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1. Definition: An equation involving the independent variable x (say), dependent variable y (say)

and the differential coefficients of dependent variable with respect to independent variable i.e.,

dy d*y
dx’ g2""

2

d d d
eg. d}/ Ydy=x; o Z 3%+ 5y = x* are differential equations.

.. ,etc. is called a differential equation.

2. Order and Degree of a Differential Equation: The order of a differential equation is the order of
the highest derivative occurring in the differential equation.

The degree of a differential equation is the degree of the highest order derivative occurring in the equation,
when the differential coefficients are made free from radicals, fractions and it is written as a polynomial
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in differential co-efficient.
Example: Consider three differential equations:
d*y d*y dy d2y dy o [d%y i dy
0 G -dme o g (G a(z)-o
Solution:
(7) Inthis equation, the highest order derivative is 3 and its power is 1. Therefore, its order is 3 and
degree 1.
(i) In this equation, the differential co-efficient is not free from radical. Therefore, it is made free
from radical as
Py . [dy (dzy)z dy dy . .
2 -1= = 72 +1-2 T2 0 [Squaring both sides]

Hence, order is 2 and degree is 2.
(iif) In this equation order of highest order derivative is 2 therefore, its order is 2, but this differential
equation cannot be written in the form of polynomial in differential co-efficient.
Hence, its degree is not defined.
[Note : The order and degree of differential equations are always positive integers.]
3. Classification of Differential Equations:
(A) Differential equations are classified according to their order:

(i) First order differential equations: First order differential equations are those in which
only the first order derivative of the dependent variable occurs.
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(i) Higher order differential equations: Differential equations of order two or more are
referred as higher order differential equations.
(B) Another classification of differential equations refers to its linearity means linear and non linear
differential equations:
Linear and non-linear differential equations: A differential equation, in which the dependent variable

and its derivatives occur only in the 1st degree and are not multiplied together, is called a linear differential
equation otherwise it is non linear.

Note: Every linear differential equation is always of the 1st degree but every differential equation of the 1st
degree need not be the linear differential equation.

4. Solution of a differential equation: The solution of a differential equation is a relation between
dependent and the independent variables which satisfies the given differential equation i.e., when
this relation is substituted in given differential equation, makes left hand and right hand sides
identically equal.

Note: If any relation contains n arbitrary constants, then the differential equation of nth order will be obtained
after eliminating all the arbitrary constants.

5. General and particular solutions of differential equations: The general solution of a differential
equation of nth order is a relation between dependent and independent variables having n arbitrary
constants.

The solution obtained from the general solution by giving the particular values to these arbitrary constants is
called the particular solution.

6. Forms of the solution of differential equations: The general solution may have more than one
forms but the arbitrary constants must be same in the number.

7. Solution of differential equations: In this chapter, we shall only find the solutions of differential
equations viz. differential equations with variables separable form, homogeneous and linear
differential equations.

8. Typel:

(A) Variables Separable Form: If in the given equation, it is possible to get all the terms containing
x and dx to one side and all the terms containing y and dy to the other, the variables are said to
be separable.

Procedure to solve the dnfferenhal equations with variables separable form:
Consider the equation —l = X.Y where X is a function of x only and Y is a function of y only.

(i) Put the equation in the form 7. dy = X. dx
(i7) Integrating both the sides, we get

d
f Ty = [Xdx+C,where Cisan arbitrary constant.

Thus, the required solution is obtained. P
(B) Equations Reducible to Variables Separable Form: Equations of the form d—y =f(ax+by+c)
can be reduced to form in which the variables are separable form.
Procedure to solve an equation reducible to variables separable form:

(i) Write the given equation in form ﬂ =f(ax+by+c).

7 dy dz
(if) Putax + by + ¢ = z, so that E-E(dx —a).
.. . . dy . . . 1/dz
(ii1) Putting this dx 0 the given equation, we get F(_dx - a) = f(z) . This equation is reduced
. dz : ; .
in the form : AR dx. After integrating, we get the required result.
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Type 2 : Homogeneous Function and Homogeneous Differential Equation
Homogeneous function: A function F(x, y) is called homogeneous function of degree n if

F(Ax, Ay) = A" F(x, y), where A is non-zero real number.

d:
Homogeneous differential equation: A differential equation of the form % = F(x,y) is called

homogeneous differential equation, if F(x, y) is a homogeneous function of degree zero,

ie., F(Ax, Ay) =A° F(x, y).

Example: (o + xy)dy = (x* + y*)dx
dy x*+y* | . . .
= =3 is homogeneous differential equation because
dx x +xy
, IR
Here, F(x,y)= xz—y—
x“+xy

)\2x2+)\2y2 B )\2(x2+y2)
N2+ axay A2 (22 +ay)

F(Ax,\y) = =N F(x,y)

T Hence, F(x, y) is homogeneous function of degree zero.
< dy xX*+y°
= Therefore, —-—— = is a homogeneous differential equation.
nz'\ dx xz -+ xy
N To solve this type of equation we proceed as follows:
dy _ dv
(i) Suppose y = vx and so P et e

d d
(i1) The value y = vx and % =p+x % is substituted in given equation. The equation reduces to

variable separable form, which can be solved by integrating both sides.

'

(iif) Finally, vis replaced by -

to get the required solution.

[Note : If the homogeneous differential equation is in the form Z—; = F(x,y) then we substitute x = vy and
dx v

S0 E =0+ ya

Type 3: Linear Differential Equations Form: A linear differential equation is that in which the

dependent variable and its differential co-efficient occur in the first degree and not multiplied

together.
Thus, the standard form of a linear differential equation of the first order is

d
-ZZ— + Py = Q, where P and Q are functions of x or constants.

and proceed as above.]

S0S0S968LL 16* // 0E19856E667 16+

Now, we find a function F of x, by which we can multiply both sides of the given equation so that
the LHS becomes a complete differential. Such a function F is called the integrating factor (IF)

In this case IF = ¢/ °** and solution is given by vy eJ P = [(Q efp"")dx +C
9. Sometimes the Equation can be Made Linear Differential as Follows:

dx
E + Px = Q in which x is treated as dependent variable while y is treated as independent variable

and P, Q are function of y or constant.
In this case IF = ¢/?¥ and solution is given by,
xefpdy=fQ(eI”y)dy+C
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Multiple Choice Questions

Choose and write the correct option in the following questions.

d 5
1. The degree of the differential equation x de = ( = ) is [CBSE 2020 (65/3/1)]
(@) 1 (b) 2 (c) 3 d) 6
2
2. The degree of the differential equation % + 3(%) =x log( dxy ) is  [NCERT Exemplar]
(a) 1 (b) 2 (c) 3 (d) Not defined
. . . dy\}| _ d*y .
3. The order and degree of differential equation |1+ (E) = FEy respectively, are
(@) 1,2 (b) 2,2 (©) 2,1 (d) 4,2
L 4. The solution of the differential equation Zx%xl -y =3 represents a family of
; (a) straight lines (b) circles (c) parabolas (d) ellipses
" d
N 5. The integrating factor of the differential equatlon =, (xlogx) +y=2logx is
© [NCERT Exemplar]
§ (a) e* (b) log x (c) log(log x) (d) x
> 2
A 6. A solution of the differential equation (%) - x%xl +y=0is [NCERT Exemplar] >
= 9
B @ y=2 (b) y=2x (©) y=2x-4 (@) y=2-4 5
= 7. Which of the following is not a homogeneous function of x and y? S
= (@) x*+2xy (b) 2x-y (c) cosz(%) + % (d) sinx-cosy E
3 de . :
X 8. The solution of the differential equation = T Foois [CBSE 2023 (65/3/2] =
: L1 ’ 3
=
S (a) ;+;=C (b) logx—-logy=C () xy=C @d) x+y=C =
m
><
9. The solution of the differential equation xe—y +2y=x% is E
_x2+C b _x2+c _x4+C i _x4+C =
@) W= ©) y=% ©y= CHR Sl %
10. Degree of the differential equation sinx + cos( Zy ) ylis [CBSE 2023 (65/2/1] g:
=
(a) 2 (b) 1 (c) not defined (d 0 g
d 2 /2 dz ?U-
11. The degree of the differential equation |1 + (—dxl) r = Eg— is 3
3 s
(a) 4 (b) > (c) Not defined d) 2 <
E-
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1
dy (dy\i %
12. The order and degree of a differential equation KZ-* (Ey) x5 =0, respectively, are
(@) 2 and not defined (b) 2and 2
(c) 2and 3 (d) 3and 3
dy 2y
13. The solution of the differential equation e +— =0 with y(1) = 1 is given by
1 1 1 1
a =— b) x=— C) X=— d =—
(@ y= =2 ®) 72 (©) " @ y
. i.l.i - XY 2 -y =
14. The general solution of 7~ =¢" " +x%¢™7 is
3
@@ y=eY-x"eY+C (b) ey—e’=?+C
3 3
© e*+ev="?+c ) e"-ey=%+C

dx
15. The integrating factor of the differential equation (1 - yz) —‘E +yx=ay,(-l<y<1)is

- [CBSE 2023 (65/2/1]
= 1 1 1 1
Z (a) (0) “rar= (©) (@)
m y-1 Vy* -1 1-y Vi-y°
v ; dy -
S 16. Solution of Iy ~ Y=Ly =1 isgiven by
3 (@) xy=—e* () xy=—e* (©) xy =-1 ) y=2¢~1
2 : y 1 ;
g 17. The number of solution of RS when y(1) = 2is
o . ..
< (a) none (b) one (c) two (d) infinite
+ d
© 18. Integrating factor of the differential equation (1 - xz)z.‘/ -xy=1is
N
1

;E (@) —=x ®) 132 ©) Y1-22 (@) log(1-x?)
e
S 19. What is the product of the order and degree of the differential equation
& d? y dy 4 -

