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Q1 Determine order and degree(if defined) of differential equation
4

% +sin(y") =0
Answer.

4

L+ sin(y") =0
: y"" +sin(y™) =0

The highest order derivative present in the differential equation is y"”. Therefore, its order is four.
The given differential equation is not a polynomial equation in its derivatives. Hence, its degree is not defined.

nn
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Q2 Determine order and degree(if defined) of differential equation
y +5y=0

Answer.y' + 5y =0
The highest order derivative present in the differential

equation is y'. Therefore, its order is one.
It is a polynomial equation in 3’ . The highest power raised to

1y’ is 1. Hence, its degree is one.
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Q3 Determine order and degree(if defined) of differential equation ( ( ) + 33 dt2 =0 ) .

Answer. (( )4+ +3sLs = 0) .

The highest order derivative present in the given differential equation is &s

R Therefore,

its order is two.
It is a polynomial equation in < F and = ds . The power raised to 42 rm £is1
Hence, its degree is one.
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04
Determine order and degree(if defined) of differential

d?y\ 2 dy\ _
(ﬁ) +cos<%> =0



Answer.
2.\ 2
(%) + cos(j—i) =0
The highest order derivative present in the given differential
ﬂ
dz?
The given differential equation is not a polynomial equation

equation is . Therefore, its order is 2 .

in its derivatives. Hence, its degree is not defined.
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Q5
Determine order and degree(if defined) of differential equation
2
d—z = cos 3 + sin 3z
dz
Answer.
d%y .
— = cos 3T + sin 3z
dx
d%y .
= — —cos3z —sin3z =0
dz

The highest order derivative present in the differential.

R . .
equation is d—g;' . Therefore, its order is two.
&L
. . .. . d?
It is a polynomial equation in dz? and the power raised to d—i’
&L

Hence, its degree is one.
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Q6
Determine order and degree(if defined) of differential

equation (y")” + (¥")° + (v')* +¥° =0

Answer.
W)+ @)+ @) +y° =0
The highest order derivative present in the differential equation is y”. Therefore, its

order is three.
The given differential equation is a polynomial equation in y”,y’, and v/
The highest power raised to y" is 2 . Hence, its degree is 2 .
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Q7
Determine order and degree(if defined) of differential

equation y"” +2y" +y' =0

Answer.



yll _|_ 2yll +yl — O
The highest order derivative present in the differential

equation is y"”'. Therefore, its order is three.
It is a polynomial equation in y"”’, 4" and 3y’ . The highest power

raised to 3"’ is 1. Hence, its degreeis 1.
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08
Determine order and degree(if defined) of differential

equation y’' + y = €

Answer.

y/ +y=e"

=y +y—e*=0
The highest order derivative present in the differential
equation is y’ . Therefore, its order is one.
The given differential equation is a polynomial equation in y’
and the highest power raised to y’ is one. Hence, its degree is

one.
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Q9
Determine order and degree(if defined) of differential

equation " + (y')° + 2y =0

Answer.

v + () +2y=0
The highest order derivative present in the differential
equation is y”. Therefore, its order is two.
The given differential equation is a polynomial equation in y”

Hence, its degree is one.
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Q10
Determine order and degree(if defined) of differential

equation y” 4+ 2y’ +siny =0

Answer.

y' 4+ 2y +siny=0
The highest order derivative present in the differential
equation is y”. Therefore, its order is two.
This is a polynomial equation in " and 4’ and the highest

power raised to y” is one. Hence, its degree is one.
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Q11
The degree of the differential equation

a2y 3 w\2 . (dy _

(A) 3(B)2(C)1(D) not defined

Answer.
d%y 3 dy 2 . dy .

The given differential equation is not a polynomial equation
in its derivatives. Therefore, its degree is not defined.

Hence, the correct answer is D.
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Q12
The order of the differential equation
2d’ o dy _

(4)2(B)1(C)0(D) not defined

Answer.
2d’y o dy _
The highest order derivative present in the given differential

L2 . .
equation is = . Therefore, its order is two.
L

Hence, the correct answer is A.
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Qly=¢€e"+1 : ¢y —9y'=0

Answer.
Differentiating both sides of this equation with respect to x ,

we get:

dy d
= (e +1)

dx
=y = ...(3)

Now, differentiating equation (i) with respect to z, we get:

L) = L ()

= y/ — eCL‘

Substituting the values of ¥’ and y” in the given differential equation, we get the L.H.S. as
Y-y =e"—e*=0=R.H.S

Thus, the given function is the solution of the corresponding differential equation.
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QRy=z>4+2c+C :y —2x-2=0

Answer.

y=x>+2x+C

Differentiating both sides of this equation with respect to x
we get:

y = %(m2+2m+0)

=y =2z +2
Substituting the value of ' in the given differential equation,
we get:
LHS. =y —-2x—-2=2z+2-2z—-2=0= R.H.S.
Hence, the given function is the solution of the

corresponding differential equation.
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Q3y=cosz+C : ¢y +sinz=0

Answer.
y=cosxz+ C
Differentiating both sides of this equation with respect to x, we get:

y = %(cosm—kC)

=y = —sinz

Substituting the value of ¥ in the given differential equation, we get:

LH.S. =y +sinz = —sinz +sinz = 0 = R.H.S.

