Differential Equations

( Fastracl« Revision )

» Anequationinvolving anindependent variable, a dependent
variable and derivatives of dependent variable with respect
to Independent variable is known as a differential equation.

» Order of a differential equation Is the order of the highest
order derivative occurring in the differential equation.

» The power of highest order derivative in a differential
equation Is called the degree of that differential equation
when all derivatives are free from indices and fractional
pOWers.

» If the solution of the differentlal equation contains as
many independent arbitrary constants as the order of the
differentlal equation, then it is called the general solution
or the complete integral of the differential equation.

» Solution obtalned by glving particular values to the
arbitrary constants in the general solution Is called a
particular solution.

» Solution of Differential Equations
(i) variable Separable Method:

Equatlon of the type % =F (x, y) can be expressed as

& oh(y)-9(x)

mdy =g(x)dx

—dy x)dx
or H(y):G(x)+C
where ¢ Is the integration constant.

(Integrating both sides)

(il) Homogeneous Differential Equation:

dy _f(x.y)
T 9(x,y)

An equatlon of the form is solved by putting

y=w andd—y=v +X— dy in the glven equation.
dx dx

(lii) Linear Differential Equation:
(a) Solutlon of j_y + Py =Q, where Pand Q are constants
X

or functions of x only, is given by
y-(IF)=[(QxIF)dx+C

[ b

(b) Solution of j—; + Px =Q, where P and Q are constants

or functions of y only, is given by
x-(lF):I(QxIF)dy+C

|F=edey
» Equation d—y+Py=Qy" or d_x+px=oxﬂj
dx dy

where,

where,
Is known as
Bernoulli's Equation.

This equation is converted into linear differential equation
by dividing y” or x” respectively on both sides and after

that putting t = ey ort= — respectively.
J‘,n--‘l Xn-1

& Practice Exercise

" Multiple Choice Questions

Q1. The order of the differential equation
dly _dy

2x?2 —-3 +y =0is:
dx?
a.2 b1
c.0 d. Not defined

Q2. The order and degree (if defined) of the
differential equation

g A% 3
[d_{] 4[ﬂ) =X sin(d—y] respectively are:
dx dx dx (COSE 2023)

a2,2 b.1.3
c.23 d. 2, degree not defined

Q3. The degree

273 2
1+(dy] _d—lls
dx dx?

a. 4 b.E 2
2

of the differential equation

(CBSESQP 2023-24)

d. Not defined

Q 4. The order and degree of the differential equation

2 3
(1 + Sd—y) = 4d_y respectivelyare:  (c85£2023)
dx dx?
a.].% b. 3,1 e 3.3 d. 1.2

Q6. The sum of the order and degree of the

3
diﬂ‘erentialequationi (d_y) is: (CBSE2023)
dx |\ dx

a.2 b.3 c.6 d.0
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Q6.

Q7.

Q8.

Q9.

Q10.

Q.

Q12

Q1a.

Q14.

if mand n, respectively, are the order and degree

d [(dy\]*
of the differential equation — [—) =0, then
dx |\ dx

m+ns= (CBSESQP2022-23)
a.l b.2 3 d4

The number of arbitrary constants in the general
solution of a differential equation of fourth order
are: (NCERT EXERCISE)
a.0 b.2 c.3 d4

y = x is a particular solution of which one of the
following differential equations? (NCERT EXERCISE)

a szs/—)<2gxz+xy=x b.%—xzaery:D

"dx

dx dx?
The general solution of the differential equation
ydx - xdy =0is: (CBSESQP2022-23;2023-24)
a.xy=C b. x = Cy?
cy=Cx d.y=0x?

Or

The general solution of the differential equation
y dx = x dy

=0is: (NCERT EXERCISE)
y
axy=C b_ngy2
c.y=Cx d.y =Cx?
The numJJer of folutions of the differential
equation . &, wheny(1)=2,is: (c85£2023)
de x-1
a. Zero b. one
c. two d. Infinite

The particular solution of the differential
. dy xty .
t — y 0)=0is:

equation = € y (0)=0is

b.e*+e¥=2
de*+e¥ =2

ae’+e? =2
ce¥ie¥=2
The solution of the differential equation

X
d_y ¥ e

dx y
b.x2=y?+e*+C
dx?=y*+2e+C

a.yl=x?+2e*+C
cx?=yiire™+C

'the solution of the differential equation
y 1

dx y+siny

is:

2

a.y?-siny=2x+C b.%—slnx=y+c

2 2

y d.x?—cos;me»C

C.Z——-cosy=Xx+C
> Y

The solution of the differential equation

(¥ +e ™)dy - (e* —e ™™ )dx =0is: (NCERTEXERCISE)
a.y=logle*-e™|+C b.y=logle*+e™|+C
cy=2logle*-e™|[+C dy=2logle*+e™|+C

Q16.

Q16.

Q17.

Q18.

Q1a.

0 20.

Q21

Q 22.

The solution of the differential equation
d_y= 1+ 2 =
dx  1+y?
a(y-x)(v2+x?+xy+3)=C
b.(x+y)(x2+y?+xy+2)=C
& (x+y)(x2—y2+2xy)=f
d. None of the above

Solution of the differential equation

-l
IR _wedy
% K dx +dy’
1+ —+—+
21 4!

a.2ye® =C.e* +1
cye® =C.e®4+2

b.2ye® =C.e%* -1
d. None of these
Given the differential equation
2

Y I y (1)=x

dx 2y +cosy
Which of the following options is correct?
a. Solutlon Is y? —siny = -2x3+C
b. Solution is y? +siny =2x?+C
. C=n?+242
d.C=n+2

dy dy

For the differential equation x = +2y = Xy —:

dx
a.order Is 1and degree Is 2
b. solution Is ln (yx?) =C +vy
c. order Is 2 and degree Is 2
d.solution Is n (xy?) =C +y

The particular solution of
ln(d—y)m 3x+4y,y (0)=0, is:
dx

b. 4e3* —3e=% =3
d.4e®* 130 =7

a.edr 1 3e~ = 4
c.3e¥ 14 =7

Ifd—y= ythen x+y +2=
dx« x+y
a.Ce’ b. Ce¥/?
X
c.Ce” d.Ce ?

The solution of the differential equation

d o
Y e pxle is:
dx

3 2
a.e”=%+e”+c b.ey=%+e"+c

3

c.e¥ =-x?+ e*+C d. None of these

The solution of the differential equation
dy  x
dx  14x?

a.y:-;—h:ng]z+x2|+c b.y:%tog(1+x)+c

c.y=log(V1+x2)+C

is:

d. None of these

b e e e e e e e e e e e e e e e —— e — — — —

Get More Learning Materials Here : &

@ www.studentbro.in



Q23.

Q 24.

Q 25.

Q 26.

Q 27.

Q28.

Q 29.

0 30.

QN

Q a2

H’ﬂ
dx
of x wheny =3is:

a.e® b.e®+1 C.

=e > and y =0, when x =5, then the value

e+9

d log, 6

The solution of the differential equation
tzm_v,rd—"'r =sin (x +y)+sin (x =y)is:
dx
a.1+2sinxsiny =Csiny
b.1+2sinxcosy = Csiny

c.1+2cosx-cosy =Ccosy
d. None of the above

The solution of the differential equation
dy [ 2 dY]

-X—=a|y +—|is:
° dx 3 dx
a.y=C(1-ay)(x+a)
cy=C(y+a)(x+a)

b.y=C(1+ay)(ax =)
dy=C(x-a)(y-a)
The solution of the differential equation

d_y = M satisfying y (1) =1, is:

dx 2xy
b.aclircle
d.(x=2)2+(y-3)* =5xy

a.a hyperbola
cy?=x(1+x)-10

If xdy-ydrx+xcoslnxdx=0, y(1)=1, then
yle)=

a.e(1-cos)) b.e(1-sin7)
c.e(1+cosl) d.e(1+sin1)
Ifxcos%(xdy-l-ydx):ysin!;(xdy—ydx).then:
a.cos%:fxy b.sec%=£‘xy

c. xcos(xy)=Cy d. xsec(xy) =Cy

The solution of the differential equation
X

y "
dy = -1 |dxis:
x?+y? Y [Xz-hyl J

b.cos"%:(-—x-l»C)

a.y =xcot(C -x)

2
c.y=xtan(C-x) d.};—z=xtan((_‘—x)

The general solution of the differential equation
y (x%y +e*)dx -e*dy =0is:

a.xly -3e* =Cy b. x3y + 3e* =3Cy
c.yix-3e¥ = Cx d.y?x+3e’ =Cx
Ifydx=xdy +Inxdx =0,y (1) =-1, then:
a.y+1+lnx =0
¢.2(y+)+lhx=0

b.y+1+2lnx =0
dy+l-ylnx=0

If (x? -1)z—y+2xy=x,y(0)=0.theny(2)=
X
a.l b.l
3
t:_z .2

3

Q3a.

034.

Q 35.

0 36.

Q 37.

Q 3e.

The solution of the differential
x dy +ydx = xy dx, when y (1) =1is:
x x

equation

X ex
x
cCy= = d. Nane of these
e

The integrating factor for solving the differential

equation x — —y =2x? is:
dx (CBSE2023)

b.e™* Cx g [
X

a.e”

The integrating factor of the differential equation

dy

x—+2y =xlis: (CBSE2020)
dx

de=*

The solution of the differential equation

y dx =(x+2y?)dy =0is:
(NCERT EXERCISE; CBSE 2017)

b. x =2y?+Cy
d.x=y?+2Cy

a. x b. x? ce*

a.y =2x%+Cx
Cy=x?+2Cx
The solution of the differential equation

(1+ x2)dy +2xy -dx = cot xdx is: (NCERT EXERCISE)
a.y (1+ x?) =log (cos x) + C

b.y (1+ x2)=log(sinx) + C

c.y(1-x?) =log (cosx) + C

d. None of the above

The solution of the differential equation
d—y+ (sec x)y =tan x,(Os X SE) is:
dx (NCERT EXERCISE)
(secx +tanx)+C

(secx —tanx)+C
(secx+tanx)-x+C
(secx—tanx)=-x+C

a.y(secx +tan x)
b.y (secx - tan x)
c. y(secx+tanx)
d.y(secx -tanx)

Q Assertion & Reason Type Questions

Directians (Q. Nos. 39-45): In the following questions, each
question contains Assertion (A) and Reasan (R). Each question
has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

Q39.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) s the correct explanation of
Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertlon (A)

c. Assertion (A) Is true but Reason (R) Is false

d. Assertion (A) Is false but Reasan (R) Is true

Assertion (A): The differential equation of all
circles in a plane must be of order 3.

Reason (R): If three points are non-collinear, then
only one circle always passing through these
points.
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Q 40. Assertion (A): Order of the differential equation
whose solution isy =c, e**? +c;e** 4 ,is 4.
Reason (R): Order of the differential equation is
equal to the number of independent arbitrary
constants mentioned in the general solution of
the differential equation.

Q 41. Assertion (A): The solution curves of the

xdx+ydy Lo i -y2

differential equation =
xdy -y dx

x? +y2
are circles of radius %

Reason (R): The substitution x =rcos0,y =rsin0
makes the differential equation separable.
Q 42. Assertion (A): The equation of curve passing

through (3, 9) which satisfies differential equation

1
%=X+Fi56xy =3x° +29x —6.

Q43.

Q 44.

Q 45.

Answers

2.0 3.
12. (a) 13. ()
22. (c) 23. (0)
32. () 33. (b)
42. ()  43. (b)

4. (b) 5. (b)
14. (b) 15. (a)
24. (c) 25. (a)
34. (d) 35. (b)
44. (a) 45. (d)

11,
21.
a1.
41,

1]

o W

,_..._,_,.,(_._’..,_.._,__\
e e e e

_’ Case St“dv Based questions
Case Study 1

COVID-19 vaccine are delivered to 90 K senior
citizens in a state. The rate at which COVID-19
vaccine are given is directly proportional to the
number of senior citizens who have not been
administered the vaccines. By the end of 3rd week,

%th number of senior citizens have been given the

COVID-19 vaccines. How many will have been

given the vaccines by the end of 4th week can be

estimated using the solution to the differential

oo

equation d_y =/ (90 - y), where x denotes the number
x

of weeks and y the number of senior citizens who

have been given the vaccines.

Based on the above information, solve the following

questions:

Q1 The order and degree of the given differential
equation are:
a.land1
c.landO

b. 2 and not defined
d.0and]1

6. (c)
16. (b)
26. (a)
36. (b)

Q2.

