Differential Equation

1. The integrating factor of the differential equation (1 - x2) dy/dx + xy = ax, - 1
<x<1,is: (2024)

1 1
(A) B) —
x? -1 iy |
i 1
(C) (D)
1-x’ 1-x2
Ans.
O
1- X2

2. The order and degree of the differential equation

3
1+ (d_yjz
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? (lj, given that whenx =1,y = R
dx 2x 2

(2024)

Ans.

L 20y
dx  x +cos (Zx)

— dy _ dv
Puty—vxsothatdx =Vt X
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- 2 v
SV+x-=v+ cos (2)
zfsecz(g) dv = f%dx
= 2 tan (g) = log|x| + C
= 2tan (Zy_x) = log|x|+ C

2tan§=log1+C=>C=2 =>2tan(21x):log|x|+2
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Previous Years’ CBSE Board Questions /

9.2 Basic Concepts
MCQ

1. The sum of the order and the degree of thE
-E 10. The number of solutions of the differential equation

differential equation [ ]
fa) 2 (b) 3
© 5 d 0
{‘2023,} 5
2. The order and the degree of the d:fferentuai
Z 3
equation (1+3—) 4d— respectively are
dx i
(a) 1% b} 31 (9 33 (& 12 |
{2023) :
M (1 marg

3. The degree of the differential equation 1+[-g-£ ]Z =X
x

s

4, Find the order and the dEgTEE of the diﬁerentlal

aefe(a]}

equation e

5. Write the sum of the order and degree of the | 15 146 jntegrating factor of the differential equation

following differential equation

163
B Pl B (B O,
dx{ dx

6. Write the sum of the order and degree of the

d
differential equation [F] [dy] +x4=0,
x

(Foreign 2015) (1]
7. Write the sum of the order and degree of the

differential equation

(&) ().

XM (2 marks)

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

differential equation {%;’wz}].ﬁ +y=0.

2
differential eguation x[y[d—; T +x{l—r] S i
dx x :
(2022¢) |

(Delhi 2019) [j

(Al 2015)

| 18. Write the integrating factor

c=x

9.3 General and Particular Solutions

of a Differential Equation
MCQ

ﬂ=?+11 when y(1)=2,is
dx x=1

(al zero (b)) one (c) infinite

(2023)

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

(al O B) 1 (c) 2 (d) 3

(2020) (R )

two  (d)

: 9.4 Methods of Solving First Order,

First Degree Differential Equations
MCQ

1‘2020} 12, The integrating factor for solving the differential

equation Id_.'l"_?=212 is
dx
(a) e (B) ec (&) x @ 1

{2023)

{x+3|.r2‘,lj—:-=-,r is

(a) v B v @ X @ -1
i ¥ ¥
(2020)
 EM (1 mark)

14. The integrating factor of the differential equation
(2020C) (U

x%-yﬂugx is

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

(2020)

xg+2y=x‘! is

16. Find the general solution of the differential equation

gt gﬂ 1 (2020)

17. Find theintegrating factor of the differential equation
(2022) (1) |

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

[

(Delhi 2015, Al 2015C) (1))

of the following
differential equation:

'[1+v2]'+12x1r-mtr]l:—: =0 (Al 2015)
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19. Write the solution of the differential equation

dy _ (Foreign 2015) (Ap] |
20. Find the solution of the differential equation
Y 32, (A1 2015C) |
dx

IELYIN (2 marks)

21. Find the general solution of the differential Equatmn
og( G froxsy

22. Find the general solution of the differential equation

secix-tany dx +sec?y-tanxdy=0.

equation :
dy

24, Find the integrating factor of x%+|}1+xcntxlr=x. =

(2021C) :

25. 5Solve the following homogeneous differential
equation : x%=x+y (2020 C)

26. Solve the following differential equation: i
ﬂ+1-r=|::t::.'_-'.:tt-sirt.'-t (Al 2019)

dx

IETYTM (3 marks)

27. Find the particular solution of the differential

dy x+y
eguati —_—— (1=
quation = ¥il}=

28. Find the general solution of the differential equation
(2023) |
the particular solution of the differential
equation x%-{-x[ﬂsz(z]:y: given that when

e tany dx + {1 - e seciy dy=0.
29. Find

x=1,y=§

30. Find the general solution of the differential equation

(Term II, 2021-22) © 47

xd—r= yl{logy—logx+1).
dx

31. If the s-uluticln of the differential
j—i_z’“’ = |s— = blog|x] + C, find the value of a |
and b, (2021C) (Ag) |

(4 marks)

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

variables is called a differential

differential equation of the form %=fo.r] is said

(Term Il, 2021-22) [Ap)

(Term II, 2021-22)
23. Find the general solution of the following differential i

(Term Il, 2021-22) (Ap) |

equation :

| 34,
a=|=-_""" +x% (Term I, 2021-22) |.|'T|;_|L| .

: 36.

37,

38,
(2023)

40.

41,

E 43,

c=x

to be homogeneous if Flx, ¥) is a homogeneous
function of degree zero, whereas a function Fix, v)
is a homogenous function of degree n if Flix , iy)
= 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.
(Il Show that (x* = y7) dx + Zxy dy = O s a differential

equation of the type ﬁ;g{ﬁ}
dx X
[il} Solve the above equation to find its general
solution. {2023)
Find the particular solution of the differential
equation {1+xz}-—-+2:? tanx, given y(0) = 1.
{Term I, 2021-22C)
Find the partil:ular solution of the differential
equation {11-5“1;]—_- x=ycosx, given y(0)=
{Term Il 2[}21 22'CJ'
Find the particular solution of the differential

equation le-p-iyzleﬂgxr giveny(l)= L
n

(Term I, 2021-22C)

Find the particular solution of the differential

d 1
equation I_F""?""_E =0, given that y(1} = 0.

dx (Term Il, 2021-22)
Find the general solution of the differential equation
x(y® + x3) dy = (2y* + 5x%)dx. (Term I, 2021-22)

Solve the following differential equation :
(v = sin®x)dx + tanx dy =0 (Term I, 2021-22)

. Find the general solution of the differential equation,;

(x3 + yI)dy = x2y dx (Term 11, 2021-22) (Ap)

OR
Find the general solution of the differential equation
Pyde = +y)dy=0. {2020)

Find the general solution of the differential equation

ver dx = (y3+ 2x er)dy. (2020)
Solve the following differential equation :
(1+e*'*)dy +e""”[1—£ ]dx:ﬁ:'x::ﬂ}_ {2020)

Find the particular solution of the differential
- 5) :

ati —=y-xt that y = = at
equation xdx y—xtan = given ¥ )

x=1 (2020) [Al:]-_i

Find the particular solution of the differential
equation cos y dx + {1 + &) sin y dy = O given that

y= E whenx=0. (2020)

. Find the general solution of the differential equation

e di = (ke + yIdy, y=0
Solve the differential equation :

(2020) (An)

xdy—ydx=x2+y2dx, given that y = 0 when x = 1.
(Delhi 2019)
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44,

47.

48,

49,

51.

Ln
fad

55.

56,

57

&0.

Get More Learning Materials Here : &

Solve the differential equation :
(1 +:-t2:lE +2xy=4x2=0, subject to the initial
tnndltmn yl0) =0,
Solve the differential equation:

gi=1+x:+r2+xzy2.given thaty=1whenx=0.
dx (Al 2019)

Find

d
equation & zrr 7 .giventhaty=1whenx=0.
X

dx

Solve the following differential equation :

xms{i }'j—}r:ycus[i]*x:xiﬂ‘ (Al 2019C, 2014C) (Ev]
X Jdx X e H |

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

(2018)

i o
=— whenx=0.