Hence, the given function is the solution of the corresponding differential equation.
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Qdy=+vV1+a2 : y =2

1422

Answer.
y=+v1+zx2

Differentiating both sides of the equation with respect to = ,

we get:

y =L (Vitad)

r__ 1 d 2
V= w ()
y/ — 1

2v/ 1422
Y = —




£ 2

—y = — _x/1
y 1+ 22 Tt
Sy = 2
Yy
=9y =
Y 1+ 22

o.L.H.S.=R.H.S.
Hence, the given function is the solution of the corresponding differential equation.
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QBy=Ax : azy =y(@#0)

Answer.
y=Ax
Differentiating both sides with respect to x, we get:
y' = -+ (Ax)
=1y =A
Substituting the value of ¥ in the given differential equation, we get:

Hence, the given function is the solution of the corresponding differential equation.
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Qby=zxsinz :zy =y+ /22 —y2(r #0andz > yorz < —y)

Answer.

y=zsinz

Differentiating both sides of this equation with respect to x;
we get:

y = %(a@ sin z)

=y =sinz- %(w) + - %(sinm)

=y =sinz + zcosz

Substituting the value of ¥’ in the given differential equation, we get:
L.H.S.

=zsinz + zcosx)

=y+z?-y/1—sin’z

2

xZr
=y+ay/y’ -2
— R.H.S.
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2
Qzy=logy+C :y = (ay#1)




Answer.
xy =logy+ C
Differentiating both sides of this equation with respect to x ,

we get:

=y’ +ayy =y
= (zy— 1)y = —y°

y2

= y, - 1—zy
.". Hence, the given function is the solution of the

corresponding differential equation.
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Q8y—cosy==x : (ysiny+cosy+x)y =y

Answer.
y—cosy=z ...(7)
Differentiating both sides of the equation with respect to xz, we get:

dy d d
P E(COS?J) = E(l‘)

=9y +siny-y' =1
=y (1 +siny) =1

r_ 1
=Y = 1+siny

Substituting the value of ¢’ in equation (i), we get:
L.H.S. = (ysiny+ cosy + )y’

. 1
= (ysiny + cosy + y — cos y) X T sy
— 1 3 1
=y(l+siny) - g
=Y

=R.H.S.
Hence, the given function is the solution of the corresponding differential equation.
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Qzr+y=tanly : 2y +9y2+1=0

Answer.
T+y= tan~! Y
Differentiating both sides of this equation with respect to x, we get:

%(m +y) = % (tarr1 y)

=1+y = [ngﬂ}y’



= / [ 1 —
Yy T
[1— (1442
L[]
1+ y?
r 2
-y
= =
e }
—(1+v%)
=Y = a2
Y
substituting the value of 4’ in the given differential equation, we get:
L.HS. : %y +y2+1=142 l# +y?+1
Y
=-1-y’+y’+1
=0
=R.H.S.

Hence, the given function is the solution of the corresponding differential equation.
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010y = Va2 — 22z € (—a,a) : a:+y;l—i = 0(y # 0)

Answer.

Differentiating both sides of this equation with respect to x, we get:

y=a?— a2
d d
a9 _ _( 2 _ xQ)
dr dr
d 1 d
S A B
der  9./aq2 — 72 dz
—(-22)
= —(—2z
2va? — z?
B —T
Vi g2
Substituting the value of j—z in the given differential equation, we get:
dy 5 5 —T
LHS. =z+y—=2x+Va" —z" X
dx a2 — 2
=x—x
=0
=R.H.S

Hence, the given function is the solution of the corresponding differential equation.
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Q11 The numbers of arbitrary constants in the general solution of a differential equation of fourth order are:
(A)0(B)2(C)3(D)4



Answer. We know that the number of constants in the general solution of a differential equation of order n is
equal to its order.

Therefore, the number of constants in the general equation of fourth order differential equation is four.
Hence, the correct answer is D.
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Q12 The numbers of arbitrary constants in the particular solution of a differential equation of third order are:
A)3B)2(C)1({D)0

Answer.In a particular solution of a differential equation, there are no arbitrary constants.
Hence, the correct answer is D.
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Differentiating both sides of the given equation with respect to x, we get:
1, 19
atyem =0
- b by =0
Again, differentiating both sides with respect to z, we get:
0+7y"=0
= %y” =0
= %y” =0
= yu =0
yll — O
Hence, the required differential equation of the given curve is
,yll — 0
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Answer.

v =a (b2 _ :1:2)

Differentiating both sides with respect to x, we get:

2y3—z = a(—2z)

= 2yy' = —2ax

=yy =—az ...(3)

Again, differentiating both sides with respect to x, we get:



vy +yy' = —a
= (y’)2 +yy' = —a ...(i7)
Dividing equation (i¢) by equation (z), we get:
W) 4w —a
yy' T —az
= ayy" +2(y)’ —yy' =0
This is the required differential equation of the given curve.
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Q3y = ae’® + be

Answer.
y=ae’® +be 2 ... (i)
Differentiating both sides with respect to x, we get:
y' = 3aed® — 2be720 ... (ii)
Again, differentiating both sides with respect to x, we get:
y' = 9ae®® + 4be 2 ... (4ii)
Multiplying equation () with (i7) and then adding it to equation (ii), we get:
(2ae3“’ + 2be*2$) + (3a63$ — 2bcf2“’) =2y+y
= bae’® =2y + 3’

