 1| + logx = logC




2 P d 2
- hgﬁ?z“:‘ ]><Jt =logC £+py=q where P=; and Q=xlog x.
X
H 2
2 = P = e “!2 =
5 ye4x i s D E.F.-e‘r’f e S x2
X i o Solution of (i} is
is the required general solution. r-x:_{xz-xhgxdx-rc = y-f:jxa-lugxdx+c
dy
33. Wehave, (1+x%) =2+ 2xy =tanx i 4 4 4 4
dix ',r-x2=lﬂgx-x—- 1-”—:[11-(3:* r-x2=x—lngx-x—+c
dy+ Zxy _ tanx (i 4 “x 4 4 14
dc 1ix: 1+x2 g 2 oS
= y=—logx-—+—
Clearly, it is a linear differential equation of the form i 4 16
dy _ tanx Also, giveny(1)=1

2x
=0, Where P= dQ=
*hy=0 & 1+1rzan 2 1+x2

dx 1=0-tic =V
f 2x dx i 16 146
ILF.= € PPl =Ew1+'2’=1+x2 2 2 i
: : Particular solution is y=—Ilogx—-—+—
Solution of (i) is 4 16 14x2
tanx dy 1 .
yil+x2)=[(1+x%) dx+C i 36, Wehave, x—+y+—s5=0 i)
J (1+x%) dx = 1+x
= }r[1+xz}=jtanxdx+c Py =1

dx % {1+x3)x

= 1+x°)=log|secx|+C
YUAE =g st ' Clearly, it is a linear differential equation of the form

Also given, y(0) = 1

1=logsec0+C=C=1 Eﬂﬁgp},:Qthere P=EandQ= '12
Particular solution is dx x w1+ x<)
y(1+x%) = log|secx +1 1
DE & |.F.=Bj;m=ehgx=x.
34, We have, {1+5inx}ad—:=-x—vcusx - Solutionof{i)is
T |
= {1+5inx:l%+]fmsx=-x EF-I-_{I{1+“2}-Idx+C

=3

dy cosx —-x i =1 =
=t = I = oyi= | ——=di+C=yx==tan “x+C
A Tesmx’ e : '{i-h"f2

Thisisalineardifferential equation of the form ?+PF=Q. Also, given y{1) =0
%

where: P=1Eﬂs,x , Q=1 -;.( s Ol=-taml1i+C = E:ian_:ll:E
— by Bl i Particular solution of given differential equation is
LE. =e!1+51"*m =gloBll+sing) _ 4 4 cink yx:-tan_ix+4£
The solution of given differential equation is 37. We have, x{y3+ x3) dy = (2y* + 5x%y)dx
=X
y-(L+sinx)= [ ———(L+sinx)dx+C i dy 2y*+58y  dy 2l +5lyix)
(1+sinx) = = = —=——————
g dx  xy®+x dx (yix)l® +1
: - i
= y-{l+sinx)= T+C d dv

i Put v=£=:-y=vx =y
Also giveny(0) =1 i X clx

1(1+sin0)=0+C = C=1 L dv 2vtas
5 PN VX m——
: SR p =X v+l
Particular solution is y(1+sinx)=s—+1
xdy 2 E Z Jtlr;h-'_..'?'.r‘+l’m.-r v_v"+4'.r
35. Wehave, 2% 1.2y = x?logx L Td Va1 via
! 3
¥ . i = Vil ||:i|..-'='j—’1|r et dv= E
- I—j-x—-+—;--xlngx mmé v +dy X Iv‘*-l-dv X

Clearly, it is a linear differential equation of the form, Puttingv® +dv=t= (4 +d)dv=dt



o lpdt pdx
T4l Tl
2

Elugl,'v +dv)=logx+logC

4 3
+4

ilng{v"'+4v]=lugx+lug€ = %ﬂ:

x

38. (y-sinfx)dx+tanxdy=0
= (v - sin®x)dx = - tanx dy
i d_r_y—sinzx d].-r sin?x ¥
dx  —tanx dx  tanx tanx
= ﬂ=5in;|[::1::5.1':—'.r||:|::-t;!t
dx
dy .
= — otx=
dx+vc X =Sinx CosX

5o, it is a linear differential equation, where
P=cotx, Q= cosx sinx

E..F. =EIM _Bjmtldl:

= glogdsing = giny

General solution.: v (LE) = IQI}I.F.}dx
= y-sinx= jcnsx sinx-sinx dx

= y-5inK= _Fcusxrsintx dx

3
=[dt =L e [ Letsinx=t = dx=
3 COsX
o )
: sin® x sin“x  C
= ysinx= +C = ¥= +o—
3 sinx
39, {x®+y?) dy = x% dxis rearranged as =L dy __x%
_ dx M3+1|r
Let %:v:;y:ux = %=v+x%
vax oV LAy vix
dx  1+v3 Tdx 1+{y/xP
= xd_v__v 1.-r=a~.1(I'-‘l—"'l—1"r—-."'l-1"r":I
dx 1447 de 1+
= xd—v— =t
dx  1+v°
1+v dx . . i
= _[ v-—j-— [integrating on both sides] :
1%
= dv==]—
J{v,. 5 Jov=- ]
= -—+ v|==log|x|+c
—+logvi=—log]x]
= -13+Iugir-[— log|x]+c = -xa+lnglyi—c
E R 3
40, We have, yerdx = (y3 + 2xe¥)dy
dx  yo+2xe" de 2 o |
= —=—— = —-Ix=yle i ) I
dy  ye¥ dy y i