4
Find

equation dl+2ytanx=5inx, given that y = 0 when
dx : 67,
(2018, Foreign 2014) [Ev]

n
A==
3

. Prove that x2 - y2 = C[x2 + y?)2 is the general solution of |
3xy?)dx = {y* - 3x%y) dy, :

the differential equation (x® -

where Cis a parameter. (NCERT, Delhi 2017) :
Solve the differential equation
(tan~2x - y)dx = (1 +x3)dy. (A12017)(Ev]

equation :

{1+y* }+[K—Em-1 r}%:ﬂ

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

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

L ST ) (A12016) |
i e~

Solve the following differential equation

yldx + (x% - xy + yi)dy =0

Solve the following differential equation
(cot=1y + x)dy = {1 + y*)dx

. Find the particular solution of the differential

dx  siny+yCcosy
=1
Solve the fnliuwing differential equation :

{x -1]'—+2.w- |x|='l

rnemrzmsv;[_‘l ;-
P 62.

(Al 2019, Delhi 2015) (Ev)

the particular solution of the differential :

(NCERT Exemplar, Defhi 2016) |

(NCERT, Exemplar, Foreign 2016)
(Foreign 2016) [Ap] :

, given that y:%. when :

(Delhi 2014) (Ev] 5,

(Delhi 2014) |

| 61

| 63,
the particular solution of the differential

i 69.
. Find the general solution of the following differential

f 71

c=x

. Find the particular solution

Find the particular solution of the differential

equation g 1-*,- dx+-d_-,.r =0 giventhaty= 1 when
x=0. (Defhi 2014) | Fl.n-
Solve the following differential equation :

cosecxlogy t;_'_l-'_'_ 12},2 =0. {Delhi 2014)
x

Find the particular solution of the differential
equation 5-5=1+x+1.r+xy,given that v = 0 when

x=1 (Al 2014) (An]

. Solve the differential equation

tar™ L x

{1+xlﬂ+y=e (Al 2014)
dx

of the differential
equation x (1 + y3) dx - v (1 + x%dy = 0, given that

¥=1whenx=0. (Al 2014) [ﬂ.n:
Find the particular solution of the differential
equation log (% ]=3x+4r.given that y = O when
x=0. (NCERT, Al 2014)

Solve the differential equation (x2 - yx2)dy + [y + 227
dx=0.giventhaty=1whenx= 1. -
(Foreign 2014) (Ap]

. Solve the differential equation

:—iﬂ-}'tﬂtx:i‘msx_ given that vy = 0 when x:%

(Foreign 2014)
Solve the differential equation

xingx;ﬂ+y= 2\0gx. (NCERT, Foreign 2014) (V]
e X

If yix) is a solution of the differential equation

{2+5inx
1+y

of [E ]
\2

Find the general solution of the differential equation

(Delhi 2014C)

];E=-fnsx and ¥(0)=1, then find the value
X

(Dethi 2014C) (Ev)

{x-y}%:x-ri‘r.

. Find the particular solution of the differential

eqguation x%—rf:cﬂsﬂc[t}ﬂ; given that y = 0
X

: whenx=1. (Al 2014C)
! 73. Solve the differential equation
Mﬂ'—w+1..-=.1n:|u'_'r.:|:+5.in.w,gi'ma'u'!_-,r[E }=1. (Al 2014C)
dx 2
. ITXIM (5 / 6 marks)
Salve the differential equation

x% +y=xXcCosX+sinx, given thaty = 1whenx=%.

(Delhi 2017)
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75. Find the particular solution of the differential !

equation (x—y}2Y =(x+2y), given that y = 0 when
x=1. o (A1 2017) (Ag) |
Solve the differential equation : |
(tan1y - x)dy = (1 + y2)dx.

76. i
(NCERT, Delhi 2015)

- : c oy ¥ a
Show that the differential equation —=——— is !
= dt  xy-x

77.

homogeneous and alsa solve it. (A1 2015) i

78. Find the particular solution of the differential

equation (tan"'y=x) dy = (1+y")dx, given that x = 1 :
when y = 0. (NCERT, Al 2015)

Solve the following differential equation :

|:].r-xcu5{ E]]dy+[ycus[£)-215in[ El]dx =0
x x Py :

(Foreign 2015) (fp) |
Solve the following differential equation : :

79

80

| B2.

i B3.

[==]

(Foreign 2015)

(1.||1+x‘1+r2+12v2 )dx+x]rd}r=ﬂ

81. Find the particular solution of the differential

equation x;i +y - x + xy cot x = 0; x 2 0, given that
X

when x:%_,;:n, (NCERT, Delhi 2015C) (An]

Solve the differential equation
Z2dy + [xy+yHdx = D giveny = 1, whenx=1
(Delhi 2015C)

Solve the differential equation

[xsinz[i)-jr}:{x+xdy=0 given y=§ whenx=1
X

(Al 2015C, 2014C) (An)
4. Solve the differential equation
dy : . r
L 3y cotx =sin 2xgiven y = 2 when x=—_
ax Y *=32

(Al 2015C)

W\ CBSE Sample Questions | o

9.2 Basic Concepts
MCQ i

1. If m and n, respectively. are the order and the

thenm+n=
fa) 1 b) 2 fc) 3 d) 4 i
(2022-23)(U] !
(1 mark)
2. For what value of n is the following a homogeneous
. . _dy_ x°—y"
differential equation: ing. S (2020-21) :
BELYM (2 marks)

3. Write the sum of the order and the degree of the 8. Find the general solution of the following differential

following differential equation i[ d_].r ): 5.
dx \ dx

(Term I, 2021-22) (Ap) |

9.3 General and Particular Solutions
of a Differential Equation

(1mark)

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

(2020-21) |

dv _ )
= =4y w0 =17

9. Find the particular solution of

c=x

9.4 Methods of Solving First order,
First Degree Differential Equations

Y 2 marks)

£l
’ . ; d | [ dy i
degree of the differential equation —||—= || =0,
q dx[{dx ]]

: 5. Solve the following differential equation:

dy

E:ﬁ cosecy, given that w{0) =0 (2020-21)

- X (3 marks)

: 6. Solve the differential equation: ydx + (x - y3)dy =0

(2022-23) (Ap)

i 7. Solve the differential equation :

xdy—ydx=1/x2+y2 dx (2022-23) (Rp)

equation.
¥

xdy— xsfn[ J
dx_y X

(Term I, 2021-22)

the following

differential equation, given that y=thE:nx-E.

L SRR (Term Ii, 2021-22) (EV)
dx 1+sinx =

Find the general solution of the following differential
eguation:

xdly - (y + 23)dx =0 (2020-21) (An]

@’g www.studentbro.in



Detailed gle/88]][e]\ 1
7. We have, x[ [ ] [d]"r]z___

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

B\  Previous Years' CBSE Board Questions A3

i d (dy ¥
t hould b —[—] =0,
equation should be Fn ]
The given differential equation i5.
el - e
dx| \ ex -4 o

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

2
2. (b):We have, (1+3£] _a Py
dx dx?

Here, order = 3 as highest order derivative is da—; )
dx
And degree = 1, as power of highest order derivative ie.,
3
Ty st
dx

3. The degree of the differential equation
dy ]’ :
14] =] =x is 2
+[d:r x

4. The given differential equation is
2 ‘.
29 Ly (T - Hsorderis 2 and degreeis1.
dx? dx

5. The given differential equationis

(&} ~3(2] Lm0

Order =2 and Degree=1 .. Order + Degree=2+1=3

Concept Applied I:_-Lf;é;_',

= 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

Order= 2, Degree =3
Order + Degree=2+3=5

|

dy

, ; ’ corng- it
8.  Thegivendifferential equationis [a{wzj}—+y=ﬂ 15, WEhaU'E.x%+2r=xi=ﬁ-

dx

i dy o ldv dy dy ..
(vt afav=o = 2n(2L] o2 (Lfoy-o0

Its orderis 1 and degree is 2.
Required product=1x2=2

Concept Applied (@]

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

Get More Learning Materials Here : &

= logly+1)=
= logly+1)+logC=log (x- )= c=x1

ioie,

| 16. Wehave, ev-*:"—z = e

c=x

{ . a=2,b=3
| 20-3b=2x2-3x3=4-9=-5

dx
| 10. (b):Giventhat, B Y+l o @ _ dX
i =1 y+1 x=1

On integrating both sides, we get j dy -I
! V+ x=1

loglx = 1} = logC

¥y+1
1-1

 Now, f{1)=2=C==—==0
g“w’” SA v

Required solutionisx-1=0

: Hence, only one solution exist.