Esin y+ (E) cosy=,y? [CBSE 2023 (65/3/2)]

(@) 3 ) 2 (c) 6 (d) not defined

dy [d
20. The sum of the order and the degree of the differential equation ?'12/ + [Ey]’ =sin y is:

[CBSE 2023 (65/1/1)]
(@) 5 () 2 ()3 () 4
21. The general solution of the differential equation x dy — (1 + x’) dx =dxis: [CBSE 2023 (65/1/1)]
(@) y=2x+‘x;+C (b) y=210gx+%3+C
"3 x
(c) y=?+C (d) y=210gx+?+C
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Answers
1. (a) 2. (d) 3. (0 4. (o) 5. (b) 6. (c)
7. (d) 8. (c) 9. (d) 10. (c) 11. (d) 12. (a)
13. (a) 14. (b) 15. (d) 16. (d) 17. (b) 18. (c)
19. (b) 20. (c) 21. (d)

Solutions of Selected Multiple Choice Questions
2. The given differential equation is not a polynomial equation in terms of its derivatives, so its
degree is not defined.
. Option (d) is correct.
8. Given differential equation be
dx  dy _ - dx _ dy

—_ L= =
x ¥ X L4
d d
= ] Tx =— 7y (on integrating both sides)
- =5 logx=-logy+logC
e = logx+logy=logC = log xy =log C
S = xy=C
v *. Option (c) is correct.
9. Given differential equation is
dy ) 2.
xdx+2y-x = xRV

d
It is of the form d—z+Py=Q,where P=%,Q=x.

2
IF = o/ Pdx = pf54x = p2logx _  logx® _ ,2

. Solutionis yxx* =[x xx?dx+C, = [x*dx+C,

x4

S0S0S96ELL°16* // 0E19856E667 16+

= yx*= TG
4 4
x*+4C +C
= yx2= n 1=x4 where C = 4C,
x+C
- =
y 42
*. Option (d) is correct.

10. Given differential equation be

; QYN o s . dy
smx+cos( dx)—y , which is not a polynomial in o

Thus, degree is not defined.
. Option (¢) is correct.
dy
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14. Given, —==¢" Y+x2
dx
= 4 eY(e* +x7) = E;IL = (e* + x?)dx
dx e
= e¥dy = (e* + x*)dx = e*dx + x*dx
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Integrating, we get
[e¥dy = [e*dx + [ x*dx
3 3
= ey=e‘+—g—+C = ey—e"=3§-+C

. Option (b) is correct.

15. Given differential equation be

dx
2) == = -
(l—y)dy+yx ay, -l<y<l1
%"’ yz-x= ayz
Yy l1l-y 1-y

It is a linear differential equation of the form

s—; + P.x = Q, where P, Q be the function of y or constant.
y ay
P= and Q=
1-y? E¥n v

—

Y g g 2
=Pt =g L Y

25
—ylogl1-v2| _ togl1-4|2

+ ANITd13H

S 1
—_ —_ 2 —
(1-9?) -7
.. Option (d) is correct.
dy

16. Given that, g = 1
= gl=1+y — —dL=dx
dx 1+y

On integrating both sides, we get log (1 +y)=x+C
When x =0 and y = 1, then

log2=0+C= C=log2
The required solution is log (1 +y) = x + log 2

SO0S0S96ELL16* // OEL98S6E667 16+

+
— log(1+y)=x e 1—21=e"
=5 1+y=2¢ = y=2e-1

*. Option (d) is correct.

d
18. Given that, (1-— xz)% —xy=1

d
. N e 2 which is a linear differential equation.

= dx—l—xzy Lo—i®”

dt

-x
IF=eI1_xzd",Let1—-x2=t = 2xdx=dt = -xdx= >

1. dt 1

1
= e?IT = eilost = e?los(l—xz) =9 1- x2

. Option (c) is correct.
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19. Given differential equation be
2 3
‘;Tzsiny+ (%) cosy =,y
Order = 2, degree = 1
= Product of order and degree=2x1=2
Option (b) is correct.
20. Given differential equation be

d2y dy 3 )
o+ () =iy

Its order = 2 and degree = 1
= Sum of the order and the degree=2+1=3

Option (c) is correct.
21. Given differential equation,
xdy - (1 + xX)dx = dx = xdy=(1+x*+ 1)dx = (2 + x%)dx
2+x>
= dy = xx dx
On integrating both sides, we have
2+x% 1 3

= Jay=] ;x dx=2f;dx+fxdx = y=210gx+x?+C

Option (d) is correct.

Assertion-Reason Questions

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these
questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation for A.

(b) Both A and R are true but R is not the correct explanation for A.
(©) A s true but R is false.

(d) A s false but R is true.

d? /d
1. Assertion (A): The degree of the differential equation ?y =1+ % is 2.

Reason (R) : The degree of a differential equation is the degree of the highest order derivative
occurring in the equation, when differential co-efficients are made free from
radicals, fractions and it is written as a polynomial in differential coefficient.

d
2. Assertion (A): Solution of the differential equation (1 + xz)% +y=tan'x is

ye"’“-l" = (tan'x - 1)e"‘“-l" +C

Reason (R) : The differential equation of the form Z—Z+ Py = Q, where P, Q be the functions

of x or constant, is a linear type differential equation.
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3. Assertion (A): The integrating factor of differential equation Z—; + (tany).x = sec’y is secy .

d.
Reason (R) : Linear differential equation of the form £+ Px=Q, where P, Q = f(y) or
constant has integrating factor, IF = ¢/P%

dy _y

4. Assertion (A): General solution of differential equation T -y sy=Cx

d2
Reason (R) : The differential equation -a;%- +y =0 has order 2.

dy/dx

5. Assertion (A): Solution of the differential equation e =x?is y=2(xlogx-x)+C.

Reason (R) : Theint i i i i L
: egrating factor of the differential equation (1 + x*) g ty=tanTx
is etan"x.
Answers
1. (a) 2. (b) 3. (a) 4. (b) 5. (b)

Solutions of Assertion-Reason Questions

d’y [dy
1. We have, ?- 1+ s
dzy i dy s . .
= (F - 1) = (, / —E) [Squaring both sides]
&2 2 d 2y\V &Py d
= (y)z—yl-y = (—Z)-zyylo
dx? dx? dx dx dx?2  dx
Degree = 2
Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Option (a) is correct.
dy 1 tan”lx
2 - — -
2 (1+x)d +y=tanx = 7 1+x2.y T
1 =
Fz ST =e"
. t
Solution willbe  y x ™" | ;: ; x ¥ dy ...(i)
X

tan"'x

Let e *=t = dx =dt and log (e ) =logt = tan”'x=logt

+x?
From equation (i), yx gl ¥ = [logt.dt =tlogt—t+C =t (logt-1)+C
y e ¥ = ¢ X (Iog(tanlx) - 1) + C

Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation
of Assertion (A).

Option (b) is correct.
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dx 5
3. E-f-(tany).x- sec’y

Here, IF=e/tnydy =glgsecy =gocy
Clearly, both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of
Assertion (A).
Option (a) is correct.
4. Wehave
d dy dx
R
Integrating, we get
logy =logx+logC
— log y =log (Cx) = y=Cx
So statement A is true.
Also statement R is true but R is not correct explanation of A.
Option (b) is correct.

5. Wehave, /% =42

=L
g Taking logarith both sides, we get
= d
% log(e®/%*) = logx* = d—y logx?
d
=5 71%=210gx = dy=2logxdx
Integrating, we get

y= 2[[logxx1dx]

log x [ dx - f{%(logx)fdx} dx
= y=2[xlogx-x]+C

=2 =2

logxxx—f%xxdx

= y=2[xlogx-x]+C
= y=2x(logx-1)+C

So statement A is correct.

05069684/ 16* // 0E198B56E667 16+

For statement R,

d
(1 +x2)—d—z-+y =tan"x

dy, 1 1 5
= A 1+x2y 1"_xztan x
It is of the form
dy
d—x+Py=Q
1
Where, P= = tan'x
1+ 2Q 1+x%

1 5
IF = efpdy = eI_l+x2dx = etan 1x
So statement R is also correct, but R is not correct explanation of statement A.

. Option (b) is correct.
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2. Read the following passage and answer the following questions.

Sol.

CBS5s MATHEMATICS

e do_v*-1 = 22-1-20> (1+7°)
*dx 2w U 2v - 2v
— = dv——g-
1+0 x
Integrating, we get
2v dx
J-1+vzdv-._fT
= log|1+ 2%|=-loglx|+1logC
— log|1+7?| +log|x| =logC
— log| (1 +v)x| =log C
=5 1+)x=C
2 2 32
g .- “y) -
= [1+(x)}x e S ( 2 x=C
= Z+y*=Cx

If an equation is of the form

d
gy"Py Q

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

solution is given by
yxIF=[QxIFdx+C
Where IF = ¢/ P i

Now suppose we have equation. et

2

(i) Write the value of P.
(i7) Write the value of Q.

(7i7) (a) Find the general solution of given differential equation.

OR
(7i7) (b) If the value of Q replace by sin x find the solution.

d

Given differential equation is g %

d
It is of the form —y+Py=Q
dx
(i) Here P=%
(i) Here Q=x?
1
(iii) (@) IF = o Pdx = o/ 3dx = plogx — 4
Solution is given by
.‘/xx=fx2xxdx+c = yx= fx3dx+C
3
C

X X
+C — y= T-}-?