2y+y’
5

Now, multipling equation (7) with (ié¢) and subtracting equation

= ae’* =

(7) from it, we get:
(3a€® + 3be **) — (3ae® — 2be ") =3y — 3/
= bbe % =3y — ¢/

= be 2% = 3y;yl

Substituting the values of ae?* and be 2 in equation (4i7), we get:
y' =9. (2y—5ky’) n 4(31/;1/)

Ly 18y;—9y’ L+ 412yg4y’

Loy = 30y;—5y’

=y = 5y;)ry’

=y —y —6y=0
This is the required differential equation of the given curve.
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Q4y = €**(a + bx)

Answer.



y=e**(a+bzx) ...(3)
Differentiating both sides with respect to x, we get:
y' =2e**(a+bx) +€**-b
=y =e*(2a+2bx +b) ...(i7)
Multiplying equation () with equation (i) and then subtracting it from equation (i), we
get:
y' — 2y = €**(2a + 2bz + b) — €**(2a + 2bzx)
=y —2=">be¥ ... (i)
Differentiating both sides with respect to x, we get:
y'k — 2y = 2be®® ... (iv)
Dividing equation (iv) by equation (ii7), we get:

y' -2y
y'—2y

=y -2y =2y -4y
=y -4y +4y=0
This is the required differential equation of the given curve.
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Q5y = e€”(acosz + bsinz)

Answer.
y=e"(acosz + bsinz) ...(7)
Differentiating both sides with respect to x, we get:
y' =e"(acosz + bsinz) + e*(—asinz + bcos z)
=1y =e"[(a+b)cosz — (a—b)sinz] ... (i7)
Again, differentiating with respect to x, we get:
y" =¢€"[(a+b)cosz — (a — b)sinz| + €*[—(a + b) sinz — (a — b) cos z]
y" = e"[2bcosz — 2asin z
y" = 2€e"(bcosz — asinz)
= %, =e”(bcosx —asinz) ... (i)
Adding equations (¢) and (iii), we get:
Y+ %, = e*[(a + b) cosx — (a — b) sin z]

=yt =y
= 2y + 9"
:>yll 2yl+2y:

This is the required differential equation of the given curve.
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Q6 Form the differential equation of the family of circles touching the y-axis at the origin.

Answer. The centre of the circle touching the y-axis at origin lies on the x-axis.
Let (a, 0) be the centre of the circle.



Since it touches the y-axis at origin, its radius is a.

Now, the equation of the circle with centre (a, 0) and radius (a) is
(x —a)? +y? =a?

= 2?2 +y? =2az ...(i)

[ B

o (e, D)

T

Differentiating equation (i) with respect to z, we get:

2z 4 2yy’ = 2a

=>zt+yy =a

Now, on substituting the value of a in equation (z), we get:
2’ +y’ =2(z+yy)e

= x2 + y? = 222 + 2zyy’

= 2zyy’ + 22 = y?
This is the required differential equation.
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Q7 Form the differential equation of the family of parabolas having vertex at origin and axis along positive y-
axis.

Answer.
The equation of the parabola having the vertex at origin and the axis along the positive

y -axis is:

z? =day ... ()

Y

Differentiating equation (i) with respect to z, we get:
2z = 4ay’ ... (i)
Dividing equation (i) by equation (z), we get:

2z __ 4ay
2 day

2 _ ¥
=2=1
=zy' =2y
=axy —2y=0



This is the required differential equation.
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Q8 Form the differential equation of the family of ellipses having foci on y-axis and centre at origin.

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

as follows:

2 2 .
2—2—#%:1 . (7)

Ty
l\nj
Differentiating equation (i) with respect to z, we get:

2z 2yy'
w5 =0

=S+ 5 =0 ...(k)
Again, differentiating with respect to x, we get:

1 Yy +yy*
2 + a? =0

=+ +w') =0

= b_12 — _%(y2 +yy//)
Substituting this value in equation (ii), we get:
2 !
z [—ﬁ ((y’) + yy’)} +2 =0
2
= —z(y)" —zyy" +yy’ =0

= zyy” +2(y)’ —yy' =0
This is the required differential equation.
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Q9 Form the differential equation of the family of hyperbolas having foci on x-axis and centre at origin.

Answer.
The equation of the family of hyperbolas with the centre at origin and foci along the x -

axis is:
z? y2

a? b?

=1 ...()



'y

.|
1%

R

Differentiating both sides of equation (7) with respect to z, we get:

2z 2yy’
@
T v ..
Again, differentiating both sides with respect to z, we get:
1 vyt
P

2
= % — é ((y/) + yy//)
Substituting the value of a? in equation (iz), we get:
x

!/
() +w) -2 =
= :I:(y')2 +zyy” —yy' =0

= zyy" +2(y)" —yy =0
This is the required differential equation.
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Q10 Form the differential equation of the family of circles having centre on y-axis and radius 3 units.
Answer. Let the centre of the circle on y-axis be (0, b).

The differential equation of the family of circles with centre at (0, b) and radius 3 is as follows:
z? + (y — b)? = 32

=z2+(y—0)2=9 ...(3)

A

)l
it

Differentiating equation (i) with respect to z, we get:
2 +2(y—b)-y =0

= (@y—b)y=-z

=y—b= _y—f”

Substituting the value of (y — b) in equation (¢), we get:



= a? ()’ +1) =9y’
= (2 —9) (y') +22=0

This is the required differential equation.
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Q11
Which of the following differential equations has

y = c1e® + coe”* as the general solution?
2
(4) ZF +y=0

d

(B) di’—y 0

(iii)ﬁ—i—l:O
d?y

() Z=

iv) —-1=0
Answer.
The given equation is:
y=cre® +ce® ...(3)
Differentiating with respect to x, we get:
dy o
5, = cie’ —coe

Again, differentiating with respect to x, we get:
d%y _
= = cie’ + coe™”®

:_dzy—
dmz_y
d2

dz?