11. [(a):In the particular solution of a differential equation

of any order, there is no arbitrary constant because in the
i particular solution of any differential equation, we remowve all
: the arbitrary constant by substituting some particular values.

t 12, (d):We have, x;ﬂ_ﬁzx:
H N

drr;,_

T - SR |
dx x X

Integrating factor is 1
X

13, (c): Wehave, {x+3y2]£=y

2
x+3y°  dx dx x
= =— ———=3
: ¥ dy dy
: Thisis a linear differential equation.
I dy
-l
L me ¥ e 0 o 1
¥

i 14, Weham,:dj--y=hgx = ﬂ-ﬁ;mﬁ
H dx X X

Clearly, itisalinear differential equationof theform % +Py=0

1
LF.= l.'j_""m‘JI =g 108X =E
X

II;‘—i'll+2£=.1:

2
I.F.welﬁ:gz"’"u'”"; x*
_p ¥
_1 = e'dy = e"dx
= ¥

 Integrating both sides, we get

="+, y=logle+c)

ST [ —21.1. }E i i E—Z\l.\
e Nave, or + ==
" i W

© This s a linear differential equation of the form

@,g www.studentbro.in



—1 i

d—?-I'P‘H'—'Q MHE P—TQ—T—
l' I

t.F.=ej = |LF=g ¥

—E'
18. The given differential equation is

(1+y2)+(2xy —coty }di= 0

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

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 dx 2y coty
1 —+2xy—coty=0
:’{"'F]Idy"'x]"ml" jdf 1+y_2 1‘”'2
v 4
This is a linear differential equation of the form 2 Ja ""'m*‘: yWAELE £ 5 srbitracy chnetint.
dx 2y ooty
— +Px=0, wh PR and O=
dy " G here 1+y? and 14y 20. We have, ?:xse‘z" =5 2 dy = x3dlx
kA
2y A
e E.{P"*" '[1*5" Ly ¥ Integrating both sides, we get %:%H:"
17. We have, ___'__2—3,-' = E’_'E._._I_ = 2?dy=dx __m = 2&2'3?(4‘?(:, where C=4C
dx dx 2."
21.
ey [/ 49y . = ax 4%y 3
4
\ dx /
> A »  eaurby 2
. — ==
] d)L A 3 "/‘ 4
i R L o 0%z N deY
o A G -
.,A1 - _—
= Yy :Cud'l.
™
B e Ay o goxdy ]
'
TOn weyralwy  botw  sdey .
~Jt
s T
=5 o™ - [ Auky a4t ¥
b o
TR Vo N
a X‘ .. oy g -
J./ whete. €2 ¢ art  fenstanis
fnswes * ey TN I Ee o
- s q‘. b | '
[Topper’s Answer, 2022]
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c=x
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22. Wehave, sec?xtany dx + sectytanxdy =0
SE‘sz

2
= dx == s de =

ditanx) _ d{tany)

tanx tany tanx tany

logltanx) = - logitan v} + log ¢ (integrating on both sides)

=
= lanxtany=c
23. Wehave, I _exv 267
dx
(e* +x%)
¥

€
Integrating on both sides, we get

If"" dy=j1e" +x2) dx

dx = e'dy=le* +x%)dx

= dy=

3
= gf=g" +%—+C_ which is required solution.

24, We have, x:—:-+ {1+xcotxly=x

S 3 2

ax x

%+Pr=q. where po13Xootx o i0=1
X

Fed e o

=éugx+h:@51n: =Elugtx sinad = w sjr

5. We have, xgﬂﬂ,

. dy_x+y . ¥
dx X X
This is a homogeneous differential equation
Put y= vx
'I:II—"r=1.-+;n:‘:‘.—.'Ir = 1.-'+.1('|:‘—"r=1+1.-r
dx dx dx
dv dx
= IE—I = d'h'—T
Integrating both sides, we get
v =logx + logc
v = logxc
= y=xlogcx

26. We have, j—]IF +y=Cosx - sinx
x

This is a linear differential equation of the form
% +Py=0Q,whereP=1.0=cosx-sinx

R L

The solution of given differential equation is
ye' = Iex{msx-sinxldx+c

= ye'=etosx+C
= y=cosx+Ce™

27. Givendifferential equation is ""i'—]"r=ﬂ
dx x
.. N
x

Get More Learning Materials Here : &

P =

= Lovir—
i dx

: dx
i= sec’vdv=——

i = tanv =log

-1
i Iﬁ‘—!'r+i='1.r=l:?_ where P=—, Q=1
i odx X

1
[ —x
|_F.=E.'l 2 =lE'_h:‘s“=1

»

Solution is given by F.L j 1. aec
N X

= Y_logx+C

X

We have y(1)=0
Whenx=1Ly=0

0=0+C=C=0

From (i) !=I{:gx = y=xlogx
X

© 28. Wehave, " tany dx + (1 - &) sec’y dy =0
= etanydx= (e - 1) sec’ ydy

&* 2
dx= SECTY
e =1 tany

dy

. . . y . Integrating both sides, we get
Clearly it is a linear differential equation of the form, §

g secly
je‘ _1d1t=j. tany w

Put e* =1=u=e"dx=du
and tany=v:>5ec2ydr=dv

From (i) j%: j 5}: log(u)=log{v)+log C

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

| 29. We have, x£+xmsz(£]=y
H dx X

dy E(V]Jf
] oy = ==
1i_'[+|:||:ls =

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

dy dv
dx

V4 X+ COS- VSV =5 —— = — €052 ¥
dx dx

X

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

]

El = tanz=lag
x x

When x=1, 5.4
: "

T C
tan—=log— = logc=1
EII'I4 ugi &

= c=e

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

i)

)

Particular solution is taﬂE:I{mgE
x x
| = tanE=1-Ingx
i X
m @ www.studentbro.in



30.

AR e gtV 2 1)
.

- . 4
T - S
O puMovy ardxg g Ay. - < = -
[T e ; o ey _detou .
» = % i — “.‘wl
"o “ 1, 2
F0m ) _2'{,.,{ . . .1 AY 3 Ax > 2
- e : :
Tws, W pqusion S beesgeress Gl
T N T e e A
Led Y o.4 w s yAx - KN =8 .
> : - i
__?____ﬂn_‘-ﬂ_w 8 Meyondiatny i vope % Wy > wx ¢ [t @ whopehon wmtiar)

wht) > wa 4C . [ ue % g:mf}.

93 = 4 4 wdt
‘u. dn

M(“(’Q) x4 C et 3

_g_,__(_ \-5‘;:) zi) —

A3

— W (W (%) W = ¢

[ERT IR e nf fr g ; Rl
o /.;1 RS __h_(_uli)_) ‘c/.,.l
2o WAt "o Aloak. 4K . vt g ’ & ’ -
o 4 : .. . fln! hi bqf%n
; < s . T 2
.._.*!i s ?.‘%k 2 x MIWG . W =
Y S . : ;':'Q) l
T At * —— - — )
on  wlegtativg  bein tadus : L shece ok “."'J
N [Topper's Answer, 2022]
dy _ 2xy-y* 2
31. Wehave, —= i =
_ﬂﬁ_ il = Flx, v Sy
dy vy 1[,,]2 a2t yiex?
g b Flax, hy)= Ny - Dy =Fix.y)
This is a homogeneous differential equation. . . "
RO, it i ek So, Fix, v) is a homogeneous function and the given
dy_ odv oo v 1, differential equation is of the type 3[1]
dx dx dx 2 . X
(i) Wehave, & _y2=x*
S .l dx 2
dx 2 v 2x Xy
Integrating both sides, we get o ﬂ = -:a'_'.-r
1=1Iug|x|+C = £=lh:ig|.1ti+l.‘: s i 'F+Idx
v 2 y 2 dv vixi-x? vi-1
YT T Zxewm v
Given, solution of (i) is Z£=blog|x|+C 2
4 dv_vi-1_ v -1-2°
On comparing, a=1.b=% 2v 2v
dv vo+1 2v dx
32, (i) We have, (x2 - yZ) dx + 2xydy =0 = IE=- 5y ] _{FEW=-IT
dy__(imy?)_yPx? N
dx Zxy 2xy = I 5 dv+j—=IDgC
dy vo+1 X
Mow, putting E=F{x'ﬂ and find Flix, Ly, = log|v?+ 1| +logx = logC
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II-"—5'r+l"].r=||:} Jwhere F"=3 and O =xlogx.
dx X