4
yx= "

c
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OR
(iii) (b) Q=sinx
From (iii) above IF = x
Solution is given by
yxx= fxsinxd,r+C

yx= xj‘sinxdx—f{%(x)jsmxdx}dx+c
yx= —xcosx—f(—cosx)dx+C

yx = -xcosx+_fcosxdx+C

= yx=-xcosx+sinx+C
sinx C
= Yy=—cosx+——+

3. Read the following passage and answer the following questions.

Polio drops are delivered to 50K children in a district. The rate at which polio drops are given is
directly proportional to the number of children who have not been administered the drops. By

the end of 2™ week half the children have been given the polio drops. How many will have been
given the drops by the end of 3™ week can be estimated using the solution to the differential

equation Ey =k (50 — y) where x denotes the number of weeks and y the number of children who

have been given the drops.

+ ANI1d13H

d
(1) (a) Find the solution of the differential equation Ey =k(50-y).

(b) Find the value of C in the particular solution given that y(0) = 0 and k = 0.049.

(i7) Find the solution that may be used to find the number of children who have been given
the polio drops.

Sol. (i) (a) We have,

=k(50-y)

dy
= o =[kdix =  -log|50-y|=kx+C
(b) Given y(0) =0 and k = 0.049
-log|50-y| =kx+C

=  -log|50-0] =0.049x 0+ C

dx

S0S0696E84L 16* // 0E19856E667 16+

)
Z
lw )
-
-3
®)
O
)
(%
b
—
-~
o
(=
=
0
®)
=
—
m
S
.—'
s
=
Z
>
0
X
@)
=
s
b
=
=
Q)
>
e
I
o
N
=
)
™~
E-

s
= -log50=C = C=log 50
(i1) We have,
“log|50-y|-kx+logzy  [from () @), ()]
1 50— y
= -kx=10g|50—y|+log§ = —kx=log
N-y y y
—x i Lok - _kx
= e 50150 :>501.e => y=50(1-¢")
This is the required solution to find the number of children who have been given the polio
drops.
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CONCEPTUAL QUESTIONS

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

d
Ey =-4xy%y(0) =12 [CBSE Sample Paper 2021]

Sol. 0

2. For what value of n is the following a homogeneous differential equation?

3 "
dy _ _f_y_z [CBSE Sample Paper 2021]
dx x'y + Xy

Sol. 3
d
3. Find the general solution of the differential equation &’ * .Ei% =1. [CBSE 2020 (65/2/1)]
Sol. Given differential equation is e/dy = ¢* dx Y
Integrating to gete’ =¢* + C %

[CBSE Marking Scheme 2020 (65/2/1)]

4. Find the integrating factor of the differential equation

ae
= dy
; ¥ 2¢ +y [CBSE 2020 (65/2/2))
- 5 writing given equation as

Sol. Integrating factoris e/ X% or RV, %

ke
— -1— 14
x

[CBSE Marking Scheme 2020 (65/2/2)]

5. Find the order and degree of differential equation:
dy

d4

&y
+sin|—5-]=0 [NCERT Exemplar]
x dx

3

Sol. Order is 4 but degree is not defined because given differential equation cannot be written in the
form of polynomial in differential co-efficient.

d
6. Find the general solution of the differential equation &’ ™* % =1.

S0S0S96ELL16* // OEL98B56E667 16

_e dy e¥ dy
y-x_ 72 = — =
Sol. e e 1 = Ty 1
= ddy=édx
On integrating we have

[e¥Ydx = [ e*dx
> &=€+C = y=log(+0C)
7. Write the sum of the order and degree of the following differential equation:

)
Z
(w |
=
O
O
‘;U
w
2
N
©)
(=
=
(@'
O
=
-
m
>
_'
I
T
Z
b
@)
s
@)
=
75
e )
o
=
)
b
)
=
(a0 ]
N
O
% |
=
o
I

g {(dy) ] 0 [CBSE Allahabad 2015]
dx |\ dx
Sol. Given differential equation is
2
d |(dy (dy )2 d’y
=0 = =) . —=
dx (dx) ® dx /| dx? ¢
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ie, order=2, degree=1
Required sum =2 +1=3.

8. Solve the differential equation (y + 3x2)jx—y =x.

Sol. (v + 3x%)dx = xdy
= ydx + 3x’dx = xdy
= 3x%dx = xdy - ydx

g xdy — ydx _ y)

Integrating, we get

= 3x=~g-—+C = 3¢ =y +Cx

= y-32+Cx=0.
9. Solve the following differential equation:

. BT
gy TYy=cosx-sinx
T Sol. Given differential equation,
E _y = —_—ct
= I y=cosx-sinx
N It is a linear differential equation of the type
< d
T—o d_z + Py =Q, where P, Q be the function of x or constants.
O
O
= P=1,Q=cosx-sinx
= " . JPde . fidy . x =
& Now, integrating factor, IF = ¢/ "™ =¢' ™ =¢ z
= Solutionbe yxIF= [QxIFdx =
= = ye* = [e*(cos x - sin x) dx 9
o = ye = e‘cosx+C >
= -
N = y=cosx+Ce™ 3
3 5
O =
: 3
o =
n - E
Very Short Answer Questions o
=
b
=
1. Find the general solution of y*dx+ (x* - xy +y))dy = 0. [NCERT Exemplar] 3
Q
Sol. Given, differential equation is y*dx + (x> — xy +y)dy = 0. 5
> yPdx=-(P-xy+yddy >
@
= y2 =-(*-xy +?) 5
dx 2 ¥
= —=—("—2—i+ 1) (D) S
dy \y* y N
Which is a homogeneous differential equation. =

CB5S5 MATHEMATICS A = P STUDY CIRCLS




: ANI1d13H

S0S0S968LL 16* // 0E19856E667 16+

C P o
STUDY CIRCLE

ACCBNTS EDUCATIONAL PROMOTERS

Put §=vorx=vy

dx dov
ay - Vay

On substituting these values in equation (i), we get

=

v+yg—;=-[vz—v+1]

= yz—;=—vz+v—l—v
dv 2 dv dy
= —= ] ——— =
Yy TP+l

On integrating both sides, we get
tan™! (v)=- logy+C

X x
= tan"(—)+lo =C fo=—
y) Y y
: ; : 2, dx
2. Solve the differential equation (y + 3x )71—3/— =x.
Sol. (y+3x)dx=xdy = ydx+3xdx=xdy
=  3x%dx = xdy - ydx
dy —
3 EapatVE d(l)
X X
Integrating, we get
> 3x=Z+cC =  32=y+Cx

= y-3x*+Cx=0.

3. Write the integrating factor of the following differential equation:

1+ y?) + (2xy - cot )f_y_=0
y y - coty)——

d
Sol. (1+y?)+(2xy— coty)d—': =0

dy 5
= (2xy —coty) 7 -=-(1+y)

dy 1+y%
= — e
dx 2xy — coty
L dx_ (wy-coty)
dy 1 +y2
dx 2y coty
=

d}/ 1+y? T 1+y°

It is in the form Z—y + Px = Q, where P and Q are function of y.

— dey_ef y24y=81°8|1+yzl —1+y
CBSe MATH!:M&T'ES
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Solve the following differential equations Q(4 — 6).

4 ai h
. dx—ytanx,y—lw enx=0.

d;
Sol. The given equation is %=ytanx
= %dy=tanxdx
= f%dy= [tanxdx
= log|y|=-1log|cos x|+ log C
— log |y |+ log|cos x|=1log C
= log|ycosx|=logC = ycosx=C

Puttingy=1and x=0

We have, 1.cos(0)=C = C=1

1
cosx

ycosx=1 = Y= = y=secx

T dy
m 5. cos e =a(-1<a<1);y=1whenx=0.
Z . L (dy
o Sol. The given equation is cos Y
v d
5 = = cos™a = dy = cos™ a dx
o dx
o = Jdy = [cosadx N
o Z
= — Jdy = cos™af dx = y=(cos'a)x+C S
o ™~
= Puttingy=1and x=0 §
£ We have, >
S 1=cos?(@x0+C = C=1 3
° -1 -1 =1 E
O y=(cos a)x+1 = cos g =
g y-1 =
S = a=cos( = ) =
dy 1+y? d
g BEaeo ., =
dx 2y >
Sol. We have, (’_:
dy 1+y° dy 1+y2 2y 5
ax 2y e 2y 1+y2dy-—dx ’E‘
2 &
-~ () yzdy=—fdxputt'mg1+y2=t = 2udy=dt =
1+y g
= [ydt=—fdx+C =
= logt=-x+C S
[\ )
= log|1+|+x=C. N
I
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d
7. Solve the differential equation cos x% = 08 3x — cos 2x.
dy
Sol. cosx—— = cos3x —cos2x
dx
- o 3 2
cosx—— =(4cos”x—-3cosx)—(2cos“x-1)
e L TR R
=5 g - 4cos’x -3 -2cosx+ 5o
4(1+cos2x
= dy=(¥—3-2cosx+secx)dx
= Jdy=[(2+2cos2x -3 -2cosx +secx)dx = [(2cos2x — 1 - 2cos x — secx)dx
= y= 25‘;21' - x - 2sinx - log|secx + tanx |+ C
= y = sin2x — x — 2sinx — log|secx + tanx |+ C

8. Find the general solution of the differential equation

log(%) =ax+by

MATHEMATICS
REVISION MODULE

[CBSE 2021-22 (Term-2)]

Sol. Vg / dy . =  ax 4y
T\ dy

= 0\3 - = p AN "b" =

3 dx » 1-- / =

¥ y = '\ e N8
N
oo - ex ey . (et e de¥) ¥
T 4 s : -C',_;
> dy_ -e%d 2
% %
W ﬁ
B ey edxdy ¢ 5
: : A S
on wzz‘vaij botn  sudey . §
ey U Tenax 3
T
» -l = el ae 2
b o 2
I
o)
g™ 4 e = e ¢'=-¢J E
; i wrere, € 3 ¢ ot foenstants a
SR U i - =
T © g _.,e*ﬂ =€ ]
a b S
- ! = [Topper’'s Answer 2022] N
' =
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9. Find the sum of the order the degree of the differential equation:

(%)
(x+ i Eed b +1 [CBSE 2021-22 (Term-2) (65/1/1)]

Sol. Given differential equation can be written as
dy\> dy [(dy)’
o] 2o

dx dx \dx
. 2., 3y
W2y e Zx-d—x- =1; Order =1, degree = 1 Y+l
Sum of order and degree=1+1=2 1

[CBSE Marking Scheme 2022 (65/1/1)]

Short Answer Questions

d

% 1. Find the general solution of the differential equation xEy =y(logy-logx+1).
Z [CBSE 2021-22 (Term-2) (65/3/2))
S Sol. ———— ———T
< L fdw .y tway-lgx 1) T
3 an s #
O LTS
Lo <
© - N - b Vg (34
5 > 4, 3 (g 2) +1) [lege-tabe g (D]
(%] dX L= & & a ¥ .
o
N
+ on YW\ AzAX o = A N SRS S SRR R
0 = Sk _sapipc @ =3
§ s S, -t»c»W )J )
3 ' LR 9"r q(“\+1\
() el T
o K it
> - :

- :’k'(l‘o

TWwe Mgguq}«b\n _'i;r \mvno‘ae.n% - {?Wh.

e _9-.’..*, Ll B SO

x ._ p
s & o oh‘—?(qwu%'dlhj Wi "'uu{:g‘-w: o
8 25 = :
d3 = 4 4 wdt
. dx dA -
| oy N 7 wap8N ad)
- et J LMY/ ,
o % 2 -

N
Z
a
|
(=
(©)]
O
‘”
w
-
et
A
(@)
(o=
=
0
o
=
=
m
<
=
I
=
Z
-
)
a s
@)
=
S
b
b
=
@)
=
-
I
(a0 )]
N
0
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o
=
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Aaadt = 4 CQwet s [3e4]
CRINET T T N oo
v P B . R
) 4+ oAdt " o Xlqt. 4
dr “ )
A i e AN FH&J‘\?- )
- iy : '
S N TN
T kwgt il
on W\Xg%r W‘K]‘._mbvm sdes D
) [ ar s . | dx . .
J -Hnj’c J ?{ s s T
2 (__ox e e B ".'.‘,Dj,’* 1c
=2 [ D tloqr o
; o RS . ST 75|
| oM aﬂféxwdah@rﬁ »
Q ) ok : dw - . Y
< * - '
z : 2
z ) [ aw = wax sc [ log - W) =
o Al “a o
N e S
é — 4 : s _ay w >
3 Wu = wn +¢ [ € wienahion comtant ) é:'
~
w . (=
O . - =
g wwt) = W sy [ w>.log b b . q
n : ’ ;
S e ™ (MC‘%),, Wy 4 C =
A ><
- Wwwa) -wx = ¢ z
) . . i ! -~ T & i3 z
P >
n ( \w (yl) ) av L o 9
I T oceac) e e o s | Q
" T Twya-legh =.teg (%)) 3
: - : ‘ ot e o i3 g
= - —_—— . 2 . ' . 3 3 | — . B g
pmswer - W [ W LEA) Y | q =
-\ CRD kW N
’ - S— e ) s B o
[ where otz log,x ] : =
B — ¥ ~1Topper’s Answer 2022] N
B
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2. Find the particular solution of the differential equation x% +xcos’ (%) =y, given that when
x=1,y="". [CBSE 2021-22 (65/1/1) (Term-2)]
Sol. Given differential equation can be written as
d
d_i =7 - cos® > /. (1) 1
dy dv
Lety=vx .. —Ex-=v+xz 1
Equation (1), Becomes v + x% =v-cos’v
sec’v dv = - %
Integrating both sides we get %
tanv=-log |x|+¢
tan%=-log | x |+¢
x=1y= -E- = c=1 1
% Particular solution is tan-z— =-log | x |+1 %
= [CBSE Marking Scheme 2022]
.:;) 3. Find the particular solution of the differential equation
o ay y
o X Y% tan( =), given that y=— at x=1 [CBSE 2020 (65/1/1)]
0
A Sol. — s e =z
= ‘lﬂ_f.gt%‘i@..& .
: . 8 _
~ > 0\4 4. tan( y) =0 -
2 T o
S -,vf-.,\_t.,_isz, 0. homogeneoug kundion
(%]
o b g4V 8 yevy
o x
S | G o e b‘@e e S R RRIRER L . SR
2 o Dierendosing i esped o x

L e g gﬂf:\f{'?{dv

3% QquaHon@ Ccm be mv\’dﬁn@“‘

- = B S

VixdV - ey . )
..... o R e [ RAR e AT R )
o I 3 9dV. = ~kagye o R -
T TV T
| ~legsiny - Wogadloge  -fogC o Miegradion conttant |
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Jp&s_n\f_m UKC
'xsm\/c C_

AY %=L, Y= Ty
sin/m\c ¢ =
Ut
xgiofy) = |
i

5 Answex

' [Topper s Answer 2020]

d
Solve the differential equation (1+x?) J

y(0)=0.

e +2xy- 4x* =0, subject to the initial condition

[CBSE 2019 (65/1/1)]

Sol.

L
i () dy +2m-“l-
H! du .

H
I Ay 2w \y= b

: Az Y -
e W27 aw

»E

TX i near o.{‘- -{;or/w\, %_-;_Egrg

qx®
I A

/Q,:.

SD\“oir DE

| . (\*X")' r‘-tz"uﬂu + C

P

fi : o e

= fﬂx"&i =

u Ctya?) = ?}’i/

[Topper’s Answer 2019]

d
Find the general solution of the differential equation : E(

d(xy’)
dx
2 2 2

Y g = (1Y)

Sol. Given differential equation be =2y(1+x%)

CBS5E MATHEMATICS

xyz) - 2y(1 + xz)

[CBSE 2023 (65/3/2)]

| —

P STUDY CIRCLE

[y )
yd
jw |
-
O
O
G
w
b
-
~
Q
(=
S
(@
O
=
-
r~
m
23
_‘
I
b=
=
p
(@
=
(@)
3
=
-
>
=
@)
b
sl
X
(a0 )
N
~0
3% )
o
=




: INI1d13H

05069684/ 16* // 0E198B56E667 16+

NT-NecT-CBSe

STUDY CIRCLE

ACC:NTS =DUCATIONAL PROMOTERS

6.
Sol.

7. Solve the differential equation given by x dy — y dx - \:'"x,_z + y2 dx =0.
Sol.

CBSE MATHEMATICS

d
= ny%+y2=2y(l+x2)

= Zxd—y+y=2(1+x2)

dx
dy 1 2(1+x%)
= dx T2 YT T
dy 1 1+x?
: —_— —_— - —

ax ¥ T
It is a linear differential equation of the type

—l + Py = Q, where P, Q be the function of a constant

1+x2

=E’Q=

1 1 .
IF = /P = olordx = g3lo8x = ologvx = /x

Itssoluhonbe
yxIF= [QXIFdx
1+x7 1+x° 1
= y><\/x=f X Jxdx = J'de=f(x—5+x%)dx
=5 yﬁ=2x%+%x%+c
2,
= y=2+—x-+C

5
d
Solve the following differential equation : xe%— y+ xz‘z- =0

Given differential equation be

y
xe?—y+x—y=0

dx
dy _ v dy._ .y v
=X R Y —Xe i T ol

It is a homogeneous differential equation.

d
Puty = vx and 9 - v+xd—v, we have

dx dx
+xo—=0-¢& = o,
vtxo-=v-¢ x5 =
= ] —v=—fd7x (on integrating)
e

. fe'"dv=—fd—x
¥
= -e’=-logx+C

A
— logx—e x=C

Given differential equation be

xdy-ydx—x*+y*dx=0

= xdy=(y+\/x2+y2)dx

dy_y+ ey
X

dx

=

MATHEMATICS

rReVISION MODULE

[CBSE 2023 (65/3/2)]
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It is a homogeneous differential equation.

dy dv
Put y =vx and d =0t weget
+x+ 022
i I B ot
dx X
do_ gy A0 _dx
= xdx— (/) :\/1+v2- %

On integrating both sides, we have

v cdx 51
f—m—J’T =alog|v+\/1+v |-logx+logC

ST
= log % — logc
2
Ly 142
= x—-C =sy+y/x?+y? =Cx?
d
8. Find the particular solution of the differential equation % +sec” x. y = tan x. sec’ x, given that
= y(0)=0. [CBSE 2023 (65/1/1)]
E Sol. Given differential equation be
Z d
v Ey +sec’x.y =tanx.sec’x, giveny(0)=0

It is a linear differential equation of type

Ey + Py =Q, where P, Q be the function of x or constant

-. P=sec’, Q=tanx sec’x
o IF = ol Pdx = pfsec?xdx _ jtanx
Its solution be
yxIF=[QxIF dx
= yxe™ = [tanx.sec’x. e® *dx

Lettanx=t = sec’xdx=dt
dt
= [tetdt=t[edt —I(E.fe'dt)dt
= te —[eldt=te' —e'+C =€'(t-1)+ C

> ye™ =" (tanx-1)+C

S0S0S96E//°16* // 0E19856E667 16+

—tanx

= y=tanx-1+Ce
Given,y(0)=0 = 0=tan0-1 + Ce™"°
=>0=C-1 = C=1
Particular solution is given by
y=tanx-1+¢™"*