This is a linear D.E. of the form Ir;E+F':.r={:l
¥

dt

=

=

]

42, We have, x?:y-xm[r—]
x

o

! Now,puty=vx = %:u“ﬂ

=

Where P'=-§- and Q=yze"’

2
ILF.= E_j;d? =E_2h“ =Ehﬂd =l
So, the solution of (i) is X‘F-Jy—z' e Yy

—%-—E ¥+ 0 = x=-yle ¥+ 0y
¥

: 41, Wehave,
{1+e"""‘:|dv+e5“""[1—f-}ix=uix:ﬂ
H -4

E‘ra’x

d-'" [1+E""'" :[1 }0

This is a homogeneous differential equation.
i Mow, puty = vx

dv

dr—vi-x—
dx

From (i), v+xa+ﬂ—]{1 v)=0

xd-—."' _ﬂl—v‘,lf" i J‘[a:f__'..-'_—.fr"" +ve' —v—ve"
dhx 1+g" 1+e"
¥ ¥
o e (),
] dx 1 + EI'I E'r +V X
i Integrating both sides, we get
! logle” +v) = logx + loge
: ¥
i giv== i
i X X X
L [
Required solutionis ex +L1 L
X X

X

dy v
dx x

)

This is a homogeneous differential equation.

dx
dv
—=v=i3
VX v=tanv

xd_v__tanv =5 i__d_x =>mtvdv+E-ﬁ
dx tanv X x

Integrating both sides.we get

loglsinv]+logx=logC

= Xsinv=_ = xsin[l)zﬁ

X

Whenx=1,y= & weget 1-5in[£}—c = C= 1
i 4 %

So, xsin[l ]=i is the required particular solution.
i x) 2

i)



43, Wehave,cosydx+[1+e)sinydy=0
= dx+(l+e®tanydy=0

— ttanydy=0
Integrating both sides, we get
Jédx-&jtanr dy=0
= log(l+e*) + loglsecy| =
= secyl(l+e=C
When, x=0,y= %.w&getﬂ'ﬂ 22
Particular solution of the differential equation is,
secy(l+e =22
44, We have, ye dx = (xe™ + yIdy, y =0

log C

e PP A i)

Putting —-t = =yt = d—-t-t—ri
¥ dy dy

o dt ¥

Egquation (i) becomes, t+y—=t+—

dy el

et = dy=e'dt

Integrating both sides, we get
y=et+C = y=e¥ s C

- Je*dx:ex +C

45. We have, x%-y:,}xz+y2

dy 2 12
= X—my oy K
m’f Y ¥

= —-—+ Il+[ ]2 i)

whenx=0,y=1
tan'11=ﬂ+ﬂ+C=>E=E

This is a linear homogeneous differential equation.

Puty=vx = %:v-{-x%
= Eq.(i) becomes
v+xd—v=v+~,l'1+v2=>x£=~.li+v2
dx dx
dx dv

el B o
A 1+v2 A 1+v2
= logx+logC, =log|v+ vi+v? |

E+ 1+ﬁ2-
X X

1

= logx+logC, =log

= IugC13:=Iug|1.r+~.,lxz+y1|-lugx
= -.I:{:IJ:Z=5.r'+-.,|'mc2+1-r2 = Cx2=y+~."lxz+y2

48. Wehave, — dv

[where C=£C,]

i General solution of the given equation is
Cx? =y+ \|'12+y2
| Now, putting y =0 and x = 1in (i), wegetC- 1

Required solution is X -_v+~,x +5.-'

| 46, Wehave {1+lea-x-+2xy=4x2
dy 2 i 4x?
n‘x 1+x2 1+x2

This s a linear differential equation -::-ftl'le form

P Lypy= here P=
dxq-Pf Q, where Teil

and D-

1+x

2x
¥ |.F.=E‘JM =EJ"1:;5‘“

= glosil+nilz 1 4 x2

i Hence, the required solution is

yl1+x?)=| A2 dedderc
14x2

= yted)=4]xideC

i 3
= ﬂ1+x2]-=%+c
: Given that y(0) =0

0(1+0)=0+C=C=0
 The y 4 cth ired solutio
H 5. ¥= 1 2r uired soku M.
31+x?) =

47. We have, %=1+x2+y2+:¢2}'2

%=1+x2+y2{1+32] =(1+x%).(1+y%)

——{1+x Jebx

1+y2

3
Integrating both sides, we get ta,11_1].r=x+%+c

»tan™? y=x+§xs+-:= is the required solution.

xy
dx xlﬂr

This is a homogeneous linear differential equation

Puty=wx — jx—’r:v-l-xg

+xdv_ XoWK
dy X% pvixd

i)



Integrating both sides, we get
[ 2 = [ = 2
X v

1
= logx=—==logv+C
2v?