Qa.

Q4.

0B.

Reason (R): The solution of differential equation
7
(d_y) —(d—y)(e" +e ¥)+1=0
dx dx
isy=e"+c,ory =—e™ " +c,.
Assertion (A): ‘x’ is not an integrating factor for
the differential equation x v +2y =e”.
dy J d ;3

Reason (R): x| x —+2y |=—(x“y).

®:x(x L rzy )= L (xy)
Assertion (A): x sin x :;—i +(x+ xcosx+sinx)y
=sinx, y(-T-[)= 1-3 = Llimy (x)=~15.

2 T x—0 3

Reason (R): The differential equation is linear
with integrating factor x (1-cos x).
Assertion (A): If e x3y3, x>0,y >0and
y (0)=1,then y (1) =~/2.
Reason (R): The differential equation is linear in
the dependent variable —.

y
7. (d) 8. (b) 9. (¢) 10. (a)
17. (b) 18. (b) 19. (d) 20. (b)
27. (b) 28. (b) 29. (c) 30. (b)
37. (b) 38. (c) 39. b)  40. (d)

Which method of solving a differential equation
can be used to solve j—y =k (90-y)?
X

a. Varlable separable method
b. Salving homogeneous differentlal equation
c. Solving linear differential equation
d. All of the above
The general solution of the differential equation
dy o
— =k (90-y)is given by:
g r (P=y)isg y
a.log|50-yl=kx +C
b.-log|90-y|=kx +C
c. log|90-yl=loglkx|+C
d.50-y=kx+C
The value of C in the particular solution given that
y(0)=10and k =0.025is:
]
a. log 90 b. logﬁ

c. log BO d. 80

Which of the following solutions may be used to
find the number of senior citizens who have been
given COVID-19 vaccines?

a.y =90-e b.y =90-e"*
c.y=90(1-e") d.y =90(e=" -7)

b e e e e e e e e e e e e e e e —— e — — — —
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@ Solutions J

1. Glven differential equation Is:
dy
—=k(90-
! (90-y)

Order of equation = Order of the highest order
derivative in the given differential equation =1
and degree of equation = Degree of highest order
derivative in the given differential equation =1
So, optian (a) is correct.

2. Given differential equation Is:

Y _k©a-y)
dx
&y i,
=5 S0y =k-dx (1)

Here. we can solve the above equation by variable
separable methaod.

So, option (a) Is correct.
dy
3. Fromeq. (1), —=—=kdx
¢ 90-vy

On Integrating. we get
[ = =k [1dx

= -logl90-yl=kx +C (2
which is the required general solution.
So, option (b) Is correct.
4. Now, puty(0)=10and k =0.025 in eq. (2), we get
-log|90-10|=kx0+C
=5 € =-logB0=log(80)"

1
C=log—
& & 80

So, option (b) Is correct.

5. Let y=90(1-e"™) be the solution of the given
differentlal equation.

dy_i i wlox
LHS-:E_dX{BCIU g~=x))

=90(0 + ke™)=90ke™
Now, RHS = k(90 -vy)
=k{90-90(1-e"")}
=k(90-90+90e%)
=90ke™*= LHS
Thus, y =90(1-e™)Is the required solution.
So, optian () Is carrect.

Case Study 2

In a college hostel accommodating 500 students, one
of the hostellers came in carrying Corona Virus and
the hostel was isolated. The rate at which the virus
spreads is assumed to be proportional to the product
of the number of infected students and remaining
students. There are 100 infected students after 5 days.

Based on the given information, solve the following
questions:

Q1. If n (t)denotes the number of students infected by

Corona Virus at any time t, then maximum value
of m (t)is:
a. h0o b. 100 c. 260 d. 500

Q2 % is proportional to:

a.n(1000-n) b.n(500-n)
c.n(250-n) d.n(500+n)

Q 3. The value of n (5) is:

a.l b. 50 c. 100 d. 500

Q 4. The most general solution of differential equation

formed in given situation is:

1 500-n
a.mlog =At+C
b.log L Y
100-n
1 n
c.ﬁlug S0 =At+C
d.log 1001 | figeit
n
Q 6. The value of n at any time is given by:
500 500
a.nlt)2r———m—r— hn(f)z2e—m———
(® 14 499 g=R00% (® 1-499 e~800X
50 50
cnlt)lse———————— d.nll)se————s
()= g5 5o ()= 755 o-mo0m
Solutions °

. SInce, maximum number of students In hostel Is 500.

. Maximum value of n(t) is 500.
So, optlon (d) Is correct.

. Let n be the number of infected students.

So, (500-n) be the remaining students.

Clearly, according to given Infarmation,

o o in (500-n),
dt

where A Is canstant of proportionality.
So, option (b) is carrect.

. Since, 100 students are Infected after 5 days.

n(5)=100
So. option (c) Is correct.

b e e e e e e e e e e e e e e e —— e — — — —
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4. We have, %: xn (500-n)

dn
= Im:}.jdt
1 1 1
500 [EDG-nJ’E)d”:RJ'dr
= 1 lc'glEm]_n|+lc|glnl =At+C
500 -1
= 1[03‘ 0 =At+C
500 500-n

So, aption (c) is correct.
5. Whent=0andn =1,

] 1
ﬁmg[qgg):C
1 n 1
= 500[“’8 500-n '103(499”:“

4390 |_cooat
500-n

4990 _ sooc

500-n
500e°002 500
= n(t)= 5000 = OO
499 4 ™™™ 14 499e”

So. aption (a) is correct.

Case Study 3

In a murder investigation, a dead body was found by
a detective at exactly 9 pm. Being alert, the detective
measured the body temperature and found it to be
70°F. Two hours later, the detective measured the
body temperature again and found it to be 60°F,
where the room temperature 1s 50°F. Also, it is given
the body temperature at the time of death was normal,
i.e., 98.6°F.

Let T be the temperature of the body at any time f and
initial time is taken to be 9 pm.

= lug|

Based on the above information, solve the following
questions:

Q1. By Newton's law of cooling, Zt_T is proportional to:

a.T-60 b.T-50 c.T-70 d.T-986

Q 2. Whent =0, then body temperature is equal to:
a. b0F b. 60°F c. 70°F d. 9B.6°F

Q 3. Whent =2, then body temperature is equal to:

a. bOF b. 60°F c 70°F d. 98.6°F
Q 4. The value of T at any time t is:
t t=1
a-50+20[l) b.50+ 20(1]
v) 2
12
c.50+20 (f] d. Nane of these

Q6. If it is given that log, (2.43)=0.88789 and

log, (0.5) =-0.69315, then the time at which the
murder occur is:

a.7:30 pm b.6:30pm
c.6:00 pm d.5:00 pm
Solutions °

. Glven,T Is the temperature of the body at any time t.

Then. by Newton's law of cooling, we get

%:k(T—SU). where k Is the constant of

proportionality.
So. aptlon (b) Is correct.

. From given information. we have at 9 pm,

temperature is 70°F.

o At t=0
T=70°F

So, option (c) Is correct.

. From given Information, we have

At 11 pm, temperature Is 60°F.

b e e e e e e e e e e e e e e e —— e — — — —
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. At t=2
T=60°F
So. option (b) Is correct.
. We have, £=R(T-5EI) = d—T=kdt
dt T-50
On Integrating both sides, we get
log IT-50| =kt +log C
= T-50=Ce®
Clearly, for t=0 T=70°
= =207
Thus,  T-50=20e"
For t=2T=60°
= 10 =20e%*
1
2k =log| =
- B (2]
1 1
t
1)2
Hence, T=ED+ZU(E]
Sa, optlon (c) Is correct.
t/2
. We have, T=50+20 (%]
L
Now, 98.6 = 50+ 20 (%]2 (T =986°F)
t
= 485 (1]5
20 2
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486 t 1

L ey Sl | ol

= °g( 0] 2°g(2J
4B6

lo el

. W T
2 1

Bl

°g(2]
= t=2 20

Case

]
o8 (ﬂ
s log(2.43) _2[ D.EEI?EIQ]
"~ log(0s) | 1 -069315
= -256

So. it appears that the person was murdered 2.5 h
before 9 pm e, about 6 : 30 pm.

So. option (b) Is correct.

Study 4

A differential equation is said to be in the variable

sep

arable form if it is expressible in the form

f(x)dvx=g(y)dy. The solution of this equation is
given by J-f(,t)cir :J.g(y)dywtC, where C is the

constant of integration.
Based on the above information, solve the following

questions:

Q1 If the solution of the differential equation
d_y = X s represents a circle, then the value of
de« 2y+f
a' is:

a.2 b.-2 €.3 d-4
{m 2
Q 2. The differential equation i = 2
dx y

Q3.

Q4.

Q6.

determines a family of circle with:

a. variable radii and fixed centre (0, 1)

b. varlable radii and fixed centre (0, -1)

c. fixed radius 1 and varlable centre on X-axis
d. fixed radius 1and variable centre on Y-axis

If j—y- =y+1,y (0)=1,theny (In2) is equal to:
x

a.l b.2

c.3 d. 4

}he solution of the differential
YooV e xte! is:
dx ;

y

a.e* =?+ey+f_'

equation

2
b.ey=?+e"+c

E |

c.e¥ =X?+e"+c d. Nane of these

If z—y =y sin2x, y (0) = 1, then its solution is:
X

a.yme‘""a" b.y =sin? x

C.y =cos? X d.y:e‘“z"

Solutions
1. We have, gz=ax+3
dx 2y+f

=5 (0x+23)dx=(2y+f)dy

= a%+3x=y2+fy+f_'
= —-;—x2+y2—3x+fy+f_f=|]

This will represent a circle. if :2—0—=1 =>a=-2

(- in circle, coefficient of x? = coefficlent of v

So. option (b) Is correct.
2. We have, —“(y—d_L2 =dx
=y

On integratian, we get —,/l—y2 =x+C

= 1-y?=(x+C)?
= (x+C)+y* =1,
which represents a circle with radius 1 and centre on
the X-axis.
So. option (c) is correct.
3 y=y+l = ﬂ—=ci:v(
y+1
=% Ny +1l=x+C
Now, y(0)=1 = C=In2

Ln‘yz—”|=x = y+1=2e*

So. y(n2)=-1+2e"2=-1+4=3
So, option (c) is correct.
4, From the given differential equation, we have
dy 5 &% 4363
dx eY
=% e¥dy = (e* + x?%) dx

On integrating, we get e’ = e* +X?+C

So, optlon (c) Is correct.
ay
5. We have, e =ysin2x
dy cos2x
=% —~=|sIin2x dx = loglyl=-
EN

Since x =0,y =1 therefare € =1/2
Now, toglyl:-z]-(l—-t:ost)

2
= loglyl=sin’x = y=e™ *

So. optlon (a) Is correct.

Case Study 5

A thermometer reading 0°F is taken
later, the
thermometer reads 70°F. After another

outside. Ten minutes
5 mun, the thermometer reads 50°F. At
any time f, the thermometer reading be
T°F and the outside temperature be S°F.

[onintegrating)

(onIntegrating)

+C

1L R m

10
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Based on the given information, solve the following
questions:

Q1. If A is positive constant of proportionality, then
find ar :

dt

Q 2. Find the general solution of differential equation
formed in given situation.

Q 3. Find the value of constant of integration C in the
solution of differential equation formed in given
situation.

or
15 minutes later, the thermometer reads 50°F,
find the outside temperature.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Solutions ®

1. Glven, at any time t, the thermometer reading be T°F
and the outside temperature be S°F.
Then, by Newton's law of cooling, we have

%%a;(r-s) = %%:-—JL(T—S)
2. We have, %-TE-=—}.(T—5)
=% %:-—ldt
= T%gcﬂu_;.jdr

= log|T=5l==At+C
3. Since,at t=0 T =100°F
log|100-5|=0+C
= C =log|100-5|
Or
Since, att =15 T =50°F
log|50-5|=-Ax15+logl|100-5]

100 - 5]
15A =l
~ 6[50-5
15 %
= EII"SA=-——.IDE|_5 = S5=5”0 2-e
50-5 -I__e'lﬁl

Case Study 6

It is known that, if the interest is compounded
continuously, the principal changes at the rate equal
to the product of the rate of bank interest per annum
and the principal. Let P denotes the principal at any
time / and rate of interest be % per annum.

i
.