9. Find the general solution of the differential equation:
(xy - X% dy = y’dx. [CBSE 2023 (65/2/1)]

Sol. Given differential equation be

(xy - %) dy = ydx
MATHEMATICS
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d 2
= g ¥
dx xy-xz
2
L e wes
dy y2
It is a homogeneous differential equation.
Pt dx 2 dv
utx = vy dy =0 ydy
dv  oy*-v’y? E 2
= vty—5—= =0-=0
y dy v 1
gDy, o
=% v ydy-v—v
dv 2 dv dy
— —_—= = —=_—
Yay " ¥y
On integrating both sides, we have
J'd—2=—jd—y = [v2dv=-logy+C
= ?1 1
o = — =-logy+C = logy-_=C
5 y
- = logy——-

10. Find the general solution of the differential equation:
(x*+1) % +2xy = Vai+a [CBSE 2023 (65/2/1)]
Sol. Given differential equation be
(2 +1) L+ 2y = 343

dy 2x Vx%+4
Ry
It is a linear differential equation of the type

=

S0S0696E84L 16* // 0E19856E667 16

dy
dx+Py_Q
2x Vx*+4
Hence, P= L x2
x-+1 x4+l

J’de
JE=Pdrc Pl gl +1) o (2 +1)

Thus, its solution be

yx IF=[Qx IF dx

‘/_

x(x2 +1)dx= f\/x +4 dx

= yx(x*+1)= f

= y(x2+1)=£ x2+—4+—log|x+\/x2+4|+c

)
zZ
o
-
=
(@)
®)
=
v
b
—
-~
O
(=
=
(@
(@)
=
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d
11. Find the particular solution of the differential equation %+2y tan x = sin x, given thaty =0
when x—? [CBSE 2018]
Sol.
L. F %‘L -2 U L M S S S S S
ﬂ_mmeMu&wco uilieh e .qudmm{ dineas, cquamm -
: = ‘%' B Pd‘_"'Qa.__ e . s ——— i — E——
LA—— ,_a ,C& &Nt I
s s r “fm”’nd
— — WE—A_ IF -‘z‘l%mxdt - e ——————————— it}
. F T‘ — —TE _e 4 (eq )] ST A i
e —4" e e e 2 e ”"'6““‘)“ T e
| ——— . = oM e gegte,
E—— 1. TV A = e e A
" yenp e faxzc de. 4 4
- I | S "ﬁ‘s i j Al et de. R
Z L *j&ux-j‘xmpu_d» . L
v | (ot 2 .
5 - H st = J&umx Se:.xd'x. o
el 7 ™ e
«_E P-ut'hcx &
o o B - o (.9u,u+om1)dx‘d£- — ] )
2 — O TS -1 e Z
@ Qe w gk R e R adoS s e ot o -
= ©)
N . I 3 s SRCY S S S ORIy O
* wRpe > carese-0. AP T SR TR RS, Sy Em ey o
3 e *ucua._uumu._(t-o. e IR o STORRANTC W, GITaE) E
~ o)
S DRI e TSR T T i e R e S
o B9V 5o o R o B ot 5 T Bl o et ] =
5 .. S N ! e
& R 2 A S Ty ~
‘ Y.
b —:“ e —_— _— i‘
¥ Vi MBS -, i AT =
s___L — a — %
Secx Sed % a
=} T ©)
1; _atex” - algecxd” e | =
___________ R > JTopper,sAnswer2018]_ =
2
/x /x y Q)
12. Solve the following differential equation: (1 + e¥*)dy + ¢ dx=0,(x#0). >
[CBSE 2020 (65/2/1)] =
Sol. Given differential equation o
0
(1 +e"/’)dy+ey/x(l—%)dx =0 N
E
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= (1+e¥/*)dy = (% 1 )"y/xdx

Y y/x
dy (7-1)‘3
dx ~ (1 +e¥/%)

It is a homogeneous differential equation.

dy dv
Put y= —-—= e
ut y=ovx and e v+xdx
We have,
iy A (v- 1) _ve’-¢
dx 1+¢° 1+e°
= dv ve’ — e’ _v=ve"—e”—v—ve"
Yax  1+é° 1+¢€”
.} (@+e°)
= Yax T T 1+e
=4 T3¢ e 1 __d_x
v+e’ %
é On integrating both sides, we have
= 1+e° dx
= ‘rv+e°dv=_ £
é = log|v+e”| =-log|x| +1og|C|
o = log|v+e€°| +log|x| =log|C|
= = log|x (v+e€°)| =log|C|
0
n
02 = x+e)=C = x(%+e1’/‘)=c
S = y+xdt=C
S
~ d 3
. 13. Solve the differential equation (1+x%)5%+y = """, [CBSE (AI) 2014]
5 Sol. Given differential equation is
o PN _ -1
ek
n -1
o dy 1 et mt
O = :
= a5 1+x2y Y ...(7)

Equation (i) is of the form

tan"'x

dy 1
+Py Q, where P = +x2'Q=l+x2

IR = ol Pdx e[ﬁdx = ptan”'x

Therefore, general solution of required differential equation is

5y 5 etan"x
R e [ sdx+C
+x
4 e2tan"x
= ye™ ™ *=| 2 dx+C .-(i)

KN
Z
S
-
=
O
O
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w
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~
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=
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Lettan'x =z = 1 iy
1+x7
(if) becomes
2
y.e"‘“-l’ =[e¥dz+C = y.em‘-l" = eT +C

3 eZtan'lx
= ye™t *= 5 —+C [Putting z = tan™ x]

tan~'x
i y="g—+Cetm s [Dividing both sides by e *]

It is the required solution.

14. Find the particular solution of the differential equation e* V"l—yzdx+%dy= 0 given that

y=1whenx=0. [CBSE Delhi 2014]
.2 y

Sol. Wehave, e* \/l—yzdx+;dy=0
x 2 = g y
Riguor y

= fJIcg dx f\/l—yzdy
2
= . 1, dt dt ;
= —. xe*—[e dx=5‘[—/7-,wheret=l—_|/Z = -5 =-ydy (Using ILATE on LHS)
Z v
. 72

= xe —e =5(m)+c = xe-e =yt+C

— xe* — ¥ = /1-y? + C, is the general solution.
Putting y =1 and x = 0, we get
0e°-=y1-12+4C = C=-1

Therefore, required particular solution is xe*—e* = \/l——yz -1

15. Solve the differential equation: [CBSE (AI) 2013; Delhi 2015]
(tan' y-x) dy = (1 + y?) dx

Sol. The given differential equation can be written as

dx X .. tan’ly

S0S0S968LL 16* // 0E19856E667 16+

g ik =
dy 1+ 1+ @
dx 1 tan”'y
Now, (i) is of the form ——+ Px = Q, where P = yand Q=——"
dy 1+y 1+y
1 .
Therefore, IF = ¢/ ﬁ"y =gty
Thus, the solution of the given differential equation is
3 tan™! 5
2 Vi (fn+—y2y)e"" Ydy+C (i)
-1
Let I= I(Ial—;i)em—lydy
1+y

Substituting tan™ y = ¢ so that ( - :yz )dy = dt, we get

I=[tefdt=te'- [1.eldt =te' —e' =€'(t-1)

N
2z
lw
-7
O
O
_:'U
(e |
b
~
Q
(=
=
(@)
O
=
=~
=
<
—
X
-
Z
-
(@)
xI
O
=
b
e |
=
=
Q)
b
s
e
o
N
0
[\ )
=
B

CBSs MATHEMATICS

A © P STUDY CIRCLE




p— -
: P SINCE 2001... MATHEMATICS
REVISION MODULZE

STUDY CIRCLE

ACC:NTS =EDUCATIONAL PROMOTERS

or I=e¢™ ¥(tany-1)
Substituting the value of I in equation (ii), we get

xet Y = e"‘"_ly(tan'ly -1)+C

or x = (tan™ y-1)+C eV s the required solution.

16. Solve the differential equation (x* - 1)% +2xy = 22 T where x € (- o0,~ 1)U (1, ).

x —
[CBSE Delhi 2014; (AI) 2010; (F) 2009, 2011]
2
Sol. The given differential equation is (x* - 1)—‘IL+ 2xy = L
x —_
dy 2x 2
= = o (|
I 2y *2-1)2 (@
2
This is a linear differential equation of the form d—y —
(x*-1)

P eIde _ ef2x/(r2—l)d.x _ elog|xz-1|_ w2

2
= Multiplying both sides of (i) by IF = x* -1, we get (x* —1) y +2xy = 7
m x -
~ 2
= = dly*-1)=

Integrating both sides, we get
y(x*-1)= f

dx+ e [Using:y (IF) = [ Q.(IF)dx + C]

= yx*-1)= —-log

-1 2 x-1
1fC = y(x*-1)=log ~+117C

This is the required solution.

d
17. Find the particular solution of the differential equation Ey =1+x+y+xy given thaty = 0

whenx=1. 4 [CBSE (AI) 2014)
Yy

Sol. Given differential equation is e l+x+y+xy.

=(1+x)dx

S0S0S96ELL16* // OEL9856E667 16

=(1+x)+y(l1+x) = Z—Z=(1 +x)(1+y) =
Integrating both sides, we get log | 1+y |=[(1 +x)dx

v
= log|1l+y|= x+T+C is the general solution.