2
= Iugx:-;—z—iugyﬂugx +C
¥

2
X
= logy=—5+C
2y?

Wheny=1x=0 = logl=0+C= C=0

e

; o 3
Particular solution is y=e2¥

49, We have, xcm[l]ﬂ-vms[i ]+J{: x=0
X Jdx X

ol (2ol

This is a linear homogeneous differential equation

d v
Put y=wx — v lex—
Aghals e

Mow (i) becomes

]
Cosv.| v+Xx— |=voosv+1
dx

= xcnsvﬂ=1 =5 cusvdv:ﬁ
dx X
Integrating both sides, we get
sinv=logx+C = sin[E ]=Iﬂgx+ﬂ
X
50. The given differential equation is,

etanydx+(2-e)sectydy=0
= (2-eYsectydy=-e"tanydx

2
ol DR, S

tany 2—g"
rntegrating both 5ids_-5 we get

I tan:.r j

= !ugtanrﬂag{? e+ C
When y=E_x=0

— ]

. |ngmn§=m[2-eﬂ}+c

= 0O=logl+C=C=0
o Particular solution s log tan y = log (2 - &)
= e +tany=-2=0

51 We have, :—V+ Zytanx =sinx

X
It is linear differential equation of the form
Y . by=q

- Nowlet

é LE... xz u rzwc{xz.{. },.2]2
i which is the required solution.

Commonly Made Mistake (4

i where P=2tanx, and Q=sinx

2tanx de
;Nuw.x_p;ef nxde  Jloghees] _ gor?

yisectx) = j{S‘EEE x)isinxldx

ﬁy{seczx}=jsecxtmxdx
:r{seczx}=secx+ﬂ

n

: When x==,y=0

H * 3 ¥

(O)[sec?(n/3)] =sec(n/3)+C = C==2

yisec® x) =sec x - 2 ie. y = cos x - 2 cos® x is the

required solution.

| 52. We have, {x* - 3xy?)dx = (y® - 3xy)dy

dy _ x*=3xy?
g yi-3x%y
By _y oy

i)

¢ Puty=vx = L =vix
dx

i)

(i) becomes
de-..r_1-3u2
dx 33y
dv 1= -v*+3v?  1-v?
K -
vlvz—ﬂl

v:"—ﬂv
- v{ui-s}dv= dx
1-v" X
(w3 =3v)dv
i -[{1--;1:{1”*]
va—h
(1=v?)1+v?)

afi
X
_Av+B E'l.r+D (i)
R 1+'a-'2 a0

i}

Comparing coeff. of like powers, we get
iA-C=1A+C=-3,B-D=0andB+D=0

Solving these equations, wegetA=-1,B=0,C=-2,D=0
i From (i) and (jii), we have

dx
_[—dv '{i+1.-'1

= Elugﬂ-vz}-Iug{1+v2]=lngx+l{:gci

V12 (V¥*=y?)
= _Tii-v =0y, xT-E—I = =Cx
Lo Xy

(where C?, = C)

= Remember the difference between y = vx and x = vy
while solving differential equation.

dy _ (tan” Lx=y)
i 53. Wehave, —=———
dx - 1+x?

i -1,

=5 d_].r+ Y oot

dx f|.+;r2 1+x2



which is a linear differential equation

1 tan tx
here P=—, Q=
where P=——

1+x2
|
——dx
Py f H =1
|.F.=ef =g 1+x =Etx1 X

Solutionis y.(LF)= _[ CHLF)dx

i_jtan x m-l e

1422
tan™ x tan=t x

dx
Puttanlx=t = 5 =dt
1+x

= [t-edt =tje*dt-j[%[t]je'dt }:n
= I=te'-[e'dt =te'-et+C
= I=efft-1)+C
= ]=E“"‘-1"[tan'1x-1}+c
Putting (ii) in (i}, we get

£ 1
yet=" T ghan” ftan tx=1}+C

= y=tanlx—1+Ce N

54, Wehave,{1+y2]+[x_guﬂ'1'r];i=ﬂ
%

= {x—et"'-l"" Jg:-{i +¥?)

oie b o tﬂ"'r
E+Px-ﬂ. where P=——= -,az a Q- Ty
. I.F.=E!;';%r =gty
i
- tan™ "y, 2
Solution is x-¢™ ¥ =[£—Lay+c
1+y
tan=ty
= dy+C
I 14y i
= 2tm'1r tan"y'
= gt y_E +Cy = x=E

2

55. Wehave, (1-y3)(1+ logx) dx+2xydy=0

= (1-y21+logx)dx=- 2xydy
{1+Iugx}dx _ 2y

X i =y

On integrating both sides, we get

E1+Iugx]2
2

Fdy

=log Il-v2 |+C

Whenx=1,y=0

dx  x—e=Y de 1 glan™ly
—_— = — FeX= 5

dy  —(1+y?) dy 14y 1+y
This is a linear differential equation of the form

i) .