2
IDEH?JZH ]xx =logC
X
: 2
2 o R x_ Jogx? _
5 v’ +x = C= iy =tx : t.F.-eI = glloBr =g x2
X Solution of (i) is
is the required general solution. v-x:J-xzrxlﬂgxdx-rC =?y-xz=jxs-lugxdx+t:
33. We have, [1+12}%:—+2xy=tanx a1t x* x*
'rx =0gN: ——— = —x+C = yx -—Ingx-—-rE
- d}r+ 2xy _ tanx i 4 “x 4 4 14
dx 14x2 1+x TE 3 x2 x2 C
= f='—-lﬂgl[—'—+—f
Clearly, it is a linear differential eguation of the form 4 16 x
! Also,giveny(l)=1
ﬂ+F*!..r=::,l, Where P= Zx tm—:; 1
L Tex i 1=s0=—+C = C=£
J‘za' dix ; 16 146
LF= @107 _gogtie) g 2 2 2
: X X 17
i . Particular solution is y=—Ilogx——+
Solution of (i) is : 4 16 16x2
tanx dy 1 .
yil+x%)= [(1+x%)——dx+C i 36. Wehave, x——+y+—y=0 i)
J (1+x7) : dx = 1+x

7008
dx x (1+x%)x

Clearly, it i1s a linear differential equation of the form
-1

x(1+x2)

= v[i+xz}=_[tanxdx+ﬂ

= '.r{i-!-xz}:lugisecth

Also given, yi0) =1 P 1
1=logsecO0+C=C=1 i _F+Py=q, where P==—and(Q=

Particular solutionis :odx %
vil+x9) =loglsecx| +1

1
|.F.=EJ;M —glBr =y,

N | i
34. Wehave, (1+sinx) ~=-x-ycosx | . Solution of (i is
= {1+5inx}£+}rmsx=-x §¥'1=Jx[1+ Hdr+C
dy cosx = =x

ar 1 = yX= dx+C::~yx--tan x+C
||:L1c+1+s-ir'|.1cJ 1+4sinx : J

Thisisalinear differential equationoftheform &  p, _q | Also.8iven 'fﬂ]' =0
COsX - dx O-1=-tan11+C o E=t3!‘t_li=E

iy 1+sinx’ Q= 1+sinx
jﬂm 5 Particular solution of given differential equation is
LF. =g’ ssine cglogll+sing _q 4 gy yx=-tan‘1x+§
The solution nfg:i\ren differential equation is 37. We have, x(y?+ x3) dy = (2y* + 5x3y)dx
y1l+sinx)= -[{1 J{1+5|nx:|dx+!: o d_y= 2y +5xy - dy' Zf}ﬁ"x]" +5{1,r.|'x:|
o dx ;n:'_u'3+.1r4 dx L'_',r.l’x:l +1
= y-[l+sinx)= %H_' i d dv

PPut v=Laymwm = Loyax
Alsn giveny(0)=1 i X dx dx

1(1+5in0)=0+C = C=1 a2ty
: g 5 —x? g dx 341
Particular solution is y{1+sinx)=—-+1 !
rhr 2 : & dv 2v* 45y v_v4+4'.r
35. We have, +2y x*logx Max v 1 ]
: 3
A o= vl dv:d—x::- e dv= £
- dx+—;-xlngx ) v 44w X Iv‘*+4v jx
Clearly, it is a linear differential equation of the form, i Puttingv* +dv=t=(dv? + 4} dv=dt
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. 4]__ vt
i
= Elug[v +dv)=logx+logC

4 3
4
=5 %Iugﬂv“+4v]=lugx+lug£ => %ﬂ:
X

38. v -sinx) dx + tanx dy =0
= [y = sinx)dx = = tanx dy

Fe ) = 2

d_:.r=y-sm x =5 d_}-'=5|n x_ ¥

dx

= ﬂ=5in.'-c Cosx—ycotx
dx

—tanx dx tanx tanx

dy ,
= —+ycotX=5nxCcosx
dx

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

LE =EIM =Ejmtxd.t

= ghgehiindd = giny
General solution.: y (LE) = JQII_F_}dx

= r-sinx=fcusx sinx-sinx dx

L=b

Where P'=-:?- and Q= yze"'
i ¥

2
LF.= e_j;‘# =g Hogy _ Jogy™ =

So, the solution of (i} is **—<=|—=~ yreVdy
=l

= —%:—E"' +C = x=-yle v+ Oy

i ¥

. 41, We have,

(1 +E5‘"'”:|d?+e5"‘r"[1-£ }j:[:llx:ﬂ
i X

dx hi:f‘* :l[ ]_D

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

d}" —\-'-i-}':dv

dx

From (i}, v+x—+—'l{1-v:l =0

; s s xﬂ _i‘_l_:-_-’]_f':_ xi&_—e +VE' =y =vE
= r-smx:fcusx-sm xdx m 1re’ 146"
3 ; v ¥
=Jf2dt ok L [~ Letsink=t = dx= gt i dv__le +v) i+e dv:ﬂ
3 cosx e 146" v .
. | s D H = i
- Fsinx=5m I+c . r=5lﬁ I_._.L Integrating both sides, we get
3 sinx logle” + v) = -logx + loge
. {x3+ v dy = x%y dx is rearranged as =X dy y TR O <
dx x3+y x x x
dy dv ¥
Let 1 ot Ak Tl e Required solution is ex + X5
v dy yix X
VX =y E-—}s E dy v
x 14v L+ly/xF] | 42. Wehave, xwa-—r=].-r-xtan[—r]
i X X
= xd—v L xd_v_v-v—v d
dx 1443 dx 14v3 [ = —r=£-tan{£]4
‘ : dex x X
- xi—i:% : This is a homogeneous differential equation.
+V i
1+'|" ! Now, puty=vx = d—r=w+x£
= I—d ==|— [integrating on both sides] : dx dx
: dv
v+x—=v-=tanv
= I{iq+£]dv=-j_ dx
viow X i
-1 = xd—v=-tanv = i=_d_x :mtvdv-rE:ﬂ
= 3—3+luzl'-f|=-|n-glxl+c i dx tanv  x x
v

= “-—.3—-13+Iugiﬂ— log|x]+c = --3—-"5+Ing!yrl—c
Ay X 3y

40, We have, yerdx = [y + 2xe)dy
dx v+ 2xe" dx 2 =
= —s——— =) e———)= yr £

dy we* dy v

This is alinear DLE. of the form I[;£+F';r=1'.;l
¥

il

c=x

i Integrating both sides we get

logjsinv|+logx=logC

= xsinv=_C = xsin[i):l:
i x

1
Whenx=1y= E.weget 1-5in[£}=C = C=
4 4 2

So, xsm[ ]—_ is the required particular solution.

5

i)
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43, Wehave, cos yvdx+ (1 +e*sinydy=0
= dx+{l+e*tanydy=0

= — +tanydy=0
+&
Integrating both sides, we get
Ek
dx+ | tany dy =0
'll+e" j

= log(l+e*) + logsecy|=log C
= secy(l+e)=C

When x=0,¥= E.wegel::':= 22

Particular solution of the differential equation is, :

secy(l+e) = 242
44, We have, ye** dx = (xe*¥ + yA)dy, vy =0

de x ¥
e c———
dy y e
Putting i=t = X=yl = —=t+y£
d dy
T dt ¥
Equation (i) becomes, t+y—=t+—
dy el
= y—=Yye E:rﬂ = dy=e'dt
dy dy

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

Key Points t"{;;"

= Je*dx:e*+c
45. We have, x®_y= 71,2
dx
dy {2 3
= X—my X4y

|
= ﬂ-—1- Il+[ ]2
de x|
This is alinear homogeneous differential equation,

Puty=vx — Ii"'i‘%'ll='.r+1r%

Eq. (i) becomes

v+xd—v=v+ 14+vE = xE= Vi+v?
dx dx
dx

e SHLLASEES L LA
X J14v? N R
= logx+logC, =log |v+~.'i+v2 |

1+ﬁ

= logx+logC, =log 1

LN
X
= logC,x=logly+ ‘,llxz +y? |-logx

== :I:{.T..lju:z=,~,-'+-.,|':|:2+:.-rz = sz=y+ﬂ"lxz+y?