.I -
ey
i* 1
£

Based on the given information, solve the following
questions:
Q 1. If P, is the initial principal, then find the solution
of differential equation formed in given situation.
Q 2. If the interest is compounded continuously at 5%
per annum, in how many years will ¥ 100 double
itself?
Or
At what interest rate will ¥ 100 double itselfin
10 yr? (log,. 2=0.6931)
0 3. How much will ¥ 1000 be worth at 5% interest
after 10 yr? (%% =1.648)

Solutions ®

1. Here, P denotes the principal at any time t and the
rate of interest be r% per annum compounded
continuously. then accarding to the law given in the
problem, we get

dP_ Pr
dt — 100
= B el dt = [Ldpml[at
P 100 P 100
rt
lopP=——+C i
= R (1)
i C=l08pﬂ
So ngP—r—t+lugP
' 100 4
P rt

2. We have,r=5%, R, =¥ 100 and P =% 200 = 2R,
Substituting these values In eq. (2), we get

log2=—t

=5 t=20log,2=20x06931yr
=13862 yr

Or
We have,
Ry =%100,P =3 200=2F, and t =10yr

Substituting these values In eq. (2). we get
10r

LDgZ:m
= r=10log 2 =10 x0.6931= 6931
3. Wehave,, =%1000,r=5%andt =10
Substituting these values In eq. (2), we get
P Ex10 1

l E— = =_=D.5
Dg(mnn) 00 -2

=% = P=1000x1648=7% 1648

1000

Case Study 7

An equation involving derivatives of the dependent
variable with respect to the independent variables is
called a differential equation. A differential equation

of the form ‘i—y=F(x, y) 1s said to be homogencous,

ax
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if F(x, y)is a homogenecous function of degree zero,

whereas a function F(x, y) is a homogeneous
function of degree »n, if F(Ax,Ay)=L"F(x, y). To

solve a homogeneous differential equation of the type

d_y =F(x, y) =g(l} we make the substitution
dx X

y =vx and then separate the variables.

Based on the above information, solve the following

qgueslions: (CBSE 2023)
Q1 Show that (xZ-y2)dx+2xydy=0 is a

differential equation of the type . g(i}
dx X

Q 2. Solve the above equation to find its general

solution.
Solutions °
1. We have,
(x*-y*)dx + 2xy dy =0
dy U y2 i )(2 p
= a‘;-— ny -F(X. y) (53\{)

22 -22x2 22y — x2
Now, F(Ax, Ay) = zixky = gny)

_0 Wz;j) 0 %(]1]-1

X

Here, degree of function Is O, sa glven differential
equation Is a homogeneous equation.
Hence, the given differentlal equation of the type g(%)
Z_ 2
5 o Y =K

dx  2xy
d dv
Puty:vx::ag =v+xa
xav _ o
E T 2xwx
xdv vZ-=1
= —= -V
dx 2v
= _{d_v L %=
dx 2v
L g
ve+] X
Integrating both sldes. we get
2v dx
JEE-l%

= -loglvZ+1l=log|x|+logC

1
=5 lo =log|x|C
gvﬁﬁ{ B
1
= —:—mXC
ve+l
= —21—-)((_' [putv:%}
y
+1
X2
= X =xC = x=(x?+y?)C
VT :

Case Study 8

A first order and first degree differential equation in
which the degree of dependent variable and its
derivative 1s one and they do not get multiplied
together, is called a linear differential equation.

Consider the given equation %+Py=Q. This
Y

equation is known as linear differential equation.

Here integrating factor ie., IF =eJPLk and the
complete solution is given by

y(lF):jQ x(IF) dx +C,

where P and Q are constants or some function of x.
Now consider the given equation
dy =cosx (2 — y cosecx) dx
Based on the above information, solve the following
questions:
Q 1. Find the value of integrating factor (IF).
Q 2. Find the general solution of the given equation.

Q3. If y(%):Z, then find the particular solution of

given equation.
Or

If x =—:-. then find the value of y.

Solutions °

1. Glven differential equation can be written In Unear
differential equation form

ay _ cos x (2 -y cosecx)
dx

= dl:Zcosx-—cosx-cosecx-y
dx
dy 1
- f— =2
= dx+c;sx slnxy cos x
& o cotx.y=2
= dx+c0 X\ cos x

On comparing with j—y+ Py =0, we get
x

P =cot xand Q =2cos x

[Pdx efcutx dx - ologainx

Now, I[F=e e = Sln X

2. Complete solution Is
y-|F=J'Q.|Fdx+r:
= y.sinx= j2cosx-sin x dx +C

= y-sinx:=[s|n2x dx+C = y-slnx=—21c052x+c

which Is the required general solution.
3. Now, put x = % and y =2 In general solutlon, we get

2-sin£=—lc052-£+f:2x1=—1c05n+C
2 2 2 2

3

s Fa () Cnd ~ami
2 272

. Required particular solution Is
1 3

y:sinx =-—cos2x +=

2 2

= 2ysinx = -cos2x+3
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Or

Now. put x = g in the particular solution. we get

9 T
2ysin==— 2-—+3
ysinz=-cos2.=+

= 2y x l:-cus£+3

2 3

1 5
= — - 3:—
= =g

_’ Very Short Answer type Questions

Q3.

Q4.

Q6.

Q6.

Q7.

Qe.

Q9.

Q10.

r
I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
I
|
I
|
I
I
|
|
|
|
|
|
|
|
|
|
|
|

Q1

Q2

Find the order and the degree of the differential

4
e uatinnxzﬂ- 1+(d—1")2
q —3 =] 1.

Write the order and the degree of the following
differential equation

dly\  (dy\’
)l +x(—) =0.
dx? dx

Write the sum of the order and degree of the
following differential equation:

i(ﬂ)= 5

dx \ dx
Write the degree of the following differential
equations:

2 2 2
d_y+x(d_y) =2x? log d_y
dx? dx dx ?

(NCERT EXEMPLAR; CBSE2019)

(CBSE2019)

(CBSE2019)

(CBSESQP 2022 Term-2)

(i)

(u) + y?+e@™ 20 (NCERTEXERCISE)

Write the sum of the order and degree of the

. . . dy)“ d’y
diff: tial t 14| —| =7 ’
Irrerentia equa on +(dx dx2

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

d
ay =~4 xy . y(0)=17? (CBSE2020)
Show that the function y = ax + 2a? is a solution of

2
the differential equation 2[2) + x[d—y)—-y =0.
dx dx

(CBSE2020)
Write the solution of the differential equation
dy 5y
dx
Find the general solution of the differential

y Xty

equation — 7 =€ (C05E2020,19)
)

Find the solution of the differential equation
dy 3 =12y
=x".e
dx

Q.

Q12

Q13.

014.

Q16.

dy 1+x?

Solve the differential equation — = 8
dx y+siny

Solve the differential equation:
(1=-x)dy=-(3+y)dx =0

For what value of n is the following a

homogeneous differential equation

Q=x3;y"?

(CBSE2020)
dx  xly+xy?

Write the integrating factor of the differential
equation J?%ﬂ/ =e~x

Write the integrating factor of the following
differential equation:

dy
1+y2)+ @xy -coty) = = 0.
(1+y°)+@xy y)dx

‘/ Short Answer Type-| Questions

Q1

02

Q3.

Q4.

Q6.

06.

Q7.

Q8.

Q9.

Q10.
Q1.

Q12.

Q13.

Verify that ax? +l:vy2 =1 is a solution of
differential equation x (y y, +y31)=yy,.
(NCERT EXEMPLAR; CBSE 2017)

2
Solve the differential equation g— +( Lty ]: 0.
X

Salve the differential equation :—y =xy+x+y+1.
Ix
Salve log gy =ax + by.
dx

(NCERT EXERCISE; CBSE 2022 Term-2)
Solve the differential equation

dy
log| = |=x~-y.
o2 )=x-y
Find the general solution of the differential

dy _3e kT
d« e +e

(CBSE2022Term-2)

equation— (CBSE2022 Term-2)

-

Solve the differential equation:
sec x-cosecy dx+secydy =0

Solve the differential equation:
(cos? x =sin? x)dy +2siny cosy dx =0

2

Solve the differential equation d_y + 1xy =0.
dx y

Solve [(1-+e*) y]dy =[(y + 1) e*]dx.

Solve the differential equation:
(xy %+ x)dx + (yx? +y)dy =0

Solve the differential equation:

sec’ x tany dx +sec’ y tanxdy =0

(NCERT EXERCISE)
2

Solve the differential equation Zx—{ = §in x.
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Q 14. Solve the following differential equation

Q 16.

Q16.

Q17.

Q1B

d)

ay =x" cosec y,giventhaty (0)=0 (CBSE2020)

Find the particular solution of the differential

2

equation W T —; given that y (0) =.3.
dx 1+x

(NCERT EXERCISE)

Find the general solution of the differential

. dy 2
equation —+—y = X.
4 dx xy

(NCERT EXERCISE)
Find the general solution of the differential
S

. dy
equation —+2y =e " .
q e y
Find the particular solution of the differential

equation x:—i-y =x’.e*,giveny(1)=0.

(CBSE2022 Term-2)

”/ Short Answer Type-Il Questions

Q1

02

Qa.

Q4.

Q5.

Q6.

Q7.

Q8.

Qo.

Q10.

Solve the differential equation

dy _

Fre cos(x+y)+sin(x+y). (NCERTEXEMPLAR)

Solve the differential equation

(x+1)%=2€" -1,y (0)=0. (CBSE2019)

Find the general solution of the differential
equation e” tany dx + (1-e*)sec’ y dy =0.
(CBSE 2023)

Find the equation of that curve which passes
through the point (-2, 3) and whose slope of

tangent at any point (x,y) isz—); (NCERYTEXERCISE)
y

Solve the differential equation:

2 2
Xdy=ydx=~/x"+y“dx (cgsesqop2022-23)

Find the general solution of the differential
equation x d'—‘V =y-x sin(i).
dx X

(CBSE 5QP 2022 Term-2)

Find the general solution of the differential
equation x ;i =y (logy —log x + 1).
X
(CBSE2022 Term-2)

Show that the family of curves for which
3 o

d_y =u, is given by x% =y 2 =Cx.
dx 2xy (NCERY EXERCISE; CBSE 2017)

Solve the differential equation:
By +y?)dx+ (x* + xy)dy =0
Find the general solution of the differential

equation x cos(i] d_y =y cos(£]+ X.
x ) dx X

(NCERY EXERCISE; CDSE 2017)

QM

Q12.

Q13.

Q14.

Q 16.

Q 16.

Q17.

Q18.

019.

Q 20.

Q21

Q 22,

Solve the differential equation:
ye Ydx = (xe™¥ +y?)dy, (y = O}
(CBSE 5Qp 2023-24)
Or

Find the general solution of the differential
equation ye™’” dx = (xe™” +y?)dy,y = 0.

(NCERT EXERCISE; CBSE 2020)
Find the particular solution of the differential
equation 2y e’ dx + (y =2xe*")dy =0, given

that x =0,wheny =1. (NCERTEXERCISE; CBSE2017)

Solve the differential equation:

xsin[i)ﬂur-y sin(i)ﬂ}, given that x =1,
dx X

X
when y =-1-21 (CBSE2020)
Solve the differential equation:
2 dy 2
x“=1)—+2xy = NCERT EXEMPLAR
( Vg = ( )
Solve the differential equation:
dy __2x y=x’+2. (CBSE2019)
dx 14 x*

Find the particular solution of the differential

equationﬂ- L yy(1)=0. (CBSE2023)
dx X

Solve the differential equation:

(1‘..=.m_1 y=-x)dy = (1+y1)dx.
(NCERT EXERCISE; CBSE 2017)
Solve the differential equation:
ydx + (x =y 2 )dy =0. (CBSE SQP 2022-23)
Find the general solution of the differential

equation% -y =sinx, (CBSE2017)

Solve the differential equation:

(1+x?%) j—y +2xy —4x? =0, subject to the initial
X

condition y (0)=0. (NCERT EXENPLAR, CBSE 2019)

Find the particular solution of the differential

equation j_y +2y tan x = sin x, given that y =0
x

T
when x = 5 (NCERTEXERCISE; CBSE 2018)

Find the particular solution of the differential
equation j—y+ycotx =2x+x2cotx, x » 0,
L1

ox

(NCERTEXERCISE; COSE2017)
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Q 23. Find the particular solution of the differential
dy y

equation x —+ x cos’ (—) =y; given that when
dx X
T
x=1y= Z (CBSE2022 Term-2)
Q 24. Solve the differential equation:
(cos? x)d—y+y =tan x;(O <X <£).
dx 2

(CBSE SQP 2023-24)

-§) Long Answer Type Questions

Q1. Solve the following differential equation

Ji+ x?+ytexty? + xy%:ﬁ. (CBSE2015)

2
Q 2. Solve the differential equation % = xsinx +e*.

Q 3. Find the equation of that curve which passes
through the point (0, 0) and having differential

equation y' =e” sin x. (NCERT EXERCISE)
Q 4. Solve the differential equation:
xzy c.\fmr-—(.v(s +y3)dy =0
Q 6. Solve the differential equation:
(x T y 2) dx+2xy dy =0 (NCERT EXERCISE)

Q6. Prove that x> =y? =C (x? +y?)? is the general
solution of the differential equation
(3 =3xy?)dx =(y> =3x?y)dy, where C is a
parameter. (NCERT EXERCISE; CBSE 2017)

Q7. Solve the differential equation:
(xdy -ydx)y sin(y)a (v dx + x dy) x cos(y)

X X
(NCERT EXERCISE)

Very Short Answer Type Questions

2 4
1. Given differential equation Is de_zy?={1+(_] } .

dx
G- TIPS
* Degree of the differential equation should be free from
radical sign and fractions.
* Order and degree (if defined) of a differential equation
are always positive integers.