Puttingx =1,y =0, we get
1 3 -3
logl= 1+2+C = 0-§+C = C-T
> .8
Hence, particular solutionis log | 1+y | =x+ Ry

d 2
18. Solve the differential equation xlongy +y= ;logx . [CBSE (F) 2014]

d 2
Sol. Given differential equation is xlogx%+ y= ;logx

)
Z
(w |
b |
=
O
O
=
wn
2
N
©)
(=
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O
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>
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e
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75
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o
N
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=
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dy 1 - .
= E+(x.logx ).y S (Divide each term by x log x)
> 4 dy o _ . -
It is in the form E*-Py- Q,where P = x.logx and Q= 2
dx
. IF= edex = ef xlogx
dx
Putlogx=z = 7=dz
1
IF ¢/z% = ¢lo8% = ; = Jogx
. General solution is
1
y.logx = Ilogx.-:—zdx +C =  ylogx=2] (;%x dx+C
Let logx=z=>%dx=dz also logx=z = x=¢
. ylogx = ZIizdz +C = ylogx=2[ze *dz+C
e

—Z

7dz[+C = ylogx =2[-ze %+ [ e *dz] + C

= ylogx = 2[2 e -f

- ANI1d13H

= ylogx=-2z¢"-2%+C — ylogx=_210gxe—logx_ze-logx+C
1 2 3 W I |
= Ty b on: Of e
= ylogx 210gx.x x+C [_e 21987 x]
= ylogx=-%(1+logx)+C

d

19. Show that the differential equation xzysin(%)-l-x—y sin(%) = 0is homogeneous. Find the

7
particular solution of this differential equation, given thatx =1 when y = 2" [CBSE Delhi 2013]

d
Sol. Given differential equation is x%sin% +x- ysin% =0.

Dividing both sides by xsin% , we get

G0S0G96E4L°16*% // 0E19856E667 16+

dy y . 1L v

dx+cosecx—x—0 = R ...(D)
Let F(x,y)= l - cosec%

- N _sol¥ Y)_ 5o
F(Ax, \y) = —— cosec - = A [; -cosec;] =A"F(x,y)
Hence, dxfferentlal equation (i) is homogeneous.
o dy dv.
Let y=ox = e 0 3 T
Now, equation (i) becomes
dv vx vx

v+x.5 - =—"-cosec—
dx x x

dov dov
v+XxX.——=0-cosecv = X.—— = —Cosecv
dx dx

N
Z
\w )
-
O
O
‘S'Cl
w
b
pall
S
o
(e=
=
0
©)
=
-
—
m
S
—{
s
oy
74
>
0
a s
@)
=
75
-
>
=
Q)
>
-
u e
ee]
N
0
N
~
=

CBS5E MATHEMATICS

A © P STUDY CIRCLE




+ ANI1d13H

S0S0S96ELL°16* // 0E19856E667 16+

SINCE 200)...

E P IIT-NeeT-CBSe
STUDY CIRCLE

ACC:NT5 EDUCATIONAL PROMOTERS

d d
= —sinodp = — = —[sinvdv= f—x
x x
= cosv=log | x |+C = cos%=log|x|+C

Putting y = 12[-, x =1 in (ii), we get

cosy=logl+C = 0=0+C = C=0

Hence, particular solution is
cos% =log | x|

cos%= log | x |+0 L

20. Solve the differential equation:
\/"rl + x2 + yz + xzyz +xy%— =0
d
Sol. Given \,/1 +x’+y’+ x2y2 +xy% =0
By simplifying the equation, we get
d S —
xydy —1+ 2+ 2+ = - 1+ 22+ 2 (1 +22)
= Y o Ja+ D) ==/ 1+ D)
y (1+x?)
———dy=-——dx
V(1+y?) %
Integrating both sides, we get
y V1 +2?) Vi+x?
————dy=- | ———dx =- x xdx it
J’ ‘/(1 3§ yz) Y I x I ()
Let 1+y2-t = 2ydy=dt and 1+x’=m’
i) = —f dt = J'ZL.mdm
m -—
1:4 m? m2+1-1
= 21/2+fm2-1dm-0 = \/?+J'7_—_T—dm-0
1 1 -1
= ﬂ+f(1+ = )dm=0 = Jt+m+ =
m- -1 2
Now, substituting the value of t and m, we get
V1+x%-1
J1+y2+y1+ +—1 =
yZ x og ‘/'1+—2 +1 +C=0
21. (& +yMdy = xy dx. If y(1) = 1 and y(x,)e, then find the value of x,,
Sol. Given differential equation is (x? + y*)dy = xy dx
It is also written as
A ()
2 yz
Now, to solve let y = vx. [+ (7)) is a homogeneous equation]

CBSs MATHEMATICS

=

= 2xdx=2mdm = xdx=mdm

[CBSE Bhubneshwar 2015]
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Differentiating y = vx with respect to x, we get

dx dx
d
Puttingy=vxand%=v+xj—§in(i),weget
dv _  xux
+ ——————
kT x%+ (vx)?
v+xd—v= ox? X 5k dv= ox? __v
dx  x?+p2x? dx *1+0%) 1+0?
xéz= - 2 dv _ g=0=7
dx ~ (1+0? Yax ~ (1+2%)
xd_v= _03 - (1+v)dv=_d_x
dx (1+02) v3 %

Integrating both sides, we get

...(iil)

(1+o°)dv gy
: (R
= 0
= do .d 1
z = [ S+ 2= log | x|+C = ——5+log|v|=-log|x|+C
. v 4 2v
< = kAl | L=-log|x|+C = ke SR ly|-log | x|=-log|x|+C
3 27 Blx 8 27 T8y -log 8
S 2
& = —?Hog ly|=C .. (i)
S_ Given, x=1,y=1
» 1 1
S = T 1+log|1|— = _5=C [-log1=0]
|
) Now (ii) becomes
0
O~
o x* 1 2 1 X2 -y
S
(¥, ]

—§+loglyl=—'2— = loglyl-—y——-f = log|y|=

Putting x = xp and y = e in (iii), we get

x2 ¢ x2-é
0 0 2 2
log |e|= 1= = = xp-e =2
2¢
= 2= 32 = =3
Xy = 3e x,=+v3e

d
22. Show that the differential equation (x - y)-d—z- = x+ 2y is homogeneous and solve it.

[CBSE (AI) 2010, 2017; (F) 2013; Ajmer 2015]
d
Sol. Given, (x- y)% = x+2y

By simplifying the above equation, we get
dy x+2y
2 __x-y il
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x+2y
A=Y
Ax+2A\y  A(x+2y)
AM-Ay  Ax-y)

Let F(x,y)=

then F(Ax,Ay)= = NF(x,y)

F(x, y) is homogeneous function and hence given differential equation is homogeneous.

Now, let y = W e x B2
ow,let y=vx = —-=v+x

Substituting these values in equation (i), we get
dv  x+2vx

v+xE= X —0x
- dv_1+20_ _1+20 v+v 1+v+0
dx 1-v 1-v 1-v

1-2 dx

= s

By integrating both sides, we get
i 1-v dx
1+0+7° -
1-v
LI_IS--"’vz+v+1dv
Let 1-v=AQv+1)+B=2Av+(A+B)

Comparing coefficients of both sides, we get

1 3
2A=-1, A+B=1 or A—_E’B—E
1 3
1— ——Qv+1)+ 5
J' . v dv=f 2 5 zdv
v +o+1 v +o+1

1, 2v+1 +3f do
vP+o+1 °72 vz+v+1

o —f 2v+1 —f

..(i)

v’ +v+1 3
(’“'2) 4
v+1
1 8. 2 2
_‘—1°g|v ol |+ox /3tan \/32
2
Now, substituting it in equation (i7), we get
g +
—%—log | o*+v+1 |+\/3tan'l(21:/§1)=logx+C
2
OO e ) P F+1
= ——log|—=+=+1|+y3tan” =logx+C
1 2 2141 St [ 21X
= —=log|x?+xy+y® |+5logx’+y3tan(——|=logx+C
= 2 V3x
1, 2 2 af2ytx)_
= -—log|x"+xy+y | +v3tan (,/éx =

| =
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d
23. Solve Ey =cos(x+y) +sin(x+y).

d
Sol. Given, % =cos(x+y) +sin(x +y)

dy dz
Put xX+y=z = 1d——a—

On substituting these values in equation (i), we get
I A
dx ~1)=cosztsinz = FE (cosz+sinz+1) =
On integrating both sides, we get

MATHEMATICS
ReVISION MODULE=

[NCERT Exemplar]

dz

=]y
cosz+sinz+1

dz
fcosz+sinz+1 -fldx
S R =5
1-tan“z/2 5 2tanz/2 .
1+tan’z/2 1+tan?z/2
dz
= ] 2 2 = [dx
1-tan“z/2 +2tanz/2+1+tan"z/2
(1+tan®z/2)
(1+tan’®z/2)dz sec’z/2dz .
= I ovomnzs I2(1+tanz/2) Ja
1
Putl+tanz/2=t = (Eseczz/2)dz=dt
dt
= fT=fdx = log|t]|=x+C
_ (x+y) |_
= log | 1+tanz/2 |=x+C = log|l+tan 2 =x+C

24. Find the particular solution of the differential equation:

(1-19(1 +log x) dx + 2xy dy = 0 given thaty =0 whenx =1 [CBSE Delhi 2016]
Sol. Wehave (1-1?)(1+logx)dx+2xydy=0
2yd 1+logx)d
= 2xydy = - (1-y°)(1 + log x) dx = lyy2=—( oxgx)x
=¥
Integrating both sides, we get
1+1 1+1
- 1_23/_2@:_;(;:&“ - _logll_yzlz_f(;:gﬁdx
1
= -log|1-y*|=-fzdz [Let1+logx=z = —dx=dz
2
1
= log|1-y*|=5+C = log|1-y’|= ix) G
Putting x=1and y =0, we get
_ (1+log]* A . B
= logl= 2 g 3 &4 - 0—2+C = C——2
2
1+1 1
Hence, particular solution is log | 1-y? I=#_E'
CB5S5 MATHEMATICS A= P STUDY

CIRCLE

[y )
yd
jw |
-
O
O
G
w
b
-
~
Q
(=
S
(@
O
=
-
r~
m
_><
_‘
I
=
=
p
(@
=
(@)
3
=
-
>
=
@)
>
sl
X
(a0 )
N
5
3% )
o
=