=

L=

.u{1} |

{1+logl)® . §
T—IDE{H'I’E == C—2

|:1+I|:;g;.1t]'2 |1-:|{2 i+—

(1+logx)?=2log|1=y®| + 1is the required solution.

nel
= J'p"dp_—l withn#-1

56. We have, —_— il
P F+xdx =y

! =

=
i 57.

i =

dy dy
dx
dy _x=y

E d
P = J[—F-I-Fﬂ— Mg L mm——

dx " dx dx  x+y

This is a linear homogeneous DE.

Putr-'ll'x = g=g+x%

Eguation (i) becomes

E=x+vx=1+v
dv 1=v 1—v=y?ay 1=Zy—y?
Ke—= V= =
dx  1+v 1+v 1+v
1 dx
J;ﬂmr:-_
ve+2v=1 X

Integrating both sides, we get
-;-Inc:rglw2 +2v=1|==log|x|+logC

%Inglvz+2v-1|+lﬂg|x|=lugc
1 .’,2 2y
—IDg—2+—-1 +log|x|=logC
2 Tx x
y2 2y
= log|—+—=1|+2log|x|=2logC
x? x
2 2
= log uxzf_ﬂ_xxz =logt?
X
yi+ 2y - xi=+(?
v+ 2xy-x?=C (whereC,=2C%
We have, ¥ dx + (k2 - xy + ) dy=0
dy _ -y

X —xy+y2

. Puty=vi = $=v+x§—:.WEEEt

This is homogeneous differential equation.

I
v+xd—v= ~v'x’
w2 v +vind
= v+x£- 4 xﬂ- v
dx deyir? dx  {—yv?
- x-d—“= —v =y =;1-'.-r-|-l.r2 =_l
dx  f-y+v? vil+v?) X

i)



Integrating both sides, we get

1+v2
'[vf1+v] J-'.r{.‘n'..-' :Iv-—j—dx
= _[-dv-jiw dv:-j;dx

= log Iv! =tantv==log|x| +log C

= log|— = Eletany = || =gante

= |y| = Cetan"'lsi j5 the required solution.

Concept Applied ((@]

= A differential equation of the form fix, yldy = glx, y)dx
is said to be homogeneous differential equation if the

degree of fix. ¥} and gix, ¥} is same.

58. We have, [cot-2y + x) dy = [1+ yIdx

ﬂ_mt’1r+x

dy 1.+1.r'2

dx 5 i cot 1 ¥
— —_—t = -

dy 1+*,-rz 1-|-].'1

This is a linear differential equation of the form

dx oot r
—+Px where,P=——-—:and Q=
a2 1+ 14y7

="
LF.=g "1" Zgtot ¥
Solution is,
cot™ y m—ir
dy
J|:1+1.-fi
1
[Putt=cotly = di= ——— dy]

1+y2

xem_lr =-jte'dt
1
= ™ =g t=1)+C

oty _ _cot™y -1
= X =g (l-cot ' y}+C
dy  x(2logx+1)
dx siNy +yCosy
= (siny + vy cosyldy = x(2 logx + 1)dx
Onintegrating both sides, we get

- cosy + y siny = (- cosy)

& 1 X x
2| logx s —=| =3 —dx |+ —+C
= [ 2 -Fx 2 2

59. Wehave, —

2
= ysiny= leogx—§+x?+!:

= ysiny=x%logx+C
whenx=1y= i
2

gsir;g:i.mg{mc = §=c

¥ siny = x° logx + /2 is the required solution.

| 60. We have, ﬂxz-l}%+2xy=

E+p~p le'!emP—xzzx P T

- y{ﬁ-;}ﬂjxfi ;

= xetdx+

i =xe -8 ——

2
xRl
x2-1
dy  2xy 2
dx k%=1 (x*=1)°

. This is a linear differential equation of the form,

(2 =17

T e"—'l =l 2 g

Hence, solution of d;fferentla! equation is given by

i -1=] 2 —5—;“*

Fo il )=2xkogl s
2 x+1
L= yl@-1)=log*LliC

= IE'ECX=I +C where Cis an arbitary constant.

i 61. We have, e*\1-y2 dx+Lay=0
H X

dy=0

Ji_r

! Integrating both sides, we get

i -5
x.e*—lwdx-lﬂi- 3 (2y)dy=C

— 1(1-v2!2
Y

| = e (x-1)-y1-y2 =C

- Whenx=0,y= 1.e%0-1)-1-1=C
i = C=-1

s e (x=1)=4/1=y? ==1 is the required solution.