(I) Order of differential equation = Order of the
highest order derivative In the glven
differentlal equation = 2

() Degree of differential equation = Power of
highest order derivative in the glven
differentlal equation = 1.

Q B. Solve the differential equation:
x2dy +(xy+y?)dx =0,y (1)=1 (NCERTEXERCISE)
Q9. Find the particular solution of the differential
equation (x -y)% =(x+2y), given that y =0,

when x =1. (NCERT EXERCISE; CBSE2017)
Q10. Solve the differential equation:

xdy -y dx =+/x2 +y? dx, given that y =0, when

x=1.  (NCERTEXERCISE; NCERT EXEMPLAR; CBSE 2019)
Q11. Solve ye’dx =(y>+2xe”)dy,y (0)=1.

dy 3.6
Q12. Solve x —+y =x-y°.
y y

dy

Q13. Solve L +ytanx =y ? sec x.
ax y y

Q14. Find the particular solution of the differential

equation (1+y?)+ (x -e tan™! y ) % =0, given that

y =0 when x =1.
(NCERT EXERCISE; NCERT EXEMPLAR; CBSE 2017)

Q16. Find the particular solution of the differential
. dy
equation —+y cotx =
q = y

— given that y =0,
1+sinx

when x = E (CBSESQP 2022 Term-2)

Q 16. Solve the differential equation:

d—y—3ycotx=usin2x, when at xmf. y =2, find
dx 2

the particular solution. (NCERT EXERCISE; CBSE2017)

Q 17. Solve the differential equation:

xj—i—i-y:xcosxﬂinx, given that y =1 when

T
X== (CBSE2017)
2
ERROR
Some students write the degree as 4 or 8 considering it
as the highest power.

G- TiPS

2. Glven differential equation s
2 4
d%y dy
3
X {F] +x[dx) =0
~.Qrder of differentlal equation = Order of the highest
order derivative In the glven differential equation = 2

¢ Degree of the differential equation should be free from
radical sign and fractions.

* Order and degree (if defined) of a differential equation
are always positive integers.
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and degree of differential equation = Power of
highest order derivative in the given differential
equation =2.

ERRQOR

Some students take degree as the highest power of the
derivative.

3. Given differential equation Is

_d..[EZ]_gg
dx \dx)™
d%y
-
= dx

Here, order of differential equation = 2
and degree of differential equation =1
Required sum=2+1=3

4. (i)

TR!CK J

If the differential equation is not a polynomial equation
in its derivatives,then its degree is not defined.

The degree of differential equation Is not defined.
(i) The degree of differential equation Is not defined.

common] ERR(DR «-
Mostly students write the degree as 1. ]

5. Order of differential equation =2
and degree of differentlal equation =3
Required sum = order + degree=2+3=5
6. We know that, the number of arbitrary constants In
the particular solution of a differentlal equation s O.
.. Required solution Is O.

7. Givenfunction, v =ax +2a* (1)
On differentlating w.r.t."x’, g%= a k)
2
. Ez] (QZJ_
LHS_Z[dx + X o y

=2(a)? + xa -(ax + 2a?)
=20% +0x —0x -2a0% =0=RHS

Hence, v = ax +2a? Is a solution of the differentlal

dy)*, (v
equatlon2 (E) + X (a] -y=0. Hence proved.
8. Glven differentlal equatlon Is
vl
dx 2"
= IZV dy = J dx (onintegrating)
2
= ——aoXx+(,
log 2
= 2Y = xlog2 + Cylog 2
= 2= xlog2+C  where(C=C,log2)

which Is the required solution.

common] ERR(DR -

Some students evaluate:
[a¥dx#a*loga+C

9. Glven differential equation Is

W i ot
dx

= Jevdy=exdx

= —eV=e"+C

(onintegrating]

which is the required general solution.
10. Given differential equation Is

%: XB-E-Zy
TR!CK
ECD(
[e* dx=—+C J
a
= Iez" dy =J x? dx (onintegrating]
- L o
2 &
= 2e¥ = x“ +4C,
= 2e¥ =x"+C where (C = 4C))
which Is the required solution.
2
11. Given, _d_y_= L't
dx y+siny

By varlable separable method,
(v +siny) dy = (1+ x?) dx

= j(y+§lny)dy=_[(]+§2) dx

= y—-cusy=x+x—+c
2 3

(onintegrating]

which Is the required solutlon.
12. Glven,(1-x)dy-(3+y)dx=0

= (1-x)dy=(3+y)dx
By varlable separable method,
dy dx
—2 = — on Integratin
'[3+y 1-x [ grating)
= logl3+yl=-logll-x|+logC

= log I3+y)(1-x)l=logC
=5 (3+y)(1-x)=C
which Is the required solution.

13. Homogeneous differential equation must have same
degree In both numerator and denominator.

-+ Degree of denominator = 3
Degree of numerator = 3

l'_E‘.. N=3
Alternate Method:
dy x3 - y"
Glven, - ?V+_W? =F(x,y) (say)
() = (ryy

Now, F(Ax,Ay)= (0 )2y + (Ax)((hy)?
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a3y
- l;xg + 7&‘;{3,!E
1? {XE__AP-Hyn}

el X2y + xy?

=0 {—ﬁx 2w ]

X%y + xy?

If the above differential is homogeneous. then
;Ln—EI - ] = lﬂ

= n-3=0

=> n=3

E-zﬂ

, ; ay 1
14. Given differential equation Is ==+ = .
q dx Ux y Jx

On comparing with %+ Py =0 we getP =317

dx
IF=e!P"x=eI:";=ez"’;

15. Given differential equation Is(coty -2 xy) g%: (1+y?)

= dx _coty-2xy
dy  (1+y?)
_gtoty 2xy
T+y 1+yE
d_er 2y ’xﬂcoty
dy T+y?  14y?
On comparing with, jy—x +Px =0, we get
Pis £
1+y

TR!CK
jf;(t‘))dxufogu(x)wc

IPdV .[_ztfdy

Fse g Y

2
= eo8lley?l g, 2

Short Answer Type-I Questions

1. Glven, ax? + by?=1
On differentiating w.r.t. 'x’, we get
2ax+2byy, =0

= ax +byy, =0

Agaln differentiating w.r.t 'x', we get
a+blyy,+yin=0

= =-b(yyz+yf)

Now, put the value of a in eq. (1), we get
~b(yy,+yf) x+byy,=0

= =x(yya+yf)+yy =0

x(yy2+yf)=yy

)

(- b=0]
Hence proved.

ERRQR »

Many students do not have an idea of formation of

differential equation and make errors while solving it.

2
2. aivon, LoV _g
dx X

2
- d_y.= T+y
dx X
By the variable separable method.
dy _ dx
1+y§_ X
TR!CK
J- de = =-1—ran'i£+C
a” +x a a
1 dx
— = on Integratin
- IS enigang
= tan”'y +logIx|=C
which Is the required solution.
. Glven, %:xy_; X+y+1
= %:y(xﬂh](x+1)=(y+1)(x+])
= _dL:(xH)dx
(y+1)

= j%:“xﬂ)dx

= logly+1|=%+x+[

. Glven differentlal equation Is

log o =ax +by
dx

s ﬂ=e(mf+bv)=eaxxebv
dx
dy
— =™ dx
= =
= e~ dy = e™ dx
= Ie‘by dy:Je'" dx
aby ax
- R .
-b a
e™ 1
+_F=C
- a be”

X
= %:e"“" e” e'V=e—y
= _[e"‘dy = fe"dx (onintegrating)
= e¥me*+(C

. Glven differentlal equatlon Is

dy 3e® +3e%" 3(e® +e*.e¥)
e =
dx e*+e™*

1
e =
- M.ex maeax

(e +1)

= jdy:Bjea" dx (onintegrating)
ax

= y= &1
= y=e¥ +C, which Is the required solution.
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7. Given,secxcosecydx +secydy=0

= secxcosecydx =-secydy

= secx dx = ——=Y dy=__1fcosyd
cosecy 1/siny
= fsec X dx= _I tany dy [onintegrating]
= loglsecx+tanx|=loglcosy|+ logC
log sec x + tan x =logC
cosy
= secx+tanx=C-cosy

which Is the required solution.

. Given, (cos? x —sin? x) dy + 2siny cosy dx =0

= cos2x dy +sin2y dx =0

= cos2x dy =-sin2y dx
dx

sin2y "~ " cos2x

==

= Icosec2y dy =- ISECZX dx (onintegrating)

TR!CKS

° J'secax dx =}-Ioglsecc1x +tanax |+ C
a

1
o Icosecaxdx ==[og | cosec ax =cotax | +C
a

- log | Coseczzy —cot2y|

_zlog [sec22x+ tan2x | +-;—l0gC

= log|cosec2y -cot2y |+ log |sec2x + tan2x|

=|.C|8C
= (cosec2y —cot 2y) (sec2x + tan2x) = C

1-cos2y (Hsanx]
s =C
sin2y cos2x

which Is the required solution.

. Glven dlfferentlaL equation Is

ﬂ T+ y?
dx Y
Let 1+y2=t:>2ydy=dt

1% Jo

=0= j1+yy2 dy=-[dx

—lo tl=—x+C
= 3 gltl +C,
= letlgl1+yr2|=—x+c1
= log 11+ y?l==2x+C
= 2x +logl+y?l=C (whereC =2C,)
10. Given dlfferentlaL equation Is
dx:Ld
1+e" y+1 4
= I j L& dy (onIntegrating)

T+e*
= I1+e" dx=J'[1—vT:‘dy

TR!CK

j“")dx-mgu(xn +C ]

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

= logll+e’l=y-logly+11+C

1.

Given.  (xy?+ x)dx + (yx? + y)dy =0

= x(y2+0)dx+y(x?+1)dy=0
d V sdy=0

= I]+x X+J- y=

TR!CK
J'f(x)dx—Ioglf(x)HC

[onintegrating)

12.

TR!CK

1 2 .

= —log M+ x“l+ =log M1+ y“l==log C
3 B 5 gll+y 5 B

= 2ll{::g|(1+)(2)(14-1/2)|=-;-Lclgt‘

= (1+ x?) (1+y?)=C
Glven. sec? x tany dx +sec?y tanx dy =0
= sec’ x-tany dx = -sec’y tan x dy

2 2
- sec’x . __sec 2 i
tan x tany
2 2
sec” x sec’y
= _[ — +I tany dy=0 [onintegrating)

= logltanx|+logltany|=logC

[ L8 o mtog 11101

13.

14.

S

fi

= Log Itanx-tany|=logC = tanx-tany=C
which Is the required solution.

Glven, g_zyz =sln x
X

Integrating both sides w.rt. 'x', we get
c]‘—y=-|‘s|r|x dx=-cosx+C
dx
Agaln Integrating w.r.t.'x', we get
y:—jcosx dx+CI1dx

= y=-sinx+Cx+d
which Is the required solution.

d
Given, 2 = x3 :
ven dx X Eusecy

By varlable separable method,

_dL - xadx
cosecy
=5 Isiny dy = _[ x3 dx (onIntegrating)
A
= -cosy ==+ C (1)
Puty (0) =0, then
8]
-cosQ =Z+C
= -1=0+C=>C=~-1
4
—cosy =T-1 (fromeq. (1))
54
= cosy =1—T

which is the required solutlon.