Get More Learning Materials Here : &
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i Hence, the required solution is

c=x

=5 y{1+x2}=%+i§

4
¢ Thus, F=;:
i H1+x%)

i i 1
oo tan 1v=x+-x
2

{ dv
P = W ——

i General solution of the given equation is

| —

il =y ++ 5% +y? i)
: Now, puttingy=0andx= 1in (i), weget C= 1

Required solution is x =¥ -|---.,'.:|:2 +y2 ;

| 46, Wehave {1+x2;d?+zxy ax?

= d_',r+ 2x . dx*
dx 1-H|: 1+x°

This is a linear differential equation of the form

i 2
| dy _ 2x _ 4y
T — = h P= and Q-
i 122
2x
dx
% |.F.=EIN‘ =EI;?

welnﬁ‘l-iﬂ‘ 1 +x2

1,s{1+f}—_[—4"2 (1+x?)dx+C
T

= y{l+x%)= 4jx2dx +C

3

. Given thaty(0) =0

01+0)=0+C=C=0
3
is the required solution.

| 47. We have, %=1+.1|:2+-,r2+‘~|:21-'1

:F—x=1+x2+y2{1+xz',l ={1+x%.(1+y%)

= —-{1+x Jdx

1+y?

: 3
i Integrating both sides, we get tan"l].r=x+% +C
: whenx=0,y=1

tan M1 =0+0+C= E=E

3+£— is the required solution.

dy _ xy

48. We have, —=ﬁ

dx  x°+y

This is a homogeneous linear differential equation

Pl.lt'b'-'h’.llf _’ = sty
= v+

dix
+xdv_ XWH
dx  x?+vixn?

v dv v

= x—= -y
1+v2 dx 142

= ;:93— - - dx _ [1+"'2}-jy
: = 5 —=—
[whereC=+C/] : dx  1+w P ]
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Integrating both sides, we get
[ 2 = [v2dv=[ S
X v

1
= logx=—-logv+C
22

2
X
= logx= E—E—Iugy +logx+C
¥

2
X
= logy=—+C
22

Wheny=1,x=0 = logl=0+C = C=0
2
i

o 7
Particular solution is y=e2¥

49. We have, ;u:::u:nrs[l]'fi-*,-rs::u:ns[E ]n:; x=0
X Jdx X

{2l

This is a linear homogeneous differential equation
dy dv

Put yv=vx bl S e

¥ — " vi-l+x =

= L'EIS(

MNow (i) becomes
5]
cosv.| v+x— |=voosv+1
dx

= xcusvﬂ=1 =5 cusvdv=-d-x-
dx X

Integrating both sides, we get
sinv=logx+C = sin[i ]:Iugxﬂ:

x
50. The given differential equation is,

etanydx +{2 - &) sectydy=0
= (2 -eYsecitydy=-e"tanydx

Integrating both 5i|:iE5. we get
JE -] =

tany 2—g*
= logtany=log(2 -

dx

e} +C
WhEﬂy —-x 0
4

o Ingtar%: lug[i—en]'+C

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

51. We have, jl+htanx=5inx

X
It is linear differential equation of the form
2 pv=q

Get More Learning Materials Here : &

OB

c=x

= o=y
P le, x-y?= Ol +y?)?
which is the required solution.

Hl Commonly Made Mistake [ 4\

{53 Wehave, —=————

§=~.~—+

: where P=2tanx, and Q =sinx

i Ztanx dx
Nuw.I_F.=EJ _ = pllogkecl _ oo 2y

yisecix) = j{secz x){sinx dx

:w{sec%}:jsecxtanxdx
::r{seczx}=secx+l.‘?
When x=-;-.v=ﬂ

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

yisec’ x) = sec x - 2 ie, ¥ = cos X - 2 cos” X is the

required solution.

| 52. We have, (¢* - 3x2)dx = (v - 3x%)dy
' %3 =3y
= ﬂ=—J:-;: u-ﬁ:l
'IIJ—EX ¥
: Putr}r “ﬁﬂ_v+xdn_v
dx dx
(i) becomes
dv 1-3v?
VA Xmm=
v3 -3y
xﬁv__i-ﬁz-v"ﬁv"‘_ 1y
o TR
o R
1-v* X
v =3v)dv dx 5
ey [N EE :
I{I-v:‘;{i....,.-?] jx (i)
: 3
i -3v___Av+B Cv+D
: Now,let —~
i 11—\-'2]'{1+v:| 1=y? 1_,,,2 i)

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

Solving these equations, weget A=-1,EB=0,C=-2,D=0
i From (i} and (iii), we have

d
J—“"' fmd“- =

(- E!ugu-vi}-luguw!::mg“mgci

V1=v?
T

1+w

=

M +Y

=0k = &

Iwhere C?, = C)

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

dy _(tan!x—y)
dx 1+x
tm—l

dx 1+J<2 1+x2

dy vy
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which is a linear differential equation
ioaa M:lng{l}i.c ==.C=£
tan? x -: 3 3

where P-l 2'0' T

:> |:1+I:;gx}2 s F2!+—

pdl Ji 2“ m‘ix i
I‘F'=EJ e 1 i = [1+logx)=2log|1- 3|+ 1is the required solution.

Solution is y.(LF)= j CLF)dx w

__F“"" X gty N et
1+x2 I Es J'F"dp-—l withn#-1
tan” x tan™ x i
Letl= e *dx i
J 1+x? { 56. We have, yﬂ:ﬂ-x ;.rﬂr—]rr
i dx dx
Puttanlx=t = =dt : -
Wi 140 Py s A o OV XY (i)
. d i dx " dx dx  x+y
. —afatgy_ 9 t i
’ ".[t et 'tje dt j(m[t]jedt}dt i Thisis alinear homogeneous D.E.
= I=te'-[e'dt =tet-et+C o Puty=wx = gﬂﬂa
= I=¢eit-1)+C Iy
R i = Equation (i) becomes
= |=ge (tan " x=-1)+C i) dv_ x-vx_1-v
Putting (i) in {i), we get ke avesrg g
T W - vml-v-vz-vzl-Ev-vz
-1 : dx 1+v 1+v 1+v
= y=tan lx=1+Ce @ *
E (1+w) dx
-1 dy P = e
54. Wehave, (1+y%)+(x—e®" ¥)——=0 vo+2v-1 X
i i dx ¢ Integrating both sides, we get
—etan Y z i
= e :Idx ) %Iuglvi+2v-1|=-lngEx|+IngC
dx  x=e de 1 ghan™ty i 1 2
= —=———— = ————u= = 2v=1|+l =logC
dy  —{1+y7) dy 1+y” 14y? i znglv +2v-13+loglxl=log
e ; ; 3 i ]
This is a linear differential equation of the form e 1Iﬂg¥—2+2—¥-1+lugfx|=lng!:
e 1 gtaty H 2. it X
—+Pu=Q, where P= andQ= : 2
dy 14y 1+y> P = log r_z+2_3r"_1 +2log | x|=2logC
I - R
Ii-w tarty Fi +2xy= X 2 2
LF.=e =e ! = logl—————xx"|=logC
-1 I:Emﬂ'-l"']2 i 2 * -
Solutionis x-€™" Y= ——dy+C = yPe2y-x=2C?
i+y = y+2xy-x=C, (whereC,=+C?%
1
=Je1""' e © 57. Wehave, ydx+ (x2-xy +y)dy=0
14y dy =y
L1 gRuanly tan™ty T i dx Rayeyl
e +C; = x= +Cye7tn B L EE—— s ded . . .
i Thisis homogeneous differential equation.
55. We have, (1-y%)(1+logx) dx + 2xydy=0 © . Puty=wx = ?=v+xg.mget
i x
= (1-y}1+logx)dx=-2xydy i 2 2
vt VX
l:j'-'-h:"g""}::‘.a:= Eyidy i dx x?—wx?+vix?
X 1-y i 2 2
X d |'.'h' by
On integrating both sides, we get P = Tl SO (MRS - i
1=v+12 dx Q-ytv
1 +logx)* —tog|1=y2|+C i R Y 1=y 2 1
2 i = X‘d—x=1 T = IR du:-;dx
Whenx=1,y=0 sHaYT o)
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Integrating both sides, we get

Jiﬂazd_j v

dv == [ ~dx
v{1+\r2] X

dv=-| iidx

vl{‘1+v2]

= I—dv -j1+v

—tanlv=-log x| + log C

= log |v!

l=tanty = || =ptart

U

|
i 3

= |y] = Cem ¥ s the required solution.