&2, We have, cusecxlugy%+x2y2 =0

2
= logy +—2 _dx=0
y2 Cosecx

 Integrating both sides, we get
Jl—-ngz—rdy+ in sinxdx=0
R |

 [Putlogy=t= %dy=dt and y=e']

= It.e_'di‘+jx2 sinkdx=0



gt et
= t._—i-_FL_—id't+x2|:-msx}-j?_x{-cusx:ldxnc
= —te*-e” -x?cos x+ 2 sinx -2 [Lsinxdx=C

1+logy =2

= - =¥ cosx+2usink +2cosx=C

¥
This is the required solution.

63, We have, ";;—:=1+x+*,--+m:*yr
dy _
= E-li+x}l+£1+x]}r =(1+x)(1+y)

= d—r=ﬂ1+x}dx
1+y
Integrating both sides, we get
I£=j{1+x]dx+c
1+y

Whenx=1,y=0
Ing1—1+}-+E =5 C—-E
2 2
2

The particular solution of () is log(1-+y)=x+ -~ %
54. We have,
1 2 E — tan™t x
1+x%) ok
dy 1 El:.ln'ix

= —+——>y=
dx 14+x°

1+x°

This is a linear differential equation of the form E‘{+Pr=q ;
tan™? x dx

where P= =

andQ:E
1422 1+x

1
—— 1
I.F.=Ej‘i+wz =Etﬂ|'|- x

So, the required solution is,

y-e“ = —dx+C i)

Put tan ix =t

1
= dx=dt
1+x2
(i} becomes,

+C isthe required solution.

65. We have.x{1+ y)dx - y{1+ x5 dy=0

2x _ 2y
1+x 1+y n‘v 0= 1+x o iﬂfzdy
Integrating both sides, we get log{1 +y?) = log(1+x¥) + log C
= 1+y=C{1+x%
Whenx=0,y=1

1+1=C(1+0)=C=2

1+ y2=2{1+ x%) is the required particular solution.

dx—

= -x-xylogly| -
whenx=1y=1

i when x=

1
i ylsinkl=—=cos2x—-=
ylsinx 2:1: 5

&6, We have, Iug[;ﬂ}ﬂxﬂw
i x
%:ES’MV =e*.eW = eV dy=edx

| Integrating both sides, we get

Iﬁ‘dx-_{e“"dy:l} -
Whenx=0,vy=0

3 gt

o=

11 7
4 51‘3—": :}CIE

e g 7

5 e—— —

SR T )

= de¥™+3e¥ =7 is the required particular solution.

&7. We have, [ - yxlidy + (y* + x5 )dx =0
2 P = x{1-y)dy+y1+xdx=0
= Iug{1+ﬂ=.:+?+c i)

= [y

:j[F-—]dy+I[T+1}b(-ﬂ

j{1+x

= -E-Ing|y{-—+x =
3 ,I' x

y+x2y=Clxy)

-(1)-{1)(Dlog 1] - (1) + (1P (1) =C(2)

i= C=-1

Equation (i) becomes

{ X%y =x+xyloglyl +y-xy
68, We have, %+y:otx=2ccrsx

This is a linear differential equation of the form
%+P-,r=q ,where P=cot %, (= 2cos x

|.F.=Ejm,dx =‘,_Jnd5h.d =|5inx|
¥lsinx| = jlsinxl'[Zcosx]'dx

=y |sinx |=j5in2.xd'x

= yisinxi:-%cu52x+c

Bl

M

. x 1 nP L
D{EmEJ--ZE{EE[Z C::-E-—2
1

ie.2ysinx +cos 2x + 1 =0is the required solution.

Concept Applied @‘

= jsinExdx=:21|:ﬂs2x+C

i)



69. We have, xlogx 2 +y=2logx
dx x

dy i 2
=15 y=—
dx xlogx x2

This is a linear differential equation of the form
1 2

xlogx a2

dy
—+Py=0Q, whereP=
= Py=Q

1
it
el o™ _ Jogiogx i
2
yllogx) =[(logx)=dx
x
2 d 2
= !I'llﬂgx:l=|ung x_ﬂdx_j[ﬁmg”j,rx_zd“}f’
= F{lﬂEH}ﬂDgx[—g}fJ'%dx
X X
= Y'['Dgx}=lugx[—g ]—%+C
xJ) x

70. We have, [2;:"‘ E=_cm

r.hf COsX

1 +y  2+sinx
Integrating both sides, we get

logly + 1) = ~logl2 + sinx) + log C

= logly+1l)=log——
2+sinx

= y+1=C/2+sinx) = (y+ 1) (2+sinx)=C
Given:yi0)=1<=x=0,y=1

(1+1)(2+sin0)=C = C=4

v+ 12 +si'nx} =4

4
2+5|m¢

F"L!t x_—|n |:!} }r[ ]’— 1_
71. We have, [x_ﬂar=x+2y
dy x+2y

_—

dx  x=y

dx

This is a linear homogeneous differential equation.