This is the required differential equation of the given equation of curve.

Hence, the correct answer is B.
Page : 391, Block Name : Exercise 9.3

Q12
Which of the following differential equation has y = x as one

of its particular solution?
2 _
) -t fry==1

T
—tro tay=z
dz?
d?y
d2

(A
(B) =

) = 'y $22—i—|—wy:0
(D)

dy _
D t+r—+zy=0



Answer.The given equation of curve is y = x.
Differentiating with respect to x, we get:

2=1 @)

dx
Again, differentiating with respect to x, we get:
d?y ..
E =0 (ZZ)

d%y dy
Now, on substituting the values of y, = and %=

from equation (i) and (ii) in each of the given alternatives,
we find that only the differential equation given in alternative C is correct.
2
ng T %+my—0—m2 l1+z-z
=
=0
Hence, the correct answer is C.
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_y _ 1l—cosz

Q dz = 1l+cosz

Answer.
The given differential equation is:

dy l—cosx

dz 1l+cosx
dy 2sin’ £

— _ 2 x
= = Toow = tan® 3
d
i—y:<sec2£— )
dx

Separating the variables, we get:

dy = (sec 1) dx
Now, integrating both sides of this equation, we get:

fdy:f(seCZ%—1)da::fsec2%dm—fda:
=y=2tang —z+C

This is the required general solution of the given differential equation.
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OZd—y:\/4—y2(—2<y<2)

Answer.



The given differential equation is:

@ l—cosx
dz 1+coszx

dy 2sin2§ 2z
:>%— 2cos2% = tan 5

_ 2z

= — = (sec 5= )
Separating the variables, we get:

dy = (sec2 5 - 1) dx
Now, integrating both sides of this equation, we get:
fdy:f(se@%—1)dac:fsec2%dx—fda;
=y=2tans —z+C
This is the required general solution of the given differential

equation.
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d
Q3 +y=1(y#1)

Answer.

The given differential equation is:
dy -

Gz +y= 1

= dy+ydr =dz
=dy=(1—-y)dz
Separating the variables, we get:

dy

Now, integrating both sides, we get:
dy

5[
= log(l—y) =z + logC
= —logC —log(l—y) ==
=1logC(1—y) = —=
=C(l-y)=e€"
=>1—y= %e‘w

:yzl—%e’

T

:>y:1+Ae’X<WhereA:—é>

This is the required general solution of the given differential equation.
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Q4 sec? x tan ydz + sec’ ytanzdy = 0

Answer.



The given differential equation is:
sec? z tan ydz + sec? ytan zdy = 0
sec? z tan ydz+sec® ytanxdy 0

= tanztany
sec’ _ sec? y
= tan x dz = tany dy
sec’ z _ sec’y
= tan dr = tany dy
Integrating both sides of this equation, we get:
sec’ z _ sec?y .
[ Ly = f—tany dy ...(4)
Let tanx =t
.4 _ 4t
.oo-(tanz) =
= secy = 4t
dx

= sec? zdx = dt

2 1
Now, /sec_a:dm = /—dt
tanz t
=logt
= log(tan )
Similarly, j;sa(:im dy = log(tany)

Substituting these values in equation (1), we get:
log(tanz) = — log(tany) + log C
= log(tanz) = log< ¢ )

tany

C
tany

= tanx =

= tanztany = C
This is the required general solution of the given differential

equation.
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Q5(e*+e®)dy— (" —e *)dz =0

Answer.
The given differential equation is:

(e*+e®)dy—(e" —e *)dz =0
= (e"+e?)dy= (" —e ") dx

= dy = [ete%] dz

ette~*

Integrating both sides of this equation, we get:
fdy=[ [Zi;iiz] dr + C
:»y:f[e“‘f”] de+C ...(3)

ert+e?

Let (e"+e®) =t
Differentiating both sides with respect to x, we get:



i(ew —+ e_x) — j—;

dx
e —e ' = %
= (e* —e ®)der =dt

Substituting this value in equation (7), we get:

y=['dt+C

=y =1log(t)+ C

=y=Ilog(e* +e %)+ C

This is the required general solution of the given differential equation.
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Q62 = (1+2%) (1+?)

dz

Answer.
The given differential equation is:
dy

—=1+2% (1+4?)