ERR(DR

tudents forget to find the particular solution after
nding the general solution.
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; ay T+vy
15. Gl‘u’En.a=m
f;?uctt;;:i more problems based on finding particular COMMON
= Many students forget to express the answer in terms of
dy dx canstant C’
=|— on [ntegratin
jh— g -[1+ X% ( 8 el
= tan'y = tan-' x + C 0 18. Given differentlal eq;atian is
TR!CK xExi_yﬂz-ef
1 dy 1
I IS, J 1(£)+C = a-y-——'v=x'9x
az 4 xz a a X X

i . dy
Now putting x =0 and y = /3, we get On comparing with ot Py =0, we get

tan-' 3 =tan"'0+C

T T F'=—landQ=x-e‘
= §=U+C = C=§ X 1
Ide j'“""‘nk -logx i)
Put the value of C In eq. (1), we get F=e!" " =ze * =e =—

tan"ly = tan™' x + =
So, required solution Is

= y:tan[tan“x+§) y-(lF):JOo(IF)dx+C
1 g ]
tan(tan"x)+tan§ = y--;:Jx-e -;dx+t
= y:
1—tan(tan“'x)tan§ =5 %=J’e‘dx +C=e*+C
yg-lx_}-.\fa; =5 y_xy.J§=X+J§ == yﬂXEx-i-CX (])
- X
When x =1theny =0.
=% y=x=3(1+xy) e
: O=1l.e'+C = C(=-¢
which Is the required solution.

Put the value 'C'in eq. (1), we get
16. Gi 2 S
" vVen, d—x+;y—x y=XEX—E'X

On comparing with g%+ Py =0, we get Short Answer Type-ll Questions

=% and Q=x 1. Glven differentlal equatlan Is
[—TR 1CK g%mcos(x+y)+sin(x+y) (1)
mlogn=lognm eloddma )
d Let x+y=t = ng_dt §Z=ﬂ_1

= —
[pax EI%“” dx dx dx dx

Now, IF=e dt d
o o 2Bx o glopx? o 2 a;-] =cost+sint [put the value ofagin eq. (1)}
. Complete solution Is dt
y(lF):fQ(lF)dx+C = E:H—cusnslnt
= 2Tl w2 o [
= S _Ix A B Ix Bk4E =5 & o2l zaintcatd
2. XY I dx 2 2 2
= yxt=—+(>0 = y=—+—
4 4  x? dt
dy k] :J 5 F t t =Id)(
X
17. Glven, ey +2yme 2 (cos 5 +5In2 cot 2)
On comparing with g%+Py = (. we get TR ! CK
Pw2 and Que® c059=2c051g-l,smﬂmhmg-cosg J
Now, IFme[demeIm = e
.. Complete solution Isy-(IF)nl[Q-(IF) dx +C 1 sec? id:
y-ez"=l|‘ea"-92"dx+(_' =z =x+C
= ye® = [e™ dx+C s

r
I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
I N |
| |
I |
| |
I |
I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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Let tan£=u = lseczic.ft=cl'1..r
2 2 2

4. We know that. slope of the tangent of any curve Is

equal to d_y
du dx
j—=x+f = logl(l+u)l=x+C dy 2x
1+ u —=1-
t & y
= log|1+tan=|=x+C "
z G- TiP:
22 log|1+ tan{x_ﬂl} =x+C Practice more problems based on finding particular
2 solution.
2. Given differential equation Is 2
dy » = vy dy=2xdx
(x +1)a=2e = = J'y2 dy =2 J x dx [onintegrating]
dv 2 3 2
= (X+1)a%=§_ = %=2X%+C
dy 2-eY y3 5
N—_L= = —=X+C (1
= e )dx eY 3 0
oY dx Put x =-2andy =3in eq. (1), we get
- darmy 3) 2
2-ev X +1 “__“=(_2) E
ev dx
E _'[ey-z _'[X+1 {onInEeErEtng) = %]-:4+C=>C=9—4 = (=5
TR!CK Put the value of C in eq. (1), we get
3
Iﬂx)dx:Ioglf(x)HC L=X2+5:>y=(3)(2+]5)lﬂ
fx) 3

= -logle¥-2l=loglx+11+C
On putting x =0 and y =0, we get
~logle” -2|=log |0+ 11+C
~log11-21=log (1) + C
-log|-11=0+C
-log(N=0+C
-0=0+C=C=0
Put the value of C In eq. (1), we get

==
=5
=
=5

-logle¥ -2|=log|x+11+0

1
lo =log |l x+1|

= B o o B
=5 ={(x+1

= (x+1)
= 95’:#-#2

X+1
1
= =log|2+—
y & x+'||

which Is the required solution.

3. Glven differentlal equation Is

e* tany dx + (1-e*)sec?y dy =0

= e*tanydx=(e*-1)sec’y dy
x 2
= = dx=2=Ld

eX-1  tany
% 2
e sec’y
dx = d
- je‘—] -I‘tany ¥

= logle*=1l=logltany|+C

[._.J‘%(;X)ldxﬂoglf(x)Hc:‘ = log

which Is the required equation of curve.

(1) ERRODR

Students forget to find the particular solution after
finding the general solution.

5. Glven differentlal equation Is

xdy -y dx=qx?+y?dx
= xdy:(y+1/x2+y2)dx
7.2
- dy_y+y+y? N0,

dx X
which Is a homogeneous differentlal equation.

dy dv
Now puty =vx and -+ = v + x —In eq. (1), we get
puty - e q.(1). we g

dv  vx +x%+vix?

VAt X o=

dx X
dv  vx + X1+ v2
= X—— =V
dx X
= xd—v=v+w]1+v2-v=w/l+v2
dx
TR!CK

dx
I——::‘oglx +la? + x2 |+C
Va? + x? ]

dv d_x

- J]Hﬁ2 X
S
1+ v? X

(1) = loglv+41+v?|=loglx|+logk

! 2
-z-+ 1+};1-

(onIntegrating) (onintegrating)

(wk>0)

g

=log| x|+ logk

b e e e e e e e e e e e e e e e —— e — — — —
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= logly+yx2+y?l-loglx|=loglx|+logk

= logly +yx?+y?|=2log| x|+ log k

= logly +yx? +y? | =log k2

= y+-JF+_y:*=kx2
y+m=fx2.wheref=k

which Is the required general solution.

. Given differential equation is

dy z]
xdx_y xsln(x

dy _(¥ y]
= = _[XJ —sin(x (1)
which Is a humogenenus differential equation.
dv

Puty = vx .Elnd--}f---\,wxar in eg. (1), we get

v+xdv—v—51nv
dx

% dv _ -sinv
dx X
av  -dx
=5 o s
sinv X
ax
= Jcosecv dv:—f— [onIntegrating)
= log tan% =-log| x| +logC

where log C Is an arbitrary constant.

= log|xtan— =logC ['.'V=Z:‘
X
b
= xtanZX

which Is the required general solution.

. Given differentlal equation Is

Y. yllogv-I 1
Xl y(logy -log x +1)

dy_y (y)

—ZL=Zdlog| & [+1 ol
= dx x{ g X W
which Is a homogeneous differentlal equation.

Puty = vx andgz=v+xd—vin eq. (1), we get

dx dx
v+)-fd—v—E lo [VX]H
x| B x
= v+xj—:=v(logv+1)
= v+xd—v=vlogu+v:;xd—v=vlngv
dx dx
dv dx
=|— onIntegratin
- Jvtogv Ix [ . g
o J(UV) J‘d_x
log v X
& Jtd!logv! Idx
log v X

= logllogvi=logl|x|+logC
Bhuace ~ -
Log(x logCx = log = Cx
Cx

Y= xe
whlch Is the required solution.

= log

B. Given differential equationis —= 5
%

dy x*+

¥ : v ()
Xy
which is a homogeneous differential equation.

dy dv .
Puty = d—== — - (1). t
uty =vxand— - =v+x—ineq (1). we ge

dv  x%+vix?

VX —=— =
dx  2x(vx)
= xﬂ— 2(1+v2)_v_1+v2_v
dx 2xv T 2v
= dv 1+'ur 2\;2_]—1;2
dx 2v T 2v
2v dx
—rdv=—
- 1- X
-2v dx
= =|— onintegratin
+ =13 b e

TR!ICK ]

f%)(f)ldnzagu(x)uc

In homogeneous differential equation, the degree of all
terms will be the same.

= -logl1-v?I=log|x|-logC
2

= -log 1—5% =log|x|-logC [y =vx]
X
2 .2
= -log X—}y— =log|x|-logC
X
= ~logIx%-y?|+log x* =log | x| -log C

= -loglx?-y?|+2loglx|=loglx|-logC

=5 log | x| -log|x?-y?|=-logC

= log 1X—Z =log l‘
X< =y C

= S |
x2-y?2 (

(x*-y?)=Cx Hence proved.

. Glven, (3xy +y?) dx + (x* + xy) dy =0

dy 3xy+y
—~ = | 54— aald
L dx [x +ny U

which Is a homogeneous differentlal equation.

TiP:

Puty=vx = 3—y=v+xg in eq. (1), we get

X%+ x%v dx
dv 3v 4+ v? 2Ve+ 4y
== X—o= - = -
dx 14 v T+v
- T+ v _di
2(v2+2v) X
2v+2 g de
2(v+2v) X
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2v+2
_'[v +21.er

=

= __[:Z(-dx (onintegrating)

TR!CK
J-f;((:))dx=Iog|f(x)|+C

—loglv +2v|=-2log x +log J/C = log l/'_z“

= 1/v2+2v=£g

= x%?+2x3%y=Corx¥ (y+2x)=C
10. Given differential equation Is

y)ady _ v
XCUS(;) a——yCDS[X)JrX

Yy cos Y)ix

X

= =
dx X COS [2-]
X

which Is a homogeneous differential equation.

([puty = vx and squaring)

G-TiP:

A differential equation —

& _fxy)
dx g (xy)
homogeneous, if f(x,y) and g (x,y)
homaogeneous functions of same degree.

is said to be

Now puttingy = vxandd—y =V+X d—vln eq. (1). we get
dx dx

dv _x{vcosv+1} vcosv+]

= V4 X— =
dx XCOSsV cosv
- dv_vc05v+1 _vecosv+1-veosy
dx cosv cosv
dv 1
= X—=
dx cosv
dx
=5 jcusv dv =_[— (onintegrating)
X
= sinv=log|x[+C
=5 s.ln%:lnglxlﬂ.'

which Is the required general solution.
11. Glven differentlal equation Is
ye™ dx =(xe*”¥ +y?)dy.y = 0
dx (xe*VV +y?)

N AT
which Is a homogeneous differentlal equation.

dv

dx
Now putting x = vy and 2= = v + y < in eq. (1), we get
dy dy

dv vyew"*‘ + yz

v+yw=w},—

dv _y(ve'+y)

v

=5 +ydy e

dv ve'+
= v yd—y=Tz-
= £=ve"+y_ =ue"+y—ve”

dy e’ e’
= yAﬂ=l = e"dv:y—dy

dy e %
=% Ie"dv =f dy (onintegrating)
= e'=y+C
= e =y+C - x=wy)

which Is the required solution.

12. Glven differential equation Is

2y e™dx +(y-2x e*/¥) dy =0
= (2x ety —y)dy = 2y e*!¥ dx
= d_x_2xe"”’—y 1)
&2
which Is a homogeneous differential equation.

Putx=vyand9(-=V+y-d—vineq_(1).weget
dy dy

dv 2(wy) e"’"""’-y y(2ve'-1)

Ve Yo =
¥ dy 2y eV 2y e’
= dv _2ve’ ——1_V_2ve"-—1—2ve"
de~— 2e¥ B 2e’
% dv___1
dy  2e¥
= 29"dv=-d—y
y

(onintegrating)

= 2e’==loglyl+C
= 2e* =—loglyl+C .(2)
Now putting y =1and x =01n eq. (2), we get

2e% =-log () + C
= 2x1==-0+4C = C=2
From eq. (2), we get

2e*Y =-logly|+2

= 2 +loglyl=2

ERROR -

Students forget to find the particular solution after
finding the general solution.