. Puty=vx = %-viﬂ:%

Equation (i) becomes
d'.r _x+2vx 142v

dv 1+2v 14vve

XE= 1-v Y= 1-vw
1-v dv:ﬂ

14v+vd X

Integrating both sides, we get

—1{ 2'.-r+il.]'+E

visw+l

=>

v=logx+C

=3
1
] = -Eluglv +v+l) +

2
P —Elug{-—ur +-F-+1]+d3tan'1[
2 o

! .
P = —Elug{r2+x:.-'+x:] ++3tan l[x%
H b/

D Put y=w= =vilix—
i dx

= —sinvd".r:d—x

=

Nk

¢ Thisis a linear diffe renl‘.l'a! equation of the form

1 2v+1 3

+—j e
v1+v+1 2 v...i]z.,.[ﬁ)
2 2

=logx+C

2

_r__zy : ]=Iugx+C
=¥ ]-c_
X

*2 x

72. We have, xﬂr—-v+xcus:c(£)=ﬂ
i dx X

= Yo

X

dy dv
dx
Equation (i) becomes

i dv dv
D VHA——=V==C0SECY =3 X—==—COSECY
H dx dx

X

Integrating both sides. we getcosv=logx +C
= cus[ ]-!ugx+C

X

I Whenx=1y=0

= cus[ ]~Ing1+C =Cml

)i

This is the required particular solution.

73. We have, x%+r=xms;~:+sinx

d5r+1 _ XCOSX+5inx
dx x= X

dy

_+P¥' q WI’I.'ETEP- Q_J[‘.'IIEI'{'SIHI

X
Palx —d;
IF.= ej —e =%

jxmsx +5inx

Y= Hdx+C

= xr=jxm5:dx+]5inx dx+C

=X -sinx-jl-sinxdx +Isinxdx+f

i =xsinx+C

P (e
Gweny[-i-]-i

‘1=£5in%+l: =C=l

|
[——-2-] logx+C
3!2 J3rs

A}



Xy=xsinx
= ¥ =sinxis the required solution.

Commonly Made Mistake [ 4k

= Remember the difference of differential equations of

Y pat o
the form E+P‘F—de l;\‘1‘I+F'h|:--‘.',1'

74, We ha\fe,x%+v=x Cosx+sinx

dy vy sinx
= —+—=CO0SK+—
x

dx
It is a linear differential equation.

1
=k
|.F.=E'l" =8 = x
,,.-q:jx{casx.psi_n{}d‘.fc =J{xcusx+sinxldx+c
X

=x5inx-jsinmdx+_[5inxdx +C SAsSINX+C

: C
= Y=3Mi+—
X

11+—=:-EGI

Giventhat.y=1whenx=§ ay

¥ = sinx is the required solution.

75. We have, {Jr-:.r:IT;—EI'F=:~r+2].-r
x

= dy_x+2y

=i}
dx  x=-y
Puty=wvx = gi:v+xﬂ
dx dx
Putting %=v+x% in (i), we get
dv x+2vx 1+2v
d'x- K=Vx - 1-v
j|EE=1+2|.¢ v=1+2v_v+v2:1 21‘.-'-" dv=Jldx
de  1-v 1-v v v+l x
2=2v —(2v+1) i
= a‘v Zlog|x|+c = -—-u-—md'v =2log|x|+c
I': '[v +v+1 i
v+l
dv = X[ +c
'[ 2-i-l.ui-:f. v 4wl loglxF
3]%dv-bglv2+v +1] =log [¥*| +c
)
2 2

3 'll""1
= "-:f'i_tm_i -:I'ci?- =log |2 (Vi+v+1)| +c
) 2
= qu!jtan"(aﬂ
V3

Substituting =Y in (i), we get
x

Gran-t 22X L
.2\."3““1- [_‘HI'ET]-I

Mow, at vy =0 and x = 1, we have
— 1

: 2d3tan‘1[—}= 1|+c

900 e

snmE.t
=L -

i ghan
Doxeet Yo J

L 77. Wehave, 2.~

2
2|x? W‘ +c PR (1T
X

n

Substituting c=— in [iii), we get
B o= (iii), we g

EJ'Stan_l[ﬁ]ﬂnglyz +x}-’+12 |+i

v3

g ]~1."5I::~g{xz+xy+yzl+ n

6t3|1_1[

76. We have, {tan'iv =x)dy = (1 +y*)dx

dx  tanly-x dx 1 tan~ly
— —— et K=
dy  14y? dy 14y° 14yl

This is a linear differential equation of the form

i —1
:_xq-Px-q where P-:—1 5 and Q= tan- Y
iody

sy :l-|-g.-'2
1

|.F.=Ej1+|.' =Etaﬂ-i"'

Required solution is,
T tan!
5 Fdr+C

1ty 2l

Put tan_1v=t = L =dt
1+,b,-"E

1
(i) becomes, x-e™ ¥ =_{E'-tdt+C

P x-e“"-]":t-ﬂ*-ji-e'dhﬂ = e Pzt gt O
=  X-£% W= tanly.gtan o gl 4 C
i = x=tanly-1+Cet

X Answer Tips (7]

=]

e L
x° (ey—xt)x

i 1)

This is a homogeneous differential equation

dy

= Pr.ﬂ:5|.|r=1.|l'M:=r—=|.r-1+-xﬂ
I dx dix

Equation (i) becomes

log|xw® +v+1)]+c i) Integrating, we get

~logv=logx+C = v=logw+C

= £=Ingy+C
i X

P = y = x{log v + C) is the required solution,



78. We have. (tanly =x)dy = (1 + yIx
dx tan™ y— dx 1
—_— P == — —

d‘f 1+y dy 1+y°

ta!‘l-_l ¥
1 +y1

This is a linear differential equation of the form

dx tan_ir
—+Px=0, whereP= and Qm——=X
dy 1+y2 1+y?