[—1 -
: P SINCE 2001... MATHEMATICS
REVISION MODULE

STUDY CIRCLE

ACC:NTS =DUCATIONAL PROMOTERS

25. Find the general solution of the following differential equation:

A+ D)+ (x - y)—l = [CBSE Delhi 2016]

d
Sol. We have (1 +y2)+( il V)% 0

= (x—e"“-ly)%=— (1+y?%)

1+y° _ ety
- d_y(_y) - d_(_)
X

dx ey dy 1+y°
= Lo * 4 ol w5 d_x+ . x= ey
dy  1+y* 1+ dy 1+y*" 1+
. dx 1 =y
It is in the form d—+Px=Q, where P = yand Q= 7
Y 1.+ 1+y
IF:e."P‘dy=eI-lTl;_zldy :em-‘y
5 etan"y
= Therefore, general solution is x.e™" ¥ = [ @ Ydy +C
- tan™! % n2
o = x.e™ Y=[ete*dz+C
= = tan'ly = J‘ sz +C
5 x.e = |e*dz
© 22 . 2tan”'y
a = x.emv=5_4C = x. e y=2 +C N
© 2 Z
o 1 o
w == unly -tan™! .
e = x=7e FC T 3
= O
+ - : ; i : . dy _ x+ycosx =
© 26. Find the particular solution of differential equation: P H Aatee given that y =1 when %
T 4
N x=0. [CBSE (North) 2016] S
& Sol. We have =
: 3
a3 dy  x+ycosx =
& S e T — .
dx 1+sinx =
d d T
- Y__ x‘ _yco'sx - 4, cos‘x . x. T
dx  1+sinx 1+sinx dx "’ T+sinx 1+sinx <
. dy cosx X e
b= L = = = - 2
It is in the form i Py=Q, where P 1+sinx'Q T ordtn é:
X .
Now IF = e'rlio:inxdx = elogl 1*sind] = 7 4 ginx :
Therefore, general solution is %
f-—(1+sinx)d fxd 3
+sinx) = |- +si - 1. - 3
y(1+sinx) Toeting 1+sinx)dx+C xdx+C ™
2 ra
= y(+sinx)=-—=+C E
[y |
1(1+sin0)=0+C [Giveny=1and x=0] = @=1 T
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Hence, particular solution is
2
y(1 +sinx) = -"?+ 1
_ 2- b
Y7 2(1 +sinx)

Long Answer Questions

1. Solve the following differential equation:
7
3¢" tan y dx + (2 - €) sec’ y dy = 0, given that when x=0,y = Y [CBSE (F) 2012]

Sol. Given, 3¢* tanydx + (2 -¢*) sec’ ydy = 0
= (2-¢)sec ydy=-23¢tanydx

™ sec’y . 8

= tany Y T p g

i sec?yd

" yay . —e'dx
/ tany 7 2-¢*

=
= log |tany|=3log |2-¢| +1logC
= log |tany| =log |C. (2-¢")|

= tany:C(Z—e")3

Putting x =0,y =—, we get

= tanZ=C(2—e°)3 = 1=c2-1° = 1=cC
Therefore, particular solutionis tany=(2- e’)3.
2. Solve: xdy-ydx=/x*+ydx [CBSE (AI) 2011]

S0S0S96ELL16* // 0E19856E66° 16+

Sol. The given differential equation can be written as

dy JX+y’+y
x

7% ,x#0
Clearly, it is a homogeneous differential equation.
; dy BO% oxs
Putting y = vx and Iy = Uty init, we get
dv  yx*+0v*x* +ox dv 5
ptx—= = optx—=y{1+0%+0
dx x dx
= L 1+2° = B0
Yax ~ v J1+422 %

Integrating both sides, we get

HEZZ1628 = HIYOWYA AMOHD YNYHL X31dWOD 1ANOALYS 0014 ANZ

J‘/lf.'.fzdv j’idx = log|v+y1+0®|=log | x |+logC
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v, o

= {y+/x%+y° P =C22 [Squaring both sides]
Hence, {y+/x?+12}> =C22? gives the required solution.

= |o+y1+0? |=|Cx| = =| Cx | [-o=y/x]

3. Show that the differential equation (xe¥” + y) dx = x dy is homogeneous. Find the particular

solution of this differential equation, given thatx =1 wheny =1. [CBSE Delhi 2013]
y ¥
= d e -
Sol. Given differential equation is (x.eJr + y)dx = xdy = % = % ()]
y
ex +
Let Flxy)=———"
- -
Ax % A g
e+ eX +
=  FOwh\y)= e)\x Y =N TS \0F(x,y)
x
Hence, given differential equation (i) is homogeneous.
: . dy __ .
= t y=ox = L TUtx
< Now, given differential equation (i) would become
O v+x@_=_x.ex+vx =5 v+x.-d—v-=e"+v =5 x.@-=e"
P dx x dx dx
0 -0
o d—v=£ = fe"’dv= L = e—=]ogx+C
e & X v -1 N
& % -
= 7 1 L £
b = —€ *=logx+C = —y=logx+C = e*.logx+Ce*+1=0 g
S e S
% Puttingx=1,y =1, we get %
T 1 =
N elogl+Ce+1=0 > C=- §
0
3 The required particular solution is E
o
% 3 1 ¥ y Xy =
78 ex.logx——ex+1=0 or e*logx-ex +1=0 =
€ 52
4. Show that the differential equation [x sin ( ]dx +xdy =0 is homogeneous. Find the ;’
Z
particular solution of this differential equation, given that y = % when x =1. [CBSE (AI) 2013] 3:;
X
(@)
. 2(Y
dy y-xsin®(= =
Sol. Given differential equation is [xsin2 (}/—) - y]dx +xdy=0 = & - —(Zl () 2
x dx X =
y —xsin® (%) %
Let  Flxy)=———— =
5 :
)xy—)\xsinzﬁy 0y—xsinz% " §
Then F(Ax,Ay)= e =A 7 =N'F(x,y) E
Hence, differential equation (i) is homogeneous. =
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dy dv
Now, lety=vx = e = v+xdx
Putting these value in (i), we get
. 2 UX
dp. OX—XSBV:=on dv _ x{v-sin’v}
Dt = Ex ==
dx % dx x
dv - dv 125 dv dx
= v+ X =0-SIND = X" =-sinv =P =—-—
dx dx sin’v X
Integrating both sides, we get
1
= fcoseczvdv = f;dx = -—cotv=-logx+C = logx —cot(%) =C ...(i0)
Putting y = and x = 1in (ii), we get
log1- cot— Cc = 0-1=C = C=-1

Hence, particular solution is
logx—cot(%)=—1 - logx—cot(%)+1 =0

; g i : ’ . dy _ xQlogx+1) .
5. Find the particular solution of the differential equation S o given that
sin y+y cos y

: INId13H

y=>5 whenx=1. [CBSE Delhi 2014] [HOTS]

dy _ (2 log x+1)
dx  sin y+y cos y

Sol. Given differential equation is
= (siny+ycosy)dy=x(2logx+1)dx
=  [sinydy+[ycosydy =2[xlogxdx+[xdx

= [sinydy+[ysiny - [siny dy]=2 + [ xdx

x (g
long - J';.?dx

= [sinydy+ysiny -[sinydy = x*logx - [xdx + [xdx +C

=  ysiny=2x*logx + C, is general solution. ()

S0S0S96ELL16* // OEL98B56E667 16

m
For particular solution, we put y = when x=1

< T
(i) becomes —-sin—-=1.log1+C > z=C [- log1=0]

Putting the value of C in (i), we get the required particular solution

ysiny = leogx-i-%

6. If a curve y = f(x), passing through the point (1, 2) is the solution of the differential equation
2% dy = (2xy + y)dx.
Find the value of f(1/2).

)
Z
(w |
=TS
O
O
=
wn
2
N
©)
(=
=
(@'
O
=
-
m
>
_'
I
e
Z
b
M
s
@)
=
75
)
-
=
@
b
)
I
co
N
0
)
=
B

Sol. We have
2% dy = (2xy + y)dx
dy _2y+y
e 552 ...(1)
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2y+y?
x,y) =
feyy==5
2A%xy + N%y? _2xy+ T3
Ax, Ay) = = AOf(x,
= [N =T L= N (x,y)
= Given differential equation is a homogeneous differential equation.
dy dv
Put y=ovx = E-v+xa

Using these values in (i), we get
dv _ 2xvx+v’x® _ 2x%v+0’x?

v+xdx 2 = =
= v+xgg_=___2v+v2
dx 2
= dv _ 2w+’ =20+vz—20=v_2
= & 2 2
dv 1 dx dv _dx
= L= = 282 =52
T g
= Integrating, we get
= = %=log|x|+c
2 _2x
i = T=loglx|+C ...(i1)
0
g Since (ii) passes through (1, 2).
° — =logll|+C = C=-1
&_o From (ii)
< o
. T—logx—l
S
v 2x _ - S
= = Y =l-logx = y= 1-logx
N 1
S o(2)- e
o = =
S 2 1—log% 1+log2
&

3)13) " Tz

d
7. If cos x;y —ysinx=6x,0<x< X and y(%) = 0. Find the value of y(%)

2
Sol. We have
dy
cosx— —ysinx = 6x
dy ysinx 6x dy (_sinx 6x
=  gx cosx _cosx — Gdx (cosx) = Cosx
-sinx . 6x

d
It is of the form —y+Py= Q,where P= COS X 7= cosXx °

sinx
IF= edex_ ef—d =e|og|cosx|= COS X

K
Z
S
-
3
O
O
_7U
w
>
—
S
o
Q
=
(®)
(@)
=
-
—
m
>3
—
X
b
Z
>
)
I
Q
=
75
-
>
=
Q)
>
)
X
ca
g |
=
[y )
M
E:
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Solution is ycosx = [ cos Zcosxdx+C
= ycosx=j'6xdx+C-6; +C=32+C
n
(3)=0
n? n? 2
= 0-3><9+C- 3+C = C--3
2
ycosx=3x2—?
2 n’
— y=(3x —T)secx

(1)_(3_7t2 n_z) n
Nel™\ 36 ~ 3 /%6

Js T

d
8. Solve: xEy+y-x+xy cot x=0(x#0)

Sol. The given differential equation x%+ y-x+xy cot x=0(x#0)

dy

= H—;+(cotx+ )y

This is a linear differential equation of the form

So, IF = l(cotx+5)x

= elog|xsinx| =

1 (Dividing both sides by x)

- elog| sinx| +log| x |

xsinx

Multiplying both sides by IF in equation (i), we get

dy

xsinx
dx

dy

= xsinx——+(xcosx +sinx)y = xsinx

dx

1
+xsmx(cotx+ )y xsinx

=

On integrating both sides, we get

= d(yxsinx) = x sin x dx

yxsinx = [ xsinxdx

Let I = [xsinxdx = xX(-cosx) - [1.(- cosx)dx (Using by parts)

I=-2xcosx+sin

+C ..(ii)

X

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

yxsinx=-xcos
= yxsinx =sinx-

1
Hence, y = i cotx +

CBSs MATHEMATICS

xsinx

x+sinx+C

xcosx+C

is the required solution.