Concept Applied |5

= A differential equation of the form flx, yldy = glx, yldx
is said to be homogeneous differential equation if the
degree of fix, v} and g{x, v} is same.

58. We have, ([cot™ly + x) dy = [1 + y3)dx

dx _cot” yrﬂ:

=3
iff'lr'r 1.+*,-rz
dx = 1 cotly
= _— —_— =
dy 1+*,-r2 1+]i"2
This is a linear differential equation of the form
dx mt_iy'
—+Px=0), where,P== and
d].r+ =Q 1+y? Q= 14y”
i
[y
LE=e 1 _gotly
Solution ]5,

cot ™1y m—'lr
dy
J[.’L-i—

i
Putt=cotly = di= =—gd
[ y Ty vl
mam‘t_l'r =—jte'dt
= Y ot =1)4C

-, =1
= xe® = o _cotlyl+C
59. We have, 3. _ X2logx+1)
dx  siny+ycosy
= [siny + v cosyldy = x(2 logx + 1)dx
On integrating bath sides, we get
= cosy + y siny = (- cosy)
z 2
=2 Ingxx-xi-f}-xf--dx]-ri—irc
2 ) 2
: 2, x2 c
= ¥siny= x Dgx-?+?+
= ysiny=x%logx+C

whenx=1,y= X
2

gsingﬂ.mg{ihc = §=c

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

Get More Learning Materials Here : &

dy 2x
5 E+Pr-l1 where P= 2

P xedx+

xgt -Ii.e“dx -%I{ 1-y2

i =xe =g

| 62. We have, cosecxlogy

c=x

5 2

60. We have, 112-1]%+2xr=x2_11|xh:1
dy ny 2
ax " x2-1 TS

. This is a linear differential equation of the form,

2
: and Q_fx’--lf

| Fomgl e

El—i

Hence, solution of differential equation is given by

2x*-1)

Y =1)= .[{_i'_i'd“‘
2 N e |
i = ylx"=1)=2x_—log +C
2 Tix+l
= ylx 2 =1}= Iug +C
; x+1

— | _{Ehgx=x +C where Cis an arbitary constant.

| 61. Wehave, e*1-y? dx+Ldy=0
i X

dyr 0
~.'1-

Integrating both sides, we get

-1
) 2(=2y)dy=C

1
e 11y

2 1/2
= e*(x=1)=/1-y* =C
| Whenx=0,y=1e%(0-1)-1-1=C

i = C=-1

& e (x=1)=y1-y? ==1 is the required solution.

%+IE?2 =0

i 2
P = logy +—2 _ dx=0

y2 COSECK

Integrating both sides, we get
Il—-ng-d}wsz sinxdx=0

¥

| kst R sdise
| ¥

= jt.e_rdt-l-jx? sinxdx=0
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e gt
= I.T_F!L_—idtﬂcj t-mx}-jlx{-msx:ldxnt
—tet-pt—xlros x+ 2xsinkx -2]1_5inxdx=l‘:

1+l .
ﬂ—xzmsx +2usink +Z2cosx=_C

=

= =
¥
This is the required solution.

63, We have, :—F=1+K+F+I¥
%
= %=li+x}+!1+x]r ={1+x)({1+y)

=5 d—r=11+x}dx
1+y

Integrating both sides, we get
dy _

Iﬁ-j{1+xldx+ﬁ

2
=log(l+y)=x +%+C

Whenx=1y=0

A

i 66. We have, Ing[;ﬂ]:31+4r
i X
lI;‘--!':=E:“"‘”°”"=f:3*“-m:"Hr = e dy=e"dx

: Integrating both sides, we get
Iﬁ‘dx—fs“*dr =0
Whenx=0.v=0

e gy

Pl S

i -4

i1

P o mb==C ::-vl!:-l

3 4 12
e
emtes o e O e
3 4 12
det + e = 7 is the required particular solution.
We have, (x* = yxT)dy + (y* + x*y )dx =0
1 -yidy+yA1+x8dx=0

=
P =
i &67.
=

i 2
= j{lr_zﬂd'wt{h:: }:fx =0

1 3 1: & 1
Ing1=1+i-+[.‘ :.'rC:-E :j[F-;}jy+I[F+1}ix=ﬂ
= : 3 i .8 4 1 1
e particular solution of (i) is I:}g{1+r:|=x+?—5_ | = ===log|y|-=+x=C
¥ X
B e L= —x-xylogly| -y +x2y = Clxy) .4
1 +xg}%+y=e“‘“-1“ i whenx=1y=1
dy 1 Gtan™!x i =(1) = (1) (1) log 1] - (1) +(1)* (1) = C(1)
= —'I'—zf:—z ; =] 'C‘-].
dx 1+x 1+x Equation (i) becomes
This s a linear differential equation of the form ?-_+P]r=|::l, : x%y = x+xy loglyl +y - xy
tan2 s X i dy
- e i 68. Wehave, L =
where P_1+x1 and Q= T2 - Pyootx 2cosx
5 i Thisisa linear differential equation of the form
IF j‘-i_‘_h-z uﬂ-iﬂ ; w
.F.=e =€ ! L 4py=0,.where P=cotx Q=2cosx
x 2 i i dx
So, the required solution is,
tan~1 x s c (i) |.F.=Ej‘mxd! =g'oskind gy
¥oE = | m—x i)
Tx® i ylsinxl = jlsianEmsx}dx
Put tan™x =t
e - 1x2dx=dt :ylsinxhjsin?xﬂ'ﬁ
- i
(i} becomes, =>ri5inx!=-%c052x+c
- H
y-e" *=[e"dt+C | when x=%y=0
-1 i 2
= f““-i"—ezm : +C isthe required sclution A | T i
L = 4 : cu[sin53=-5m52[§ }u::; C=-3
65. We have, x(1+y3)dx-y{1+x%)dy=0 i 1
4 2y 2 i o ylsink)===cos2x—=
=t 2u;‘:l:- Fzrh-r:ﬂ = 2.|;l_:r= rzdy L ) 2 2 ) ) ]
1+x 1+y 1+x 1+y : i.e., 2y sinx + cos 2x + 1 = 0is the required solution.
Integrating both sides, we get log{1 + %) = log{1+ %) +log C | —
= 1+y?=C{1+x7
Whenx=0,y=1 ! - [a -1
1+1=C1+0})=C=2 IHnEde:Tcm2x+C
1 +y2=2{1 +x is the required particular solution.
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59. We have, xlogx 2. +y=2logx
dx X

dy i 2
=—+ =
dx xlogx™ x

2

This is a linear differential equation of the form

dy 2
—+Py=0Q, whereP= D=
dx Py=Q xlugxq at
1
.
I.F.=+§.'J‘J“!’:"5J't =B _|op x

2
= [l —d
vllogx) = [(logx) S dx
2 d 2

=P”ng”:lnngx_zdx_j[ﬁ[hg”jIﬁd"k‘
= F{|ﬂEi}=|Dgx[-E]+J%dx

X X
= Hlﬂgxhlugx[-g]_g.,.g

x! x

70, We have, [2+smx F:—msx
1+y Jdx

d‘r COsX g

1 +¥ it 2+sinx
Integrating both sides, we get

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

= logly+1)l=log -
2+sinx

= y+1=C/2 +sinx) = (y+ 1) (2+s5inx)=C
Given:yi0l=1=x=0,y=1

(1+10L[2+s5in0)=C = C=4

fy+1)(2 +5inx}=-i

4
2+5|m:

Put x-—lr'l (i), ].r[ ]'—-1—
71. Wehave, [x- ___!I{=x+2
( ﬂdx ¥

dy _x+2y
= dx K=y

This is a linear homogeneous differential equation.