13. Glven differential equatlon Is

xsln(%}%}%+x—ysln(%}=lﬂ

TiP
A differential equation Y S5 ( Y)
dx g (xy)

homogeneous, if f(x, y) and g (x, y) are homogeneous

/s sald to be

functions of same degree.
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] ysin(%]—x 0

X -sin L
X

which is a homogeneous differential equation.

U
gle

Now, put y = vx and g)% =V+X j_i in eq. (1), we get

VX
vx-sin(—)—x
v+xd—v= X
dx x-sin s
{x ]

dv  x{vsinv-1} vsinv-1
= Vi X—= =

dx x-slnv  sinv
= d_v vsinv—]_

dx sinv
= xgi _vsinv-1-vsinv _ -1

dx ~ sinv “sinv

dx
I =—|— Int £

= _[snv dv _[ = [onintegrating)
=5 —-cosv=-loglx|+C
= —cus(ZJ=—Laglxl+ C (- y=vx]..(2)

X

Putting x =1 and y.—_%.we get

-Cos (n]ﬁ) =-log()+C

T
—cos===-0+C
- 2

= -0=-0+C = C=0
Put the value of C In eq. (2), we get

v
= L=l +0
cos(x) ogl x|

Lla
CDS(X]—lUng|

which is the required solution.

14. Glven, (x? -1)91 .
dx %=1

- dy, 2x 2

T R LI
which Is of the form %-ﬁ- Py =0,
where P_-;%—)i—] and Q=G-2?“_1F

TR!CK
If()x=fag|f(x)|+C ]
2x
Faol® ae 7ot o golxdall L2y

Therefore, the complete solution Is
v (IF) = J‘Q-(IF) dx +C

= yx(x2—1)=j((x2—1)x(—xlz_—])z]dx+c
x =1

2 1
= y(xz_.]):.[;zjd)(az-ilog m LS i
= 1 i x=1 . C
y %o=] Blx+1 x% -1

which Is the required solution.

15,

Given differential equation is
2

On comparing with —2+ Py =Q. we get

P_% and Q=x?+2
TR!CK
If”nwgmxn J
gl wib %ﬁ=e‘mﬁ|‘”21
mg# :
=e =—

1+ x

So, solution of linear differential equation Is
V'QF) =j Q-(IF) dx +C

1
= 2 :
= y‘1+x2—I(x +2) +])dx+C
2 J-(x +1)+1 oC
(x*+1)

a1, 4fx
_[2 2-Emrn (EJ+C

16.

at +x
= ——Z# ]+_Z dx +C
1+ x I{ }
= =|dx+ dx+C
1+><2 J j1+x2
y -1
=5 ——=x+tan” x+C
T+ x
= y =(14x%) (x + tan™ x)+ € (1+ x?)

leenddifferentlal equation Is
X +
Z2F y()=0

dx
“ay ¥

or =L

which Is a Unear differential equation of the form
Y ,ipy=
= riy=4
HereP:-landQ=1
X

g I‘“'I'd-‘

IFmeIpd m@ X mg-talrl

= -

. Complete solution s
yxIF = [Q-(F)dx + C
yxl=le1dx+C

X "X

=5 %:loglxnc
= y = x(logl x|+ C)
y())=0

Put x =1andy =0, we get
0=1(log1+C) = C=0
*. Required particular solutlon Isy = xlog | x|.

TR!CK ]
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17. Given, (tan™ y - x) dy = (1+ y2) dx
dx _tan'y-x _tan”y X

= = =
dy 1-z-y2 ]+y2 1+y2

-1
dx+ L . By

e = il
dy 1+y2x 1+y2 M

On comparing with jy—x+ Px =0, we get

-1

1 tan™ y
P=—s and Q=——~
1+y T+y

1
IF=eIP‘W=eI"‘V2 dy:e“‘”"‘?

So, complete solution Is
x-(IF) = JO-(IF) dy+C

tan™ y

=5 : -_[ “'“_l"’dy+ C

1+y

Lett=tan™ dt = d

e dn 'y = m}' y
x.euny =Jr-erdt+C

= x-e“’"'l*'=tj'e‘dx—_[{%(t)fe'dx}dt+[

= x-e“’“-"-"=t-e'—I(1-e')dt+C=t-e’—e’+C

lnn']y +C

-Lun‘ly

- x.eWny - tan"'y—e“““_lV -e
X = tan"y -1+Ce
which Is the required solution.

ERRQR -

Some students could not recognize the form of
differential equation correctly.

1B. Glven differentlal equatlon Is

y dx +(x -y?)dy =0
d_X_(v2~><)_y_5

dy vy y
dx
= LFRE =y
dy y
dx
which Is of the form —+ Px = Q.

dy
Here, P =land O=y
y

1
—dy
Emel™ 5 ej"’ =BV oy

So, complete solution Is
x-(IF) = [0Q-(F)dy+C

= XY= _[y ydy+C=[y%*dy+C
= y——y—+C

which Is the required general solutlon.

19. Given differentlal equation Is 3—y—y = sin x.
X

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

P=-1 and Q=sinx
[Pax _[-1dx
= e

=3

Fme w @

So, complete solution is
y-(lF):J'Q-(IF) dx +C
= y-e™™ =J5Inx-e" dx +C (1)
TR!CK
Integration by parts,

-[!i“if dx -ujvdx—f{—uj.vdx}

where u and v are the functions of x.

20.

Let !=Ie“‘-51nxdx

~ d -x
= f=5lnxJ'e dx—'[{asinxje dx}dx
= !=slnx(—e"‘)—J-cosx(—e‘“)dx
= !=—e"‘-5inx+je““-cosx dx
= [=-e"".sinx
+ {cos xI e™*dx - j [ad; cos xj e“dx] dx}
=5 | =—e=*.sinx+ (cos x-(-e~¥)
——J(-slnx)(-e"‘)dx}
= [ =—e™.sin x—e“"-cosx—fe“"-slnxdx
= | ==e™sinx-e™*.cosx -/
= 2l =-e~"(cos x +sinx)

I = j'e'““ sinx dx = -i (cos x +sinx)
From eq. (1). we get

y-e™ ==

-X

(cosx +sinx)+C
=5 ——(c05x+51nx)+Ce

Glven differentlal equation Is
(1+ xz)gxz+2xy-4x2 =0

2
L_iz 2x 4x
= + W=
ar et TTaxe

On comparing with d_y+ Py =Q, we get

2x 4x?
P=_f and s—
+ X Q 1+ x

TR!CK

[f}(‘ ;dx =log | f(x)|+C

Zx

Faclf® L oior
So, general solutlon Is

y-(F)=[Q-(F)dx + C

2
meinglhx | 2

w4+ X

2

= y-(1+x2)=fizjx(1+x2)dx+c
Afxz dx +C

=4, ?+C k)

= v (1+

= v (1+ x

Now, putting x =0and y =0 In eq. (1). we get
u-(1+o)=4-§+c:cno

b e e e e e e e e e e e e e e e —— e — — — —

Get More Learning Materials Here : &

@ www.studentbro.in



r - -

Put the value of C in eq. (1). we get
3
v-(1+ x2)=4-x?+0

y(1+x?)=4xary= %2—)

which Is the required solution.
21. Given differential equation Is

-j-xy-+2ytanx=5inx

On comparing with oy +Py 0. we get

P=2tanx and Q=sinx

|F=ijdx =EI!Umxdx - E,Zl.ngjnm: x|
= eloasec’ x _ g2 x
Now, complete solutlon Is
y-(lF):IQ-(IF)dx+C
= y-sec2x=_[s}nx—sec2xdx+[
= y-seczx;-J-SInx- ! dx +C
COS X COS X
=5 y-sec x = [secx-tanx dx +C
TR!CK
[secx - tanx dx= secx + C
= y.sec? x =secx +C (1)
Puﬁkngy=03ndx=§weget
D-Secz(f-]:SecEJrC
3 3
= 0=2+C
= C=-2
From eq. (1), we get
ysec’? x=seCx -2 = y_s_z_ecx—d?
sec” x

y=cosx-2 cos? x
whlch Is the required particular solution.
22, Glven differentlal equation Is

f'-’—y+prt:c|tx=2x+x‘?cotx
dx

On comparing with g—iJr Py =0, we get

P=cotx and QO=2x+x%cotx

IFmedex uejcmxdx

= ElDE] ginxl sin x

So, complete salution s

y (IF) = [ Q-(IF) dx + C
= y.slnx = I(2x+x2c0tx )sinx dx +C
=I (2xsinx + x?cos x) dx + C

- 2x5lnxdx+fxl cni:])sxdx+C

TR!CK

Integration by parts,

juv dx =ufv dx-f{diu Ivdx} dx,
X

where u and v are the functions of x.

23.

24,

IZX sin x dx+(x2)fc05x dx
—I{i x? J'cosx dx}dx sk

J'2x5|nxdx+x sinx—_[szInx dx +C
ysinx = x?sinx +C (1)

Now put x =-2—and y =0in eq. (1), we get

2
i b1d
D=[§') -Siﬂ*2—+|'_-

2 2
- -
—_— C:—x1=—r

Z Z
Put the value of Cin eqiﬂ). we get

x
yslnx:xzsinx—'—l}-— or y=x°-

4sln x
which is the required particular solution.
Glven differential equation is

dy 2[?)
—~Z 4+ xcos?| &=
Mook 3 %
dy _Y _cos? y)
=5 o =5 oS (X (1)
which Is a homogeneous differential equation.

Puty:vxandﬂl-=v+xﬂf-ineq.ﬂ).we get
dx dx

dv  vx 2(vx
VA X = = — 0S| —
dx x

X
= vax Y oy _costvs x Yo _coszy
dx Ix
dv dx
= i
cos?v  x
= ISECZ vdv=-jd—x
X
= tanv =-loglx|+C (on Integrating)
= tan (%] =-loglx|+C (2)

When x =1 theny = —

tan (%] =-log()+C

= 1=-0+C = (C=1
Put the value of 'C' in eq. (2), we get

y
tan| =| = -1 1
an[x] oglx|+

which Is the required particular solutlon.
Glven differentlal equation can be rewrltten as

dy il tan x
3 dx  cost x cc)s2 X
y

or d—+(sec x)y = tan xsec? x
X

which Is of the form g—i +Py =0Q.

Here P = sec? x and 0 = tanx sec? x

IF nEdex » e[ncc2 xdx o planx
.. Complete solutlon Is
y+(IF) = [ Q-(IF) dx xC
= yxe'" = [e"""* tan xsec? x dx
Puttanx =t = sec’ xdx=dt
syt o f’ltdr

b e e e e e e e e e e e e e e e —— e — — — —
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TR!CK

Integration by parts,
uvdx = ujvdx —I {—(u)jvdx}dx,

where u and v are the functions of x.

ye'™ = rJ’ et dr-j[%(r)j et dt] dt

==

= ye'nx =re'—J'1><etdr

= ye" ™ =te' —e' +C

=5 ye'anx — tan x N —elnx 4 C
= y = tan x =1+ Ce™"""*

Long Answer Type Queslions

1. Given differential equation is

\/]+x2+y2+ x2y2+xy-d—y-=l]

= \/{T+x2)+y2('l+x )= xy—Z
= 1+ x%) (1+y? )..—xyd—v
dx

= V1+ 1f1+y 81-

fo o8
= y _dy = - 14+ X A
:;1+y X
On Integrating both sides, we get
[ 2
ery -—;3—- X dx

On putting1+y? =t and 1+ x? = u?

= 2y dy=dt and2x dx =2udu
= ydy:% and xdx=udu
1 -2 u
Ejr dr=_.[u2_.1'UdU (onintegrating)

1 3 2
= Ejfvzdf=—.|‘aur__|du

i (U =1+1)
= gl Ea e
2
2
va_ _(u?-1 1
= qu_1d” J-uz—'ldu

(put 1+y? =t

+1

= ../1+y2=—u—2llng S_]

[_ dx _ 1.4 x—a}
b e el e
3
\h+y2=—dl+x2—ll0g L2 |
2 T2 4 1

which Is the required solution.

d%y
2. Given,—5=xsinx + e*
dx

On integrating both sides with respect ta x.
%:stinxcbujex

TR!CK

Integration by parts,
fﬁva;fc:ujv dx-[{%(u)j'v dx} dx,

where u and v are the functions of x.