= 1121/2 = (1 + wZ) dx

Integrating both sides of this equation, we get:

d
[ = (1 +0?) do

=tanly = [dz + [2?dz
S tanly—z+ L 4+ C
This is the required general solution of the given differential equation.
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Q7 ylogydx — xdy = 0

Answer.
The given differential equation is:

ylogydx — xdy =0
= ylogydx = xdy

dy  dx
ylogy
Integrating both sides, we get:
dy  rdz .
ylogy = (2)
Let logy =1t
. d dt
o d—y(log y) = @
1 _ dt
Ty T dy
= ~dy = dt

Substituting this value in equation (i), we get:



-
= logt = logz + log C

= log(logy) = log Cx

= logy = Cx

=y =¢eC

This is the required general solution of the given differential equation.
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Q8z° L =

Answer.
The given differential equation is:

5dy 5
dz

d dy
= w—f + ? =
Integrating both sides, we get:
da
[ f = k (where k is any constant)
:>fw 5dx—|—fy Sdy =k
= I + =k

= af4 +y =4k
sz t+y*=C (C=—4k)
This is the required general solution of the given differential equation.
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Q9 d—y —sin 'z
Answer.
The given differential equation is:
dy . 1
— =sin" z
= dy = sin ! zdx

Integrating both sides, we get:

dy= [sin"'z-1)dzx
=y=[(sin'z-1)dz
= y=sin"_ xf( (sin”'z) - f(1) ) x

m) dx

:>y:sin*1x-m— (1 -
1)'

= y=xsin” w—l—f —dz ... ()



Letl — a2 =t
d 2\ __ dt

_ at
= 2z = Tr
= zdxr = —%dt

Substituting this value in equation (i), we get:
y=zsin 'z + f217dt

J(@)7dt

@) +C

> y=zsin 'z +t+C
:>y::1:sin*1x—|—\/1—x2+0

This is the required general solution of the given differential equation.

:>y:msin_1:1:+

:y:msin_lm—k

= N

Page : 396 , Block Name : Exercise 9.4
Q10 e® tanydx + (1 — e®) sec? ydy = 0

Answer.
The given differential equation is:

e” tanydz + (1 — ) sec? ydy = 0
(1 — e®) sec? ydy = —e® tan ydz

Separating the variables, we get:

secy s
tany dy T 1—e® dzx
Integrating both sides, we get:
secy . —e® .
W= =da .. (1)
Let tany = u
d — du
= d—y(tan y) = &
= sec?y = &

= sec? ydy = du

sec’y

du
tany dy = - logu = log(tan y)
Now,let 1 —e* =t

. d _dt
..E(l—em)—a

dt.
dz

= —edx = dt
= [ f; dz = f% = logt = log(1 — €%)

= —e¥ =

Substituting the values of [ %dy and [ 1__6; dx
= log(tany) = log(1l — e*) + log C

= log(tany) = log[C (1 — €*)]

= tany = C (1 —¢€")

This is the required general solution of the given differential equation.
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Q11 (:1:3+zc2—|—w+1) Z—i =222+ z;9y = 1whenz =0

Answer.
The given differential equation is:

(w3+x2+w+1)3—Z:2a}2+x

d: 212
dz (3 +z?+z+1)
22

(z+1)(2?+1)
Integrating both sides, we get:

20+ .

2224z A Bz+C ..
Let Cihemn = or1 T 2 (#4)
N Az’ +A+(Bz+C)(z+1)
(z+1)(z2+1) (z+1)(x2+1)

=224+ =Ax2+A+Bx+Czx+C
=2z2+z=(A+B)z?+ (B+C)z+ (A+C)

Comparing the coefficients of 2 and z, we get:

A+B=2
B+C=1
A+C=0

Solving these equations, we get:

A=1B=3%andC=+

Substltutmg the values of A, B, and C in equation (%), we get:
2224+ 1 1 1

(z+1)(z+1) 2 (m+1) 2(z?+1)

Therefore, equatlon becomes

3z —1
/dy_ / /w2+1dw
= y= —log(z +1) 3 GNP L 4
= glosta+ +5/$2+1 o5 [

1 3 2z 1
=>y:§10g(m+1)+z-/m2+1dm—§tan_1m+0

1 3 1
=y = —log(a: +1)+ Zlog(:/v2 + 1) — §tan*1 x+C

=y= % [2 log(z + 1) + ?)log(.’/ls2 + 1)] — %tan_1 x+C

=y=7 [(m +1)%(@* + 1)3] —gtan e+ C ... (i)
Now,y=1whenz =0.
= 1= 1log(1) — $tan 10+ C



:>I:%><()—%><O+C
=C=1
Substituting C = 1 in equation (#i7), we get:

y=1 [log(w +1)% (22 + 1)3] — ltan "tz +1
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dy

QlZm(m2—1)%:1;y:0Whenx:2

Answer.

T (:B2 — 1) % =1
dzx

z(z2-1)

= dy =
- 1
= dy= e e

Integrating both sides, we get:
_ 1 ;
fdy=[ R o ()
1 _ A B c .
Let:ﬂw71X$+1)__ Fter o (@)
1 _ A(z—1)(z+1)+Bz(z+1)
z(z—1)(z+1) z(z+1)
(A4+B+C)2*+(B-C)z—A
z(z—1)(z+1)

Comparing the coefficients of 22, z, and constant, we get:

Solving these equations, we get B = % and C' = % .