LF. —EIIHE "y

Reqmred sulutmn is,
e ey

Put tan'1y=t = [m}:hmdt

(i) becomes, x-etan~'y =Je' tdt+C

tan ?dr c

_t -1
= e *:t-e'-ji-e‘dnc = x.e@ Vot.eleet 4O
= x-et Y= tan-ly et~ gty 4. C

= x=tanly-1+Cetsl

We get the solution as

x=tamly-1+Cet= i) g
::st+[1+xcutxJ.v=x

Now, putting x = 1, y = 0 in (i}, we get
1=tan0-1+Ce™ 0= (=2

So, required particular solution is x = tan y ~ 1+ 2e-t"y, | =

7%, We have,

oo oo
g el

LY
X X

This is a homogeneous differential equation.

dv

Put = E: +X—

Y=v= I V+X s
Equation (i} becomes,

dv  2sinv=vcosv dv  2sinv=voosv

"'”E' V=CO5V ='x5= V=COosY -
dv 2:-'.imr'—||.-'2 V=COSV dx
= A—= dv-—
dx  v—cosv Esmv-vz
=’—_1[2cosv—2'.r]d _d_x
2 Isinv=v? X

Integrating both sides, we get

-—21 logl2sinv— vz,'l =logx+C,

= Ic:ng;;n:2 +2C4 -flc:ng;[is.ini—ﬁ2 ]:G
X x

:szsini-yz =1
: X

=

Putting 1 + x2 = vi= 2xdx = 2vdv

. whereP=

Separating the variables, we get

P vevt X

= |ng[12[25i“£'5 ]]=_2C1

=C (say)

i which is the required solution.

——
80. Wehave, 14 x24y? 4 x7%? +x}rrgn-l]

dx XY s

f|.+:|.-'2

2y v Y 1
= = dy ==~ dv = (1+y? ==[[1+
J-'b.fli-}': !vl-l W I Vz—l
:? Y1+ v 1I{: i 1+E

Y e g

=> |' 1+y "'H'Il""‘ + Ing \'::1"': =1 =L

Yi+xls1

81, We have, x%+f—x+ aycotx=0,(x=0)

ﬂ_rl-rxcutx
dx

s i)

 Thisis linear D.E. of the form j_l'+p-,r=q
: X

}ﬂ 1+mtx:mdﬂ =1
X

Mow |.F_=;_-fm = ghglsingd = v in x
The solution. of (i) is y-xsinx =I1-xsinxdx +C

i =xl-cosx)+ _[1":051531'5 -= xysinx=—xcosx+sinx+C

-0 i The required solution is

D y-xsinx=x(-cosx) +sinx+C

i)

Putting x=§,y=[:| in (i), we get

D=—~g-m5§-+5in—;-+c = C==1

Xysin X =sing - x cosx - 1is the required particular
¢ solution.

| B2. Wehave,x?dy + (xy +y?) dx=0

Ldv__xy+y?

dx xz

i)

This is a homogeneous linear differential equation

* Puty=w= %=v-1+x-£

dx

. dw x-l.-:x+vzxz
(i) becomes v+x;=-—2- :xdd—:=—{2v+v2]

X

bt +d_x_ = i +E—EI
- viv+2) x




Integrating, we get

%[Iogv-log{v-ﬁz}]quugx-bgc = Ing( ¥ ]-{-EIugx-IngC
v+

=3 Ing[—}rlngx =logC = Ing[v—xzz]ﬂugc

vx?

e =
= v+2

Y 2
= A _-C =xly=C(2x+y) I (1)

1+1'£

x
Puttingx = 1, y = 1in [ii), we get
12.1=::{2-1+1:=>::=%

The required particular solution is

2x
Iy =2x+y e y=
31
B3. We have, [Hinz[i]—y]dﬁu.'y:a
x

= :i+5|n (i]—%wﬂ i)
Put y = vx :;g%:v.iq-x%:- -~ (i) becomes

dv .,
VX —+sintv—w=0
dx

cu&ecz'n:fv+£=
x

Integrating both sides, we get

dv
= i +sintv=0 =

Imsecngt{d—x:!: = -cotv+logx=C
X

=5 —cﬂt[ ]-'Iugx =C ...[!'H']E

Put x = 1, y = /4 in (i), we get

-cc:t%ﬂug 1=C = C==1

—mt[i}lugx+1=ﬂ is the required particular
X

solution.