= g—%: XJSIHX dx —I{d—i-(x)_[sinx dx}dx+e"

=-XCO0SX +Jc05xdx+e" +C
=-XCcosx+sinx+e*+C ()
Again integrating both sides of eq. (1) w.r.t.'x’,
y:—jxcnsxdx+j5inxdx+_[e”+[jldx+d

=-x-[cosx dx+[{%(x)‘[cosx dx}dx

—-cosx+e*+Cx+d
=—x51nx+fslnxdx—cosx+ex +Cx+d
=-XSInx-cosx-cosx+e* +Cx+d
=-xsinx-2cosx+e* +Cx+d

which Is the required solutlon.

3. Glven that, y'=e*sinx

dy

hut AL

=3 = Sinx
= dy =e” sinx dx

Idy = J e*sinx dx (onintegrating)
= y:je"slnxdx+c (1)
Let I = je|‘ sllln x dx  [uselntegration by parts)

TR!CK

Integration by parts,

Iurfcr;f(mujvdx—j{ fvdx}

where u and v are some functions of x.

= | = e"fsinx dx —J{%e”]slnx dx}dx

=e* (-cos x) —Je" (- cos x) dx

=-e*cosx+ [e"]cosx dx—f{%e"jcosxdx}dx}

=-e" cnsx+[e"5inx—_"e"slnx dx]
=-e* cusx+e*sinx—Ie"sInxdx

=3 | =e* (sinx —cos x) -1
= 2l = e* (sinx -cas x)

X
= Im%(slnx—cosxﬁc

From eq. (1), we get

y:%(slnx—cosxﬂc «(2)

b e e e e e e e e e e e e e e e —— e — — — —
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Put x =0and y =0, we get dv vZ-1

0
0=5_(sin0 -cos0) + C o Ev
2 dv v -1 ve-1-2v
1 1 - 2w T 2
=% 0= E(D—1)+C:>C—E v %
dv  -1-v
Put the value of C in eq. (2). we get e X e Ty
1 1
y= Ee" (sin x —cos x) + 5 Separating the variables, we get
x 2v dx 2v dx
2y —-1=e” (sinx —cos x) —_—dv=— —dv=-—
d =1-v X = T+v Y X
which Is the required equation of curve.
4. Glven differential equation Is Rrinkegrating, we get
x%ydx-(x?+y?)dy =0 I 2v2dv=_ ax
. 1+v X
2 B Ay (1)
e - _TRICK
which Is a homogeneous differential equation. If( )dx =log | f(x) |+ C
- dx dv f(x)
o put x =vy and — = v +y —In eq. (1), we get
oy 9 = log 11+ v2l==loglx|+loglCl
dv yie(w)? vV & " .
VY — =L S = 5 = log 11+ vZl+loglxI=log|Cl
dy  (vy)*-y vy 2
. = log [ (1+v2).-x|=loglC]|
dv_l+v 3
= v+yE— : = x(1+v2)=C
3 3_,3 ” b o
= d_vg]w; . \; +1 = x[1+x2]_t (- y=vx]
dy v v
3.3
- ) ot = [_;f_]c
y X
3
I%:J‘vzdv =5 loglyl=%+[ 6. Glven differential equation Is
2 (x* =3xy?) dx = (y? -3x%) dy
= loglyl= +C X =V D,
Bly 5‘; ( V) @4 TlP
= GEll= x3 - T Learn how to distinguish between variable separable,
& 53' homogeneous and linear differential equations.
COMMON ERR@R - dy x3-3xy?
Some students put wrong substitution i.e., y =vx in = di yI-3xly (1)

: dx
the homageneous equation of the form E =f (¥ which Is a homogeneous differential equatian.

dv

Puty:vxand-z=v+xd in eq. (1), we get

5. Glven differentlal equatlon Is

(x?=y?)dx+2xydy =0 v X ? - 3x (vx)?
T B T e
dy !:2_}‘,2 0) dx (vx) =3x* (vx)
= =
dx ~ 2xy . - I_3vi?  x¥(1-3v?)
which Is a homogeneous differentlal equation. dx  vix?-3ux?  x? (v -3v)
-
@Tlp - XZV 133\; _u=] 3v 3—v3+3v
Students remember that in homogeneous equation ol s QV g i
ofrhetypesd— =f(x,y)or—=f(x, y) puty = vx = el la—v = Y _?dvad—x
dx dy ST 1-v X
or x = vy respectively. o _Vaf E
” J=y® Jey? X
Put =.vxand—z.=.v+x—vlne 1) we get a
d d o (weeg =| L dv-3f Y dv:J‘-d—x (onintegrating)
. xdv_(vx)z— x* ('.f2 1) 1-v2 1-v* x
" dx 2x(vx) 2x%y Let tal-vé = dta-4v3dy

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: On Integrating, we have = x%+y? =Cx :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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TR!CK
I%dx =log | f(x)| +C

i __J vdv _[9x
X
= —%LDgIrI—BImdv=LDgIXI+Cl
:-%mgn_v“l—aj#dvmglx|+c, )
By partial fraction,
v v Av+B Cv+D
1=3) =) 0+v) 1=v2  1a v
= v=(Av+B)(1+v2) + (Cv + D) (1-v2)
= v=Av+B+Av3+Bv?+Cv+D-Cv3-Dv?
— v=(B+D)+(A+C)v+(B-D)v?+(A-C)v?
On comparing the Uke powers of v, we get
B+D=0 = B=-D (2
A+C=1 e
B-D=0 = B=D (4)
and A-C=0 > A=C ..(8)
From egs. (2) and (4), we get

From egs. (3) and (5), we get
) P Sl B
2 2
| 1
G -2-v+D+—j-v+D
vi 1=v? 1402

1-
From eq. (1), we get

1 4 v v
Zlr:ugll v 31{2(1—v2)+2(1+v2)}dv

=log | x|+ C;
=5 ——logl] v I+—I—2-dv 2]%7@
=log | x|+ Cy
TR!CK
I?(t?dx:foglﬂx)l-hc

Get More Learning Materials Here : &

1 &4 3 2 3 2
——log |1=v* |+ =log |1=v* | ==log | 1+ v* |
i 3 B Tm ik

=loglx|+C,
2
= %log ::—:2‘ =%lag|1-v“|+toglx|+[1
=>ilng 1-y*/x* =llngl1—y“/x“[+loglxl+c
4 CNey2IxZ| 4 ‘
(v y=vx]
B X2y x4 -y
ﬂzlﬂg m H—Lﬂg _ﬁ_ +|.0g[X|+C-|

In homogeneous equation, the degree of all terms will be
the same.

3 x2—y 1 4 4
= —log|—=5|=—loglx"-y" |
4 & x“+y 4 & !

—-JTLDg x* +loglx|+C,

3 e
= ALug ;- r 4lug|x vl

—log Ix|+loglx|+C,

= Hlag Xj__y; =[Dglxé_yﬁ |+4C1
X4y
2_2\3
~ tog [ {5 L | log 1 xy?) (2 -y -4y
(*-y?)?
L =4C
= |og (x2+y2)3(x2+y2)(x2— p] 1
e Tog | PR [ e
(xZ+y2)
(Xz_yz)z
= LOg (—T——jﬂj}-.— =log C2 (WhErE.4C]=LDg CZ]
X“ 4y
X =y 2 2\2_ 2002, ,2\4
(x2+y’2)a=c =

y?)=C(x*+y?
[takjng square root on both sides] Hence proved.

. Glven,

(xdy —ydx) y sin (ZJ = (ydx + xdy) x cos (4;—)
= xysln( )dy % sin( ]dxﬂxycos( ]dx

2 ensl L
+X cns(x) dy

TiP

" {xysm(g]‘xzms(%)}dy
{y(.v_) P ({.)}dx

y{(z) ysin (z]}

ke

which Is a homogeneous differentlal equation.

dy dv
Puty = vx and = = v + x — in eq. (1), we get
y = - g-(1). weg

VX VX
vx{xcos| — |+ vxsin| —
o _ o5 vsn(5))
dx x{vxsin(ﬂ)—xcos(ﬁj}
X X

dv v (cosv+vsiny)
= Ve X—e——— = 7
dx vsinv —cosv
dv vc05v+uzsinv "
dx vsinv —-cosv

de veosv+visiny -visinv +vcosy
—
dx vsinv —cosVv

@ www.studentbro.in



dv 2vcosv

= X — z
dx ~ vsinv-cosv = —ngixI=lLug % |7
vsinv —cosv dx 2 Y i
= —e () = — +
2vcosv X X
vsinv-cosv . _rdx 4 y
- I vCosv dV_ZJ. X = —log!xl_i'“'-‘g y+2x #h (2)
(onintegrating] Given, when x =1 theny =1
= j[tanv—l] dv=2jd—x _lo (1)_lm (1_]4_(
v X BW=318| 1732
TR!CK = D=—21~Lug(-;-]+(f
Itan ax dx =£Iog|secax|+C 1 (1)
a = c=—-|.08 -
2 3
= BT~ R GaE Put the value of C in eq. (2),
secv 2 _ng|x|=_l log 1 —log| ——
= log -log x“ =logC 2| 3 Y+ 2X
= log SRV =log C = 2[0glx|=L0g Y #2%
VX Jy
Secv +2x
= ™) =C = log x* =log \yay ]
sec(z‘] 2_Y+2X =g
- 5 X) _c b =) = X“= 3 = 3x%y=y+2x
2
x 9. Given dlfferengatequation Is 5
V) _ V¥ o (x+2 _2+e b
=3 sec(-x—J_ny (x y)dx (x+2y) = dx x-y ()
which Is the required solution. TiP N
8. Given, x’dy + (xy +y?) dx =0 . .
- s Loy e Fn homogeneous equation, the degree of all terms will be
2
= gz=_1£LLl+2 1)
X
Ti P * ~+ (x +2y)and(x -y) each are homogeneous function

of degree one.

T In homogeneous equations, the degree of all terms will be - Eq. (1) Is a homogeneous differentlal equation.

the same.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

“+ (xy +y?)and x? each are homogeneous function of
degree 2.
- Eq. (1) Is a hamogeneous differentlal equation.

Puty = vx and %: v+x-j—:-ln eq. (1). we get

dv  (x-vx+vix?)

= - 2
Vbt == r (v+v©)
= xd_v=—v—v—v2=—2v—v2=—v(2+v)
dx
Separate the varlables,
L. TP
x v(2+v)
- _d_"=l[l_L]dv
x 2lv v+2
(by partial fraction)
de 1.1 1
= =g=]]=———=]|d int t
= J-x 5 (v v+2] v (onIntegrating)
= —lnglxl=%[([agv—togIv+2|]+C
1 % . y
=5 —lnglxlnilog - +C [.VX]

- &y _,.
Puty =vx and o Vik In eq. (1), we get

VEX—=—"—"=""=
dx  x-=-vx 1-v
- ﬂ_l+2v_
dx  1-v
=l+2v-v+v2
1-v
_]+V+V2
1-v
o g, o
T+v+v X
v-=1 dx
= — = | — anIntegratin
Iv +v+1 X [ & g]
T¢e2v+1-3
= =|=s—dva=-loglx|+C
2'['./ +v+1 B
Ll g B Y TR
2% g 29 ywEewel &
TR!CK
X
j‘md)(:ioglﬂx)uc
f(x)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
the same. |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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dv dv D dv
= Xx—=yl4+v:=> =

(3 () > o
2 2 = (on integrating]

I ==l

1 5 3 dx
:Eloglv +v+1i—fj e

=—log|x|+C

TR!CK TR!CK
_[ 2dx 2=i—tan'1(§]+c I%:loglx+doz+x2|+C ]

= loglv+1+vi=loglx|+C

’ 2|
—Z+ 1+% =loglx|+C [v:%]

1 v %]
- tan™ = lo =
= E M EE
2 2 = lngIy+,fx2+y2I—Lungl=longI+C

N W

:%lag|v2+v+1l—

log | 11 -3 tan™ 2v+1 __tug:x:+i = log ly + x2+y2|=2ng|x|+(_‘ (2)
= --Ugv +V+Il- dan (T =—C|gx +
3

" [2y+x

5 =-loglx|+C

Now, puttingy =0 and x =1in eq. (2), we get
log 10+ (1> +01=2log (1)+C
= log1=2log (1)+C

[-.-v:i} = 0=2x0+C = C=0
. Put the value of C in eq. (2), we get

y’

—lmg —-}-

1 2

= —log E7-+Z+1
X X

N

1 2 2y +x
+logx =+3tan [Wg‘]“: log ly + x?+y?l=2loglx|+0
2
Ve M 2
=+1 =
-x—5+x+]x

_,1(2y+x i =N log Iy + y/x*+y?| =log x?
L

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
e = y ey’ =x? |
Slog ly? + xy + % |=243 tan” [23’ * x] #2C .02 which Is the required solution. |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

=>ll0
3 B

x+3

)
)
)
)
)
)
)
)
)
)
|
)
)
)
)
)
)
| . ERRQR « ]
)
)
)
)
)
|
)
)
)
)
)
)
)
)
)
)

log |0+ 0+1|=2+3 tan™ [07’%1) +2C Students could not recognize the form of differential
" S
= log (1)~ 243 tan (75)+2C 1. Glven, ye¥dx = (y? +2xe”)dy
2

_ e . ﬁ_ 3, 2xe y_
= U_zJ'x6+2c = 2C= -= = % Y—yey ot

equation correctly.