. Puty=vx = E_v 1+5|:E
dx dx

Equation (i) becomes

dv  x+2vx 1+2v
ViX—= =
dx  x=wvx 1=vw
- xd_v_1+2v _1+'.-r+1.r'2
dx  1-v 1-v
= 1-'h' 2d‘h"=£
1+v+w X
Integrating both sides, we get
-1{21.-r+fl.}+E
dv=logx+C
visv+l
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.._I.'_i]

P Put yo=w= Lovilex
i dx

= -sinvd'-.r=d—x-

| =5

0 i
] ¢ This is a linear differential equation of the form

J E\H—I
'.r1+v+‘1

v+-] &

=logx+C

; V+—
1 tam™!
=5 —Elngrur +v+l) + 2 T_ [\-'3.1"2] logx+C

2
- —£|BE{L+-F—+1}+~.I'3‘EEIH_1 Err.ﬂ]=lugx+c
2 2 W3x

X X

H 1 =

i = ——logly?+xy+x?) +3tan ‘[xi‘?" ]-c.
H 2 \l'E'I

72. We have, xﬂ—v+xcuscc{}i)=ﬂ

i dx X

= "'_*’_L_M(E] i)

dy dv
dx
Equation (i) becomes

D VHX—=V=—{0SECV = xﬂ=-mser_v
: e dx

X

Integrating both sides, wegetcosv=logx +C
= cus[% ]=luga:+(.‘

 Whenx=1y=0

= cus[? ]-Ing1+C =C=1

ms( ]—Ingxﬂ

Thls is the required particular solution.

73. We have, x%+r=xmsx+5inx

dy 1  xcosx+sinx
—_—t == =—
dx x X

d—r+Py=Q, whereP:l. q=xmsxx+smx
—d::
I L o TS
i =jx::nsx+smx_xdx+c
= xr:jxcusxdxﬂ-Jsinxdx-i-C
=x-5inx-j1-5inxdx +Isinm‘x+C
D =xsinx+C
oo n)
Gweny[vi-]-l
T "
E_l-EslnzH::;C-ﬂ
m @& www.studentbro.in



Xy =xsinx
= y=sinxis the required solution.

Commonly Made Mistake e

= Remember the difference of differential equations of

B G ot e
the form E+H_de d}r+h-q

. Wehave, x%+ ¥=XC0SX+Sinx

dy y sinx
= —+—=C0SA+—
de x X
It is a linear differential equation.
1
—dx
|.F.=IE!’II'i T

sinx i
. y-x:jx{cﬂ-sx-r— T =I[xcusx+5lnx:|dx+c
x
=x5inx-jsinmdx+jsinxdx +C =Xsinx+¢

: C
= y=s5iNx+—
x

c
: 1-1+m = c=0

¥ = 5inx is the required solution.

Giventhat,y=1 whenx:%

75. We have, [x—r]j—r=x+2y
x

s ﬂ=x+2y
dx  x=y
Puty=vx = ..d.].'.r_=1.r+x£j_.":
dx dx
Putting %=v+x% in (i), we gt
i dv x+2vx 1+2v
n'::- X=vx 1=v
x£=1+2” =1+2v—v+v1 - zi-v dv=Jldx
de  1-v 1-v v +v+l X
2-2v —-[2v+1) i
= dv=2log|x|+c = |=—————dv=2log|x]|+c ¢
JF+V+1 J1.-r2+'|.—'+1 il i
3 2v+l
dv — dy= x+e
- 'Ilv2+l.-+1 viavel logl I!
= 3_[ 2 2vlzll..r-lungh-rz-|-'|r+‘l| = log |x%| + ¢

e

Hl b (2 +v + )
= log viv+ 1) +c
[“ )"
= EJStaﬂ"(Eél =log|x v +v+1)|+c i)
1~ -

Substituting v= X in (i), we get
x
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2d3tan‘1[—‘l,-_—] log

Mow,aty=0andx=1, wehave

2d§tan’l[%}=lﬂgili+c

= -E|tau1_1[

: -1
] wany -1

i -1 € fan"y
oy Et&n ¥ =J

- Put f:an_l'p-r:t ::[

{ 77. Wehave, =L

c=x

2 w e i)

I b

E::‘r:=23~=._

-ﬁ' u' 3
19

;Suhstltutln c=— in [iii}, we get
: ¥ o= (i), we g

EJﬂtan_l[Er+x

log |y +xy+x° |+
] gly” +xy +5

2y+x

]~ 1."5|Dg{1tz+x}f+y2]|+ i

76, We have, (tan-ty =x)dy = (1 + y%)dx

d_x_tar:_ly-x . de 1 e tan ly

bmil?Y
dy  14y? dy 1+y? 1+y2

Thisis a linear differential equation of the form

-1

: d—x+Px-q where P-:Land Q= - ¥

Py 1+y° e

1

|.|=.=eI 1l gty

Required solution is,

dy+C
1+1.-'2

L Yyea
1+y

1
(i) becomes, x-e™" F=JEr-tdf-E-C

i)

L = mi

= xeel "=t~ﬂ1-j1-e'dt+l: = x-e!® Vopel_glyer
f o xeetn s tan-ly. et - gt ly 4 C

P = x=tanly-1+Cetay

Answer Tips ﬁ

J

o dx=tan " x+C, where Cis arbitrary constant.
+X

dy__y° y2 1 x2
A =2 (y—x2)x2

)

This is a homogeneous differential equation

L Puty=wvi= ﬁ=u-1+-m:ﬁ
dx dx

Equation (i) becomes

i Integrating, we get

~logv=logx+C = v=logwx+C

= £=It:ug5.-'+{:
i X

- ¥ = x{log v + C) is the required solution.
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78. We have, (tan-1y =x)dy = {1 + yHdx
dx _tan y-x dx 1

el Jrumite . a—

_tan"'y
dy 1432 dy 1+y*

h 1+y2

This is a linear differential equation cl-f the form

dx s 6

—+Px=0, whereP= tan_ 1"
dy 1+y2 1+y

Tt

t.nn'i'r

1
—_—y
I.F. =EI 1 =F

Required mluticrr‘r is,

I:.lﬂ 'F' J tﬂl'l ‘.r'dr C utn
Put tan™ ].r =t = }:Iy:dt
1+:.-'
(i) becomes, x-e2" "'=jg'-td’i‘+E
= x-em-l"" =t = [Leldt+C = x-et"“-l"=t-et-el+c

= x-etn V= tanly. ptan™y _ ptanly 4
= x=tanly-1+Cetanly

We get the solution as
x=tanly-1+Cetm

Mow, putting x = 1, y = 0 in (i}, we get
1=tan10-1+Ce™ 0= C=2

So, required particular solution s x = tan 1y - 1+ 2e- tan” =

79, We have,

e (s ee{ s
, il

==

Esin[r- ]—-’ims(z]
dy x] x b
i

dx Lms(z]
X X

This is a homogeneous differential equation.