Answer Tips { &

Imseczx dx==cot{x)+C

84. Wehave, :_"_ SR G
X

This iz a linear differential equation of the form

%H}y:ﬂl where P=-3Jcotx, Q=sin2x

F_=ef i e_B-F oAl _ g-Slog lsinx| = |sin—3 x|

Vs i3 x =Isin2x-5in“3x dx+C

Zsinxcosx
= L =I 3

= y==2sin® x+Csin®x

L 6. Given,ydx+ (x~
Reducing the given differential equation to the form
| dx

0 i

du+C

sin®x sin® x

2
=_[ E:u;xfb[+c {Put sinx = t = cos x dx =dt)
sin® x

= 2_[‘—"': = —-+C——i+l‘:
sinx

(i)

| Put x=g_y=2 in (i), wegetZ==21+C-1=>C=4

w=4sin?x - 2 sin? x is the required particular solution.

- Y

CBSE Sampie Questions

i L {c] : The given differential equation is i[[ﬂ]r
dx |\ dx

dx ] dx?

Herem=2Zandn=1
Hence,m+n=3 (1)
: 2. For n= 3, the given differential equation becomes

homogeneous. (1)

| 3. Wehave, —[d"'}s -
Order=2 (1/2)
Degree=1 (1/2)
Required sum = 3 (1}

4. There is no arbitrary constant in a particular solution
| of differential equation. (1)

i 5. The given differential equation is

dy 3
o, =X cosecy = jcusecr -Ixsdx (1/2)
4

inydy= [x%dx = —cosy="—+C 1
E:?ISII'IF}FIJ{ = —cosy=—+ (1)
| Now,y{0)=0= -1=C
4
i 50, the required solution is, msy:i—-’-:-i- (1/2)

yidy =0

O px=Q weget, X4 Xoy (1/2)
Cdy dy y

1

! Integrating factor (LF) = elm =EJ;¢'&‘ =gl%BY =y (1/2)
i Thus, solution is given by, r,r=j-,r2dy+c (1)

£ 3
=N w=%+c ,which is the required general solution. (1)

? We have, xdy - ydx = \,.'rx +y dx

P = "j_i'l"=1'lx2+}‘2 = “E;=r+~..'x1+?2



dy _y+ix’ty® i)
dx X
Puty=wx — %=H+I£

Putting in (i), we get

dv v+ vix?

o (1) i
dx { = ysinx:!]

X

dv x{v+u";}

= ViX—=
dx X

=3 xj—:=v+~.'1+vz-v

dv dx
= =
x

\'I 1+v2
Integrating both sides, we get

= xa‘—v= Vi+v?
dx

Id‘h" d_x

Vi+v? x
= Ing{v+w.li+vz ]=Iugx+lugr:
=5 IDE{V+\|1+V'2}=IBEGI = {v+~q'1+v2}=cx

}EX = }"+\‘|J[ +¥ —E?I'2

E [5*1.'r1*[—§]1

£, The given differential equation can be written as

dy y . [v]
dx  x - X
Since, the equation is a homogeneous differential
; dv
equation. Put =“=,ﬂ=1,r+x_ (1)
v dx dx
From (i), we get
v+ xd—v—\f sinv
dx i
= v _—d—ﬂ:=:n|:ra:|nser|:1..r:u:ii.-'--E (1/2)
siny X X

Integrating both sides, we get
log |cosecy - cotv|
constant)

= |logl{cosecy - cotv)x| = logK =|{cosecv - cotvlx | = K

= (cosecv - cotvix=+K = [msec i-mti); o
X

which is the required general solution. (1)

ysinx=_[21i::

= rsinx:!ﬁi—

=' ¥sinx= 2_{[1-

(0
= psimx=2[[l-———

: ¥sinx= Ej[i——s [: ;]]dxﬂ:

T X

o — rsinx=2[x+tan[—-—]]+c

.:1} 4 2
MNow, v-ﬂ,whenx-z

0 D=Z[E+tan%]+c = 1:=—g-2t..=mE

Hence, the particular solution is given by

yeesseoafestn 55 |-{5v20n5

= -log|x| + logK, K > 0 (Here, log Kisa
(1/2)

i 8. The differential equation is a linear differential
i equation.

L el T g g (1)

The general solution is given by

ldx+c

N

)
"

(1/2)

1+5|th

1
1.+|:us[

1

M|.t|

Zcos?

M]H

n
4
[ 1+cosf=2cos? ;]

- (i) (1)

. From (i), we get

8

(1/2)

10. The given differential equation can be written as

— e 2
dx x = dx xF 2 @2
which is a linear differential equation of the form
%+Px Q, where F’—-1 and Q=2x
. LE. '-Ej I-E‘ " =P —long 1 -— [1}
X
Required solution is
yrxz:j[ﬂxxl}dx = YoaxsC (1)
i X X X
= y=2x+x (1/2)
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