Put the value of 2C In eq. (2). we get TiP :

2y + X T
log | x2 + xy +y? |=2+3 tan™ _%_]_ . | |
) v 3 ) \3 Practice more problems based on finding particular
= «Elogix2+xy+y2|=5tan-|[3%{]_m solution.
X
2

dx 2
Gtan"(%{)=-/§logix2+xy+yzl+rc = 'CTV-_; JZ—Y

dx
10. Given differential equation Is On comparing with d—y+ Px = 0, we get

x dy =y dx = +fx? +y? dx 2
Y=y y P:-Eand 0=L

= xdy:(y+-,’x2+y2)dx y '2 e¥
Z, 2 pdy J=z
= ﬂ:&@ (1) IFl=.ca'I e ¥

dx X menzbgymeluay'2=y-2
which is a homogeneous differentlal equation.

Now put y = vx and gz =V + X % in eq. (1), we get - General solutionis

7 7.2 X(|F)=IQ(|F)E1V+C
v+xj_:=vx+x/xx+vx ) : JLz ]d "
= ' = X
A

de vx+xxh+v2 v

dx X = —’;mfe*dy+c = —xTz—e‘V+C (1)
y y

= xj—vnv+dl+v2—v

X Glven, x=0andy =1

b e e e e e e e e e e e e e e e —— e — — — —
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- TiP

Put the value of C In eq. (1).
X _ o 1
F e+ + 5
Hence. required solution s

x =-eYy? +ely?

12. Glven Equfztlmn Is 3
y 6 ldy 1 _ .2

X—=+y= x;y — 4 =
dx '

o Theequananj—-s-Py (o) arj—+Px ox"
4

is known as Bernoulli’s equation.

1
Let =2
v
_Sdy &
Ve dx  dx
- ldy dz
Ve dx  Bdx
92z
5dx+x_X
jx—z-iz=—5x2

o HZ
Comparing with _— Pz=0
5 2
Here P= -;-.and Q=-56x

5
IFmedexmeI-;dx
= p=Blogx _ plogx™® _ -5
Now solutlon Is
%o J.~5x2‘x"5dx+C= -5] xdx +C
= 5
=‘-5 —+C—2——;+C

5 I
a0 -3 4 O

13. Given, d_y+ ytanx = y2 Ssecx
dx

TiP:

The equation 5, +Py =Qy" or o +Px =Qx" is
dx dy

known as Bernoulli's equation.

—dt

From eq. (1), —_— t-tanx =secx
= I _tanx-t =—secx
dx

On comparing with % +P-t=0 we get
X

P=-tanx and Q=-secx

IF =E_[F'd.x =Ef-mnxctx = p-logl sec x|

=e lwecx|_glogleosx] _ cnag

S, required complete solution s
t-(F) = [(IF)-Qdx+C

=5 r-casx=Jcmsxx( SECx)dx+C

dx+C_—Ildx+C
cos x
‘ et
= —cosx=-x+C ct=—
y y
cosx =-xy+Cy

which Is the required solution.

= r-cms;x:_jcusx

. Given differentlal equation Is

(1+y?)+(x - V)dy 0

| d

= (™" V—X)Fii=(1+y2)

. ox_e )
dy T+y*

= d_x_ﬂ_ :
dy N T+y?  1+y?

mn"y
- dx+ X e

d—y 1+y2 =W

On comparing with g—);+ Px =0, we get

pP=—1, and Q _Q_Em—]y
= an =
1+y I E Y

IF Ipd}f EII4y meum_]y

So, general solutlon Is,
x-(F)=[ Q- (IF) dy +C
2 el‘an' B
= xae" ¥ =I xe"™ Vdy + C
TR!CK

1+y
ax 1. gifx
I 3 3 -—Erﬂﬂ (E)+C

Dividing on bath sides by yz.

1 dy 1
——=+—-tanx = secx
y© dx y
Let l =t
y
On differentiating both sldes w.r.t. 'x',
-1 dy dt 1 dy -dt

Vi Tdx T oy ax dx

(1)

a’ +x
Put t=tan™y
d
= d[‘n—y1-
l+y
xg'an™'y mje' e'dt+C= jemdt 4
= L
2
= ey o L2ty | o
1 ! _—
= xwee Y =ty ()
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Puty =0and x =1in eg. (1), we get Put the value of C in eg. (1). we get

_ 1 jwn'o -0
l=—e +Ce . 4 " 4
1 y-sinx =2x + - i—+ =
= T=—el+C.e° T+tan— T+ tan—
2 B
= 1—lx1+Cx1 =5 C—1—l—l
2 i T 4
= Y =C0SeCXx|2{x+ - =+
Put the value of C in eq. (1), we get jetanl 2 fetan™
x=le“‘"-l*’ 4opmtary
2 2 which is the required particular solution.
an~ =tan™
= 2x=e™" Vyem Y 16. Given. Y - aycot x =sih2x
which Is the required particular solution. dx dy
which is a differential equation of the form —= + Py = Q.
common] ERR(DR » 9 & y=a
Students forget to find the particular solution after Here, P =-3cot x and Q=sin2x
finding the general solution. TR'CK
L]
1 ;
15. Given that,gz+cotx-y= = ( J-CUMX dx =3109 Isinax | + C ]
dx 1+sin x
1
On comparing with -3-%+Py =0, we get . IE=plP® _ o7f3ex 4 _ o-3loguinx _ ebsm;‘
2 = =cosecx
P=cotxandQ= 3
© l+sinx sin® x

4 Now, complete general solution is
|F=ejpd':ej'°°”d":el“ﬂ‘“"":slnx P 8

ycosec? x =J5In2x .cosec? x dx + C

AbECmpiee Saltlo I =  ycosec® x=[2sinxcosx x—;—] dx +C

V'('F)=IQ'(|F)UX+C sin’ x
=  ycosec® x =2[cosecxcot x dx + C

sinxdx +C
Tesinx . =-2cosecx +C (1)

l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
: =j{2(sin>(+1) 2 }dHC Put x = .y =2in the eq. (1), we get :
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |
l |

= y-sinx =

(l+sinx) 1+sinx 5

T 19
2xcosec” —=-2cosec—+C
=2-[dx-2-[1+£:.;(nx 25! 2
2xIP==2x1+C
' =
TR e, CK = C =2+2=4
sin x =2mn—)1r/2 Put C = 4 in eq. (1), we get
1+tan“x/2 ycosec’x = -2cosecx + 4
Yot 42 = y =-2sIn® x + 4sln? x
=2X -2[ i a: d = dx +C which Is the required particular solutlon.
2
1+ tan 3*2“‘”3 17. Given differentlal equatian Is
sec? X xgg+y=xcosx+sinx
I 2
=ZK ZI rdx+C = d_y+l _ XCOS X +5in x
1+ tan— e ®

dy
0 mparl Iith—+Py =0, t
[Putt=1+ tan%:dt:%seczgdx] eampaning Wik e+ Y =0 we ge

2dt F"u_]- and Q=
X

XC0s X +sin x
=2x-2[—tr+c

1
. Pdx I—cb: lur|
= y-5|nx=2x+4-l+C=2x+ 2 BE  wf{l) & IFwel™® oo’ ™a gl
t i]+ tanii So, complete general solution Is
2 y-(lF):J'Q-(IF)dx+C
Whenx=£.theny=[l X C05 X +5sln x
4 = yX:ITXXdX-FC
O e el
et = yx:f(xcosx+sinx)dx+c
= yx:]‘(xcosxdx+{5inxdx+f
d
- Ca-|Z, 4 _ = yx-:-x-jcosxdx—j{axj‘cosxdx}dx
1+tan§ +Isinxdx+r_'
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= yx=xsinx—J1-sinxdx—c05x+C

= yx=xsinx—(—cosx)—cosx+C

= xy=xsinx+cosx-cosx+C

= xy=xsinx+C (1)
TR!CK

Integration by parts,
d
u-v dx -ufvdx -J{E(U)J'vdx}dx,

where u and v are the functions of x.

Put y=1and x = % in eq. (1). we get
e
2 2

()+C

n
=
= E=
From eq. (1), we get

O Nla N

xy=xsinx = y=sinx
which Is the required particular solution.

Multiple Choice Questions

Q1. The general solution of %: 4-y?, where
~-2<y<2,is:
a.y =sin(x+C) b.y=2sin(x+C)

d.y =cos(x +C)

Q 2. The integrating factor ofj—-}}—:-+ y= —1-ﬂ is:
X

c.y=2cos(x+C)

X

e

Sl b. cig™ d e~
X X

Assertion and Reasons Type Questions

Directions (Q. Nos. 3-4): In the following questions, each
question contains Assertion (A) and Reason (R). Each guestion
has 4 choices (a), (b), (c) and (d) out of which only one is
carrect. The choices are:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of
Assertion (A)
b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A)
c. Assertion (A) Is true but Reason (R) Is false
d. Assertion (A) Is false but Reason (R) Is true

2 2
Q4. Assertion (A): F(x,y)mXX 1Y *¥
X

is
homogeneous function of degree zero.

Reason (R): A differential equation of the form

j—‘v =F(x,y)is said to be homageneous, if F(x, y)
X

is a homogeneous function of degree zero,
whereas a function F(x,y) is a homogeneous
function of degree n, if F(Ax, Ay) =" F(x, y).

Q4. Assertion (A): ;—iw =10 is a differential
d

equation of the type d—y+Py =Q but it can be
X

solved using variable separable method also.

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

& Chapter Test

Reason (R): Integrating factor of the differential

! dx o
equation of the form Ey—+P1x =Q, is given by

.-zj’u1 &,

Case Study Based Questions

0 6. Case Study 1

If an equation is of the form i—y + Py =0, where
%

P,Q are functions of x, then such equation is
known as linear differential equation. Its

solution is given by y-(IF):IQ-(IF)dsHC,

where IF = C’I PCL‘.

Now, suppose the given equation is

(1 +sinﬁ:)d—y +ycosx +x =0.
dx

Based on the above information, solve the
Jollowing questions:

(i) Find the value of IF:

(ii) Find the solution of given differential
equation.

(iii) If y (0) = 1, then find the value of y.
OR

Find the value ufy(g].

Q 6. Case Study 2

Order: The order of a differential equation is
the order of the highest order derivative
appearing in the differential equation.

Degree: The degree of differential equation 1s
the power of the highest arder derivative, when
differential coefficients are made free from
radicals and fractions. Also, differential
equation must be a polynomial equation in
derivatives for the degree to be defined.
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Based on the given information, solve the

Jollowing questions:
(i) Find the order and degree of the differential
equation y L = _xs_ :
s
dx  \dx

(ii) Determine degree of the differential equation

(me[%)ﬂr =0.

(iii) Find the order and degree of the differential
7
. dy V)3 _dly
equation| 1+| — =7—
H ( (dx) ] dx’

Or

Find the difference of the order and degree
of the differential equation

7
dy\* )3 _dYy
1+ — =7—
[ +(dX}J dx?

Very Short Answer Type Questions
Q7. Write the order and degree of the differential

7k
equation gx—‘;-’- =X+ \/j:i
dy

Q 8. Find the general solution of o =2xe

Xy

Short Answer Type-1 Questions

Q 9. Find the particular solution of the differential

dy

equation o =ytanx, wheny (0)=1.

Q10. Solve % +2xy =y.

Short Answer Type-Il Questions

Q 11. Solve the differential equation:

d
x—y=y-xcosz(1]
dx X

Q 12. Find the solution of the differential equation:
o A s
dx 2 (x+y)+3

Long Answer Type Questions

Q13. Find the equation of the curve, which passes

through the point (1,-1) for the differential

equation xy% =(x+2)(y+2).

Q 14. Solve the differential equation xj—yx——y = log x,

given that y (1)=0.
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