Substituting the values of A, B, and C in equation (i), we get:
1 _ 1 1

z(z—1)(z+1) T 2(z—1) 2(z+1)

Therefore, equation (¢) becomes:

Jdy=—[lde+ L[ Lrde+ 1 [-Lode

z+1

=y=—logx + %log(m —-1)+ %log(w +1)+logk

2(z— T
:y:%bﬁﬂi%iﬁ].“mo
Now, y = 0 when & = 2

2(9_
0= Jlog[ Ky

= = log<3Tk2) =0

= =>*
= 3k2=14

2_ 4
= k"= 3



Substituting the value of k? in equation (ii7), we get:

4(x—1)(z+1
y:%log[—( Sing)}

4(z?-1
y= %10g|: (3332 ):|
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Q13 cos<%) =a(a € R);y=1whenz =0

Answer.

dy
COS<E>
d; _
= d—y = COS la
T

= dy=costa

a

Integrating both sides, we get:
dy =cos 'a [dz
=y=cos ta-z+C
=y==xcos la+C ...(7)
Now, y = 1 when 2 = 0.
=1=0-cos ta+C
=C=1
Substituting C' = 1 in equation (¢), we get:
Yy==cz cos ta+1

1

y—1 _
= = = COS a
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014% =ytanz;y =1whenx =0

=

Answer.
dy
o — ytanzw

d
= Ty = tan zdz

Integrating both sides, we get:

fydy = — [tanzdz

= logy = log(sec z) + log C
= logy = log(Csecx)
=y=Csecx ...(7)



Now ,y=1whenz =0

=1=0C xsec0

=1=Cx1

=C=1

Substituting C = 1 in equation (¢), we get:

Yy =secc
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Q15
Find the equation of a curve passing through the point (0,0) and whose differential
equationis y’ = e*sinx

Answer.
The differential equation of the curve is:

y =e*sinz
= d—y =e’sinz
T
= dy =e€e*sinz
Integrating both sides, we get:
[dy= [€e*sinzdz ...(7)
Let I = [e®sinzdz

= I =sinz [e*dz — [ %(sin z) - [e?dz)dzx

:I:sinx-em—/cosm-e”’dm

d
= [ =sinz-e” — {cosa:-/exdac—/%(cosx)'/e‘”d:c} de|

= I =sinz- e — {cosm-e‘” - /(—sinw)-e“’dm}

= I =e€"sinx —e“cosx — I
= 2] = e”(sinx — cos )
e*(sinz — cosx)

2
Substituting this value in equation (i), we get:

e”(sinz—cosx)

=1=

y= "0 0L (i)

Now, the curve passes through point (0, 0).
0= eo(sinOQ—cos(l) L C

:O:utn+0

=C=1

Substituting C = % in equation (i:), we get:
y = Senees) |1

= 2y =e*(sinxz — cosz) + 1
=2y —1=¢e%(sinz — cosx)

. . . 2y—1 .
Hence, the required equation of the curve is “" = e®(sinz — cos z)
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Q16
For the differential equation o (z + 2)(y + 2) , find the solution curve passing

dz
through the point (1,—1) .

Answer.
The differential equation of the given curve is:

xy% =(z+2)(y+2)
Y o =2
2 2
Integrating both sides, we get:
2 2
f(l—m)dy:f<l+;)dm
1 1
=y—2log(y+2)=z+2logz+C
=y—x— C =logz? + log(y + 2)?
=y—z—C=loglz’(y+2)*] ...(3)
Now, the curve passes through point (1, —1) .
= —1-1-C =1log[(1)*(—1+ 2)?]
= —-2—-C=logl=0
=C=-2
Substituting C = —2 in equation (¢), we get:
y—x+2= log[xQ(y + 2)2}
This is the required solution of the given curve.
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Q17 Find the equation of a curve passing through the point (0, —2) given that at any point on the curve,
the product of the slope of its tangent and y-coordinate of the point is equal to the x-coordinate of the point.

Answer. Let x and y be the x-coordinate and y-coordinate of the curve respectively.
We know that the slope of a tangent to the curve in the coordinate axis is given by the relation,
dy

dz

According to the given information, we get:

dy

Y
= ydy = xdx

Integrating both sides, we get:

[Jydy = [zdz

=



¥y 2
=5 =5+C
=y?—22=2C ...(3)

Now, the curve passes through point (0, —2) .

s (=2)2-02=2C

=20C=14

Substituting 2C = 4 in equation (), we get:
y2 _ 2132 =4

This is the required equation of the curve.
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Q18 At any point (%, y) of a curve,
the slope of the tangent is twice the slope of the line segment joining the point of contact to the point (-4, -3).

Find the equation of the curve given that it passes through (-2, 1).

Answer.
It is given that (z,y) is the point of contact of the curve and its tangent.
The slope (m;) of the line segment joining (x,y) and (—4, —3) is %

We know that the slope of the tangent to the curve is given by the relation,
&
dx
.". Slope (mg2) of the tangent = %

According to the given information:

Mo — 2m1
dy  2(y+3)
= dr z+4
dy 2dx
= y+3 = zt+4

Integrating both sides, we get:
[ya=20
= log(y + 3) = 2log(z + 4) + log C
= log(y + 3) log C(z + 4)?
=y+3=C(z+4)? ...(3)

This is the general equation of the curve.

It is given that it passes through point (-2, 1).
=1+3=C(-2+4)?

=4=4C

=C=1

Substituting C' = 1 in equation (¢), we get:
y+3=(z+4)>2

This is the required equation of the curve.
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Q19 The volume of spherical balloon being inflated changes at a constant rate.
If initially its radius is 3 units and after 3 seconds it is 6 units. Find the radius of balloon after t seconds.



Answer. Let the rate of change of the volume of the balloon be k (where k is a constant).
dv
==k

= % (%m*?’) =k [ Volume of sphere = 7]
4 2 dr
= 3m-3r° -5 =k
= 4rridr = kdt
Integrating both sides, we get:
47rfr2dr:k:fdt
=47 - ’;’—3 =kt+C
=43 =3(kt +C) ... (i)
Now,att=0,r=3:
= 4nx33=3 Kk x0+C)
= 108 = 3C
= C=136n
Att=3,r=6:
= 4nx63=3(k x 3+ C)
= 864m =3 (3k + 36m)
= 3k = -288m - 36m = 252n
=k =84n
Substituting the values of k and C in equation (i), we get:
413 = 3[84nt + 367
= 4mr® = 47 (63t + 27)
= r® = 63t + 27
= r = (63t + 27)3

1
Thus, the radius of the balloon after t seconds is (63t+27)3
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Q20 In a bank, principal increases continuously at the rate of 1% per year.
Find the value of r if Rs 100 doubles itself in 10 years (loge 2 = 0.6931).

Answer. Let p, t, and r represent the principal, time, and rate of interest respectively.
It is given that the principal increases continuously at the rate of r% per year.

dp r
e (m)l’
dp r

Integrating both sides, we get:

dp_ r
7 = 100 J @t
élogp:%—kk

:>p:ewo%+k ... (4)

It is given that when ¢t = 0,p = 100 .
= 100:ek...(z’i)
Now, if t = 10, then p = 2 x 100 = 200.
Therefore, equation (i) becomes:



200 = ei Tk
= 200 = e - €t
= 200 = €T - 100 ... [from(i)]

= el =2

= 17 = log, 2
= 17 = 0.6931
=r=16.931

Hence, the value of 7 is 6.93%.
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Q21
In a bank, principal increases continuously at the rate of 5% per year. An amount of Rs

1000 is deposited with this bank, how much will it worth after 10 years (60'5 = 1.648)

Answer. Let p and t be the principal and time respectively.
It is given that the principal increases continuously at the rate of 5% per year.

dp _ (5
:jﬁ—(ﬁﬂp

dp _p
RarTT]
dp  dt
AT
Integrating both sides, we get:
dp 1
7 = % Jdt

:>10gp:2t—0—|—0

=p=entC | (i)

Now, when t =0, p = 1000.

= 1000 = eC ... (ii)

At t = 10, equation (i) becomes:
pe®

=p=2el% xe°

= p = 1.648 x 1000

= p = 1648

Hence, after 10 years the amount will worth Rs 1648.
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Q22 In a culture, the bacteria count is 1,00,000.

The number is increased by 10% in 2 hours.

In how many hours will the count reach 2,00,000,

if the rate of growth of bacteria is proportional to the number present?

Answer. Let y be the number of bacteria at any instant t.
It is given that the rate of growth of the bacteria is proportional to the number present.



.y
.Eocy

d .
= d—i’ = ky (where k is a constant)

= % — kdt
Integrating both sides, we get:
dy
=logy=kt+C ...(7)
Let yg be the number of bacteriaatt =0 .

= logyy =c
Substituting the value of C' in equation (¢), we get:

logy = kt + log yo
= logy — logyy = kt

N 1og(y—yo) — kt
=kt = log<y—i)

=kt = log<%) ... (i)

Also, it is given that the number of bacteria increases by 10% in 2 hours.
110

= Y= T0%
y _ 11
= =1 ---(ii)

Substituting this value in equation (i7), we get:
k-2= log(%)

1 11
= k= }log(13)

1 11
=k= 510g<1—0>

Therefore, equation (ii) becomes:
1 11 _ y
510g(1—0) -t = 10g<%>

Now, let the time when the number of bacteria increases from 100000 to 200000 be ¢; .
jy:2y0att:t1

From equation (iv), we get:

Y
" 2 log(%) 2log 2
1 pu— p—
wld) )
2log2
hence,in

Page : 397 , Block Name : Exercise 9.4

023



The general solution of the differential equation

A.e?+ev=C
B.e*+ev=C

C.e?+ev¥=C
D.e*+e¥=C

Answer.

dy
—_ :ex+y:em.ey
dzr

= o = €e'dz

= e Ydy = e*dx

Integrating both sides, we get:
[eVdy = [e"dx

= —eV=e"+k
=e"+e¥=—-k

=e"t+eV=c (c=-k)
Hence, the correct answer is A .
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Q1 (2* + zy) dy = (¢° + ¢°) dz

=

Answer.

dy .
— =e"Vis
L

The given differential equation i.e., (a:2 + .’L'y) dy = (w2 + y2) dx can be written as:

dy 22 4y? .
% = oires .. (2)
Let F(z,y) = f;%z;
(Az)2+ (Ay)? 2?4y
Now, F()‘wa )‘y) = (}\m)2+(,\w)y()\y) = ==\ F(mvy)

This shows that equation () is a homogeneous equation.

To solve it, we make the substitution as:

Y = vx

Differentiating both sides with respect to x, we get:

dy dv
Gz —’U+$%

Substituting the values of v and % in equation (), we get:

dv _ z+(vz)?

v+ m% T z2ta(vz)
dv _ 1+0?
= v+ xd— = 1
d 140 14v?) —v(1+v)
dx 14+v 14+v
- dv _ 1-v

z dx 1+v



Integrating both sides, we get:
= v=—2log(l —v) —logz +logk

=v= log[m(lljv)z}

8w

= zlog[

> 5= log[u%?]

=

= (z—y):= ke *

This is the required solution of the given differential equation.
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OZy’:x—w

T

Answer.

) _ Ty
-z

dy 4y .
b G)
dz T

Let F(z,y) = &2

x

=

Now, F(Az, Ay) = 252% — TV — N0 p(g, y)

Thus, the given equation is a homogeneous equation.

To solve it, we make the substitution as:

Yy = vz

Differentiating both sides with respect to x, we get:
dy dv

Iz ——U'+IBE;

. . dy . . .
Substituting the values of y and % in equation (7), we get:
T+ux

T

dv
v—l—xdm =

Sv+ael =140
dx

dv
IE; ——1
= dy=4%

x

Integrating both sides, we get:
v=logr +C
= % =logz+C
=y==zalogz + Cz
This is the required solution of the given differential equation.
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Q3 (z — y)dy — (z + y)dz =0

Answer.
The given differential equation is:

(z —y)dy — (z +y)dz =0

dy z+y .
= o=y (’l)
Let F(z,y) = ztz
Az+X T+
F()‘wa)‘y) = )\m_)\z = z__z =0 F(way)

Thus, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Y =T
d _d
= ——(y) = —(vz)
dy dv
= Tz v+ iz

. . dy . . .
Substituting the values of y and % in equation (), we get:
dv _ z4vz _ 14w

de = z—vr = 1—v
dv _ 14v 1+v—v(1—v)
dr =~ 1-v o 1-v
dv 1+2?
= dz 1—v
1—v dx
= ) dv -

1 v _ dz
= (l-i—v2 1—1;2> dv = T

Integrating both sides, we get:
tan o — %log(l + vz) =logz +C
y
T

= tan’l(%) — %log[l + ( )2} =logx + C

= tan~1(2) —%log(%) logz + C
= tan ( ) logx —|—y)—log:1:2}:logm+C
= tan~ ( )z—logw +y)+C

= this is the required solution of the given differential equation.
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04 (22 — y?) dz + 2awydy = 0

Answer.



The given differential equation is:
(m2 — y2) dx + 2zydy =0

dy _ —(@*—y’)

Qo 22y e (’L)
Let F(z,y) = %ZTT)
. _ [0eP-0w?] @) o
. F()‘xa)‘y) - [ 2(Az)(\y) } - 2zy =A F(m’y)

To solve it, we given differential equation is a homogeneous equation.
y=vx

d _ d
= ——(y) = —(vz)

dy

dv
:>E—v+m%

. . d . .
Substituting the values of y and % equation (z), we get:

dv  a?—(vz)?
v+ T3 =~ 2z-(vz) ]
dv v2—1
”J“EE = 2v
N dv  o?—1 P =120
xdw 20 v= 2v
dv (1 —I—v2)
= p—=_—- 7
xda: 2v
2 d
U dv=-2
142 T

Integrating both sides, we get:

log(1+v*) = —logz +log C = logg
= 1+1% =
= [1 + Z—Z] =
=zl +y?=Cx

This is the required solution of the given differential equation.

8]Q

8|Q
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Q5 xZZ—z —22 -2y + 2y

Answer.
The given differential equation is:
dy
xZE =2 — 2y + 2y
dy 222y zy .
2 5,2
Let F(z,y) = S 2452

22

+ Flda, xy) = CT2O0 0000 _ S0 0. F(a,y)




Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:
Y=z
= ay v+ xﬂ
dz dz
Substituting the values of y and Z—i in equation (7), we get:

z2—2(vz)?4z-(ve)

2

dv
v—l—m%—
:>v+m%:1—21)2+v

=& =1 202
dz

dv dx
REEE Ty
1 dv dx
= = = 4
2 %71}2 T
1 dv dx
= .| — | ==
Vel
V2
Integrating both sides, we get :
1
—=tv
%- - L_log| -2 ‘:log|x|+C
XE E*U
1.y
= L log| 2— | =log|z| 4+ C
2v/2 WA
1 x+\/§y
= —lo =log|z|+ C
2v/2 & a:—\/iy g’ ‘+

This is the required solution for the given differential equation.
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Q6 zdy — ydxr = \/x? + y2dzx

Answer.

xdy — ydr = \/x? + y2>dx
= xdy = [y+ \ z? +y2] dz
dy y+vz+y?

dr —  22t+y? ce (2)

/2 2
Let F(z,y) = yverw

22

T T 2 P} m2 5
- F(z, \y) = Azt (AM:) 0w _ y+\/F

=X F (x ) y)
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as: y=vx
d _d
= %(y) = E(vm)

v

=yt
d:t_v md:v



Substituting the values of v and dz in equation (z), we get:

v+ 22+ (vze)?
v+xﬂ:—( )
dz
:v+m3—z:v+\/1+v2
dv :ﬂ
V1+v? z

Integrating both sides, we get:
log|v +V1+ 112‘ = log|z| + log C
y v _
= log|7 +4/1+ 5| =log|Cx|
vV 4y’
T

= log = log |Cxz|

= y+ a2 +y? =Ca’

This is the required solution of the given differential equation.
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Q7 {a: cos( ) + ysm(%)}ydw = {ysin(%) — mcos( )}a:dy

Answer. The given differential equation is:
{a:cos( ) +ysm( )}ydaz = {ysm( ) — wcos( )}mdy
b bo@us@l
= () s
{oeos(2) rysin(2)}
Let F(z,y) {ysm(%)