[NCERTI[CBSE (East) 2016]

d 1
%+Py=Q,whereP=cotx+;and Q=1.

%@xsinx) =xsinx

[ =

MATHEMATICS

REVISION MODULE

()

[By product rule]
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9. Find the particular solution of the differential equation
(1+ e®dy + (1 +y?) " dx =0 given thaty =1 when x = 0. [NCERT] [CBSE (F) 2011]
Sol. We have, (1 +¢”) dy + (1 + %) ¢*dx = 0 and given thaty = 1, whenx = 0

dy _ -(1+y%)e" - dy  e“dx

dx 1+e* —(1+y2) 1+
Integrating both sides, we get

e*dx
= —tanly=
J’1+y I1+e g fl+(e")2

= [Putting e* =t = e*dx = dt]
= -tan"'y=tan™ () + C
= -tanly=tan () +C ..(i)

Putx =0,y = 1in (i), we get

w2

~tan'1 =tan! () + C >  -g=4+C = C=-3

Putting the value of C in (i), we get

: ANI1d13H

n n
—tan”ly = tan™ (¢*) - 5 = o= tan”! (¢*) + tan”'y

n
Hence, tan™'(¢") + tan™' y = 7 is the required solution.

Questions for Practice

m Objective Type Questions
1. Choose and write the correct option in each of the following questions.

S0S0S96ELL16* // OEL9856E667 16

(v) The general solution of the differential equation ¢* dy + (y €* + 2x) dx = 0 is
@ xé+x*=C B)x+y*=C (ye+x*=C d ye'+x*=C

)
ri
(w
o
3
. : - dy\’ dzy ‘
(/) The degree of the differential equation is (1 + E) T2 [NCERT Exemplar] g‘
X
~
@1 (b) 2 © 3 d) 4 &
. e I | q
(if) The order and degree of the differential equation PR y+ ( T ) are respectively g
X s
@) 4,1 ) 4,2 © 2,2 d) 2,4 5
d =
(iif) The integrating factor of the differential equation x% -y=22"is z
-
(@) e (b e © @ x =
X @)
: : : ; pel i dy . =
(iv) Solution of the differential equation X +y=xe"is <
px
@) xy=€(1-x)+C (b) xy=e*(x+1)+C =
© =& @y-1)+C d) xy=¢(x-1)+C %
S
o
E:
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B Conceptual Questions

2. What is the degree of the following differential equation:

dyy d’y
L) || e e = 2 .
5x(25) —> 6y =logx? [CBSE Delhi 2010]
3. Write the degree of the following differential equation:
d*y 3 dy\*
3| als GRAY .
x ( = ) +2(2L) =0 [CBSE Delhi 2013]
4. Write the sum of the order and degree of the following differential equation:
d’y 5 dy \?
(—) +(—) +x*=0 [CBSE (F) 2015]
dxz dx 2 2 d 2
5. Find the product of the order and degree x(;i) + (%) +y%=0. [CBSE Chennai 2015)
d
6. Write the integrating factor of %(xlogx) +y=2logx. [CBSE Punchkula 2015]

7. Solve: e/% = x?
8. State whether y = ¢*(x + a) is the solution of differential equation:

dy
T — X
m PRt
= d +1
an 9. Solve:g%—-y(xT)-=0

m Very Short Answer Questions

d
10. Write the general solution of the differential equation % - %
: ; . dy 1ty
11. Write the integrating factor of pr

d
12. Given that Ey = ¢ and y = 0 when x = 5. Find the value of x when y = 3.

d
13. Find the general solution of the differential equation d_Z =2¥7x,

® Short Answer Questions

14. Solve the following differential equation:

S0S0S96E4L716* // 0E19856E667 16+

Coszxs—i +y=tanx [CBSE Delhi 2008, 2011; (AI) 2009]

15. Solve the differential equation:
2+ 1)% +2xy=yx2+4 [CBSE (AI) 2010]

16. Solve the differential equation:
(x* + 3xy + y*)dx - X’dy = 0 given that y = 0, when x = 1 [CBSE (East) 2016)
17. Solve the differential equation : (x + 1)% -y= e (x+ 1)3 [CBSE (South) 2016]

d
18. Find the particular solution of this differential equation xZ% -xy=1+ cos(%),x # 0. Find the

particular solution of this differential equation, given that when x =1,y = % [CBSE (F) 2013]

N
zZ
S
.
—
@)
@)
_”
w
i
-~
®)
=
=
a
O
=
=)
=
m
3
-—'
T
>
Z
>
a
-
@)
=
A~
-
=
=
G
p
)
T
[ee)
(g )
9
[p )
=
=
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d
19. Find the particular solution of the differential equation d—i S given thaty =1, when x = 0.
Rl [CBSE Delhi 2015)
: : . dy : T
20. Solve the differential equation Jx Tycotx=2cos x, given that y=0, when x= 7
[CBSE (F) 2014]
21. Solve the differential equation (x* - yx?) dy + (y* + X’y*) dx = 0, given that y = 1, when x = 1.
[CBSE (F) 2014]
22. Solve the differential equation:
dy x+y s
ey [CBSE 2019 (65/3/1)]
23. Solve the differential equation:
(1+x%)dy + 2xy dx = cotxdx [CBSE 2019 (65/3/1)]

24. Find the general solution of the differential equation x’y dx — (x* + y°) dy = 0. [CBSE 2020 (65/3/1))

d
25. Find the particular solution of the differential equation log (%) = 3x +4y, given that y = 0 when
x=0. [CBSE (AI) 2014]

® Long Answer Questions

+ ANI1d13H

26. Solve the following differential equation, given that y = 0, when x = 2—:

d
sin2v 5~ y = tanx [CBSE Chennai 2015

27. Solve the following differential equation:
[y—xcos(%) ycos(y) 2xsm(y)

* :
28. Find the particular solution of the differential equation (1 + x* )% = (e"'t‘“ L y) giventhaty =1,

dx =0 [CBSE (F) 2015]

dy +

S0S0S96ELL°16* // 0E19856E667 16+

when x = 0. [CBSE Panchkula 2015]
29. Find the particular solution of the following differential equation:
d
xyEy =(x+2)(y+2); y=-1whenx=1 [CBSE Delhi 2012]
30. Find the particular solution of the differential equation
%4» xcoty =2y +y”coty, (y # 0) given that x=0 when y = % - [CBSE (AI) 2013]
31. Find the particular solution of the differential equation x(1 + y)dx - y(1 + X)dy =0 given that
y=1whenx=0. [CBSE (A 2014]
32. Find the particular solution of the differential equation satisfying the given conditions
Pdy+(xy+y)dx=0;y=1whenx=1 [CBSE Delhi 2010]

33. (X +y)dy=xydx. If y(1) = 1 and y(x,) = ¢, then find the value of x,. [CBSE Bhubaneswar 2015]
34. Find the particular solution of the differential equation (y —sinx)dx + (tanx)dy = 0 satisfying the
condition that y = 0 when x = 0. [CBSE Guwahati 2015]

i px—xdy
y

35. =0, x, y> 0 and y(1) = x” then find the value of y(5)
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Answers
1. (i) (b) (i) (a) (iii) (c) (iv) (d) @ (©
21 22 4.4 5.4 6. log x
x
7.y=2(xlogx-x)+C 8. Yes 9. y=x&*C 10.y=Cx 11. ix-
6
12. e_;-_g 13. 2%-2¥=C 14. y=tanx-1+Ce ™"~
2 = B I " xlog|x|
15. (F+1)y=2Va" +4 +2log|x +V/x* +4] 16. ¥ =1 ioglx]
X e (y)_ 14.13 " "
17. o7 =&+)5 -5 +C 18 tan|— "§+5 19. —?+logly|—0
20. 2y sin x = — (1 + cos 2x) 21. log|y|+%=—-}-‘-+x+1
22 tan"(l)=llog(x2+y2)+c 23. y= log|sinx|+ 24 log|y|=x—3+C
\ x) 2 . 1+x? 1+x? ] 3y’
° 25. 46 + 3¢ W =7 26. y=tanx-ytanx 27. yz—?_xzcos(%)=c
o -1
Z it il O, 1 ORI T
m 28. ye T e 29. x+2log|x| -2 30. xsiny = y’siny n
31.y2=2x2+1 32. 3x2y=y+2x 33. x0=J§e
34. y=-%—sinx 3 25

SO0S0S96ELL16* // OEL98S6E667 16+
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