Put p=vx:a:}r—x=v+xj—:

Equation (i} becomes,

dv Zﬂnv-vcusv dv 2sinv-vcosy

e E V=COsY d;: V=—COsW -
dv Psinv=v2 V=CO5V dx
= dv-—
dx V=CosV 25|r|_l.r-p2
ﬂ—_l[icusv—.!v]d _d_x
2 2sinv=v? X

Integrating both sides, we get

-—21 log(2sinv - v2}=lug x+Cy

2

=2 It:ng;u:2 +2C,4 +I{:g[ zsini_ﬁ ]=ﬂ
X x
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c=x

:aszsini-yz =
X

1

1 l—
= \,'1+}r --v-—I{:g

P=s 142 +1.|'1+x +2Ing

 Thisis linear D.E. of the form

\ where P=

P 2vav? X

=5 Ing[xz[ﬂsin%-g ]]:-21:1

2, =C {say)

: which is the required solution.
80. We have, yi+ e y‘z +xzyi + ;:y-g--ﬂ

— I—2
dy _—exWey?) [ Y gy [NIEX
dx Xy 1+y? :

| Putting 1+ x2 = vi= Zxdx = vdv

- 7

ﬂ'?‘-!- v dv = '1+y2--J gy 3
vi=1 v v =1

+C

|
\.1+x i =C
"l+: +1

f1+'|.r2

B1. We have, x%ﬂr-JH xycotx=0,{x=0)
i)

:x%+:’1+xcut:].y=x

ﬁfl-&xcutx

- "{.
e y=1 i)

dy _
E"’P'r"-q

1+xcotx _ 1
x T x

Now LF.zel™ = glostrsind = x sin x

The solution. of (i} is y-xsinx =_[1-x5ir:xdx +C

—+cotx and Q=1

=X[-EDEI]'+_[1*EDSH‘X+E .= xysinx=—xcosx +sinx+C

)

i y-Rsinx=x(-cosx) +sinx+C i)

The required solution is

Putting x=%,y=ﬂ in i), we get

G=—g~cns-§+5in—;—+c = L=-1

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

| B2. Wehave, x2dy+ (xy +y3) dx=0

L dv_ _xyy’

dx x2

i)

This is a homogeneous linear differential equation

s Puty=va= %:-.r-j_-rx.ﬂl_.lIr

dx

3 2
- dv_ x-vE+V'X
(i) becomes v+x;=-——-xz :_-.,[dd—:=—{2v+vzl

Separating the variables, we get

dv +d_x_ﬂj dv d'l
viv+2) x
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2lv vez ‘H-?_D

Integrating, we get
l[logv-lu-g{v-kzﬂ-rlugx-bgc = Ing(L
2 v+2

1{1 1 dx

2
== |DE[L}I|DEIE=|EEC:} Ing[i]=lng!:
V2 v+2
2
VX
i BT
= viz2
y 2

X
= A _C =xiy=C(2x+¥y)
A
x
Putting x = 1. ¥ = 1in (i), we get
1*1=c(2-1+1)= c=%
The required particular solution is

332y=2x+rcp ¥=

2x
ax-1
83 We have, [xsinz E]—y }1x+xdyr=ﬂ
X

el %+5ln (i]—i =0

dv

Put v = vx :;g%=v-1+xax—— - (i) becomes

dv .
V4 X —+5in2v=r =0
dx

= xﬁ-rsinz*ur:ﬂ =3 cu&eczmvn:a'v+£=ﬂ
dx F
Integrating both sides, we get

Imseu:?uﬂv+1d—x=:: = -cotv+logx=C
X

= -cﬂt[ ]—rlugx-C
X

Put x= 1, y = /4 in (i), we get
-cnt%+lngi=c = C==1

-mt[E}y-lugx-q-]:ﬂ is the required particular
X

solution.

[ Answer Tips 7]

— Jmseczx dx==cot{x)+C

B4, We have, :—F- ycotx=sin2x
X
This is a linear differential equation of the form

%H}y:q where P=-3cotx, Q=sin2x

Pdx -3 | cot xdx - .
F.=EJ =€ I = gdloglsinl = |gin=3 x|

Vi nax= Isin!x-sin"sx dx+C
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]-i-ZIugx-IngC

(1)

i) i

i) |

i)

c=x

i =

| = y==2sin®x+Csin®x

¥ _Iisinxcusx

sind x sin® x

dx+C

=j 2cosx

- de+C (Put sinx =t = cos x dx = dt}
sin® x

= 2_[—"": — —-+C-—i+l‘:
sinx

i)

| Put x=2y=2 in(ii) weget2=-21+C-1=C=4

y=45inx - 2 sin? ¥ is the required particular solution.

CBSE Sampie Questions

© 1. (c): The given differential equation is i[[ﬂ]T
dx [\ dx

2
4[E]3“'_1‘=n
dx | dx?

Herem=Zandn=1

Hence,m+n=23 (1)
: 2. For n = 3, the given differential equation becomes
i homogensous. (1)
3 Wehave, 2 [‘“’)—5 i
Order=2 (172)
Degree=1 (1/2)
Required sum =3 (1)

&

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

: 5. The given differential equation is

dy 3
= =X cosecy = -Fcnsecy--[xs'dx (1/2)
4

inydy= [x3dx - =I_ C 1
;::\»J'smyrjx = —cosy=—-+ (1)
P Nowyll)=0= -1=C
4
i 5o, the required solution is, m5r=1-%~ (1/2)
6. Given,ydx+ (x - y3)dy =0
Reducing the given differential equation to the form
L X oraq weget, 22y (1/2)
: dy dy vy
i 1
! Integrating factor (LF) = g-[mr=f‘[;w=ej°g"’ =y (1/2)
i Thus, solution is given by, r,r=jy2dy+c (1)

L 3
P = ,w=%+-: ,which is the required general solution. (1)

? We have, xdy - yex = "rx +y? dx

= xj—y—}r=1.l|';2+yi = "gi—=!-'+u'11+?z
H X

@,g www.studentbro.in



dy _y+x’+y’

{9 The differential equation is a linear differential

= i) : equation.
d! . : Icnlm:h sinm _ s
i dy i : LF.=g =¢l%8 =sinx (1)
Puty=va: = T i The generai solution is given by
Putting in (i), we get rsmx-IE L B
dv  vx+yad +vixn? 1) i
b e i i sinx+1=1
% X io=s }"SIT!I[-ZJ-_II‘N'I'E
— i 1+sinx
dv x{v+u 1+v } ,
sl e P = y5|ﬂx=2ﬁi—1+smx]dl+t (1/2)
& ..
= xa=v+\1+vz-v Fiss FSIHH-EJll- 1 }dr
1+cos| Z-
| — dv ax H [ ]
= x=yl4vi = i (1) : 2
Vlsey® ¥ e il 1
Integrating both sides, we get i yinE= -{[ -21::152 K X ]
I dv _Idx 4 2
= [
Visw? X ['.*1+msa=2cuszg]
= Ir:rg{1.-r+w..11~|-'|.ﬂ2 }:Iugx+lugc
i =  ysinx= Ej[i-—sec [ ]bx +C
o oy i
= lug{v+~.1+v1:.=lngmt = {v+'u'1+v2}=mr i
|'—z = ysinx=2|:x+tanii-%]:|+c - 1)
=2 [£+.|I|1+[£] }:ﬂr N [ y? =cx® (1) :
X X !
i Now, F-QWHH'E . From (i), we get
8. The given differential equation can be written as - k: - -
dy D=2[E+tan§]+c = c=-5-2tanE
- E-s.ir:[l] )
xR = - Hence, the particular solution is given by
Since, the equation is a homogeneous differential i
i . . n
equation. Put y == Py 4 x X (1) ""m““[z{“““{?'i]]'[E*gm“‘é‘]] w2
x H
From (i), we get : 10. The given differential equation can be written as
LA ' dy y+2x°
V+A—=V-sinVv 2 e dv 1 =2 172
dx dx X = dx xr x (1/2)
Y i -d—x::-cnsecvdv __ﬂ (1/2) which is a linear differential equation of the form
sinv - x X i dy Px= here P= 1 nd O=2
Integrating both sides, we get : P Q- whese. P and Q=2
s T e
log |cosecy - cotv] = -log|x| + logK, K > 0 (Here, log K is a R _E_[pm = Ja - .i (1)
constant) (1/2) : X
= log|(cosecy - cotv)x| = logK =|(cosecv - cotv)x |=K : -~ Required solutionis
1 1
= (cosecv-cotvlx=+K = [mseci-cutl}x=c, i FK;=_F[2HN;}JX = %=1‘HC (1)
X 1
which is the required general solution. (1) = y=2xT+(Cx (1/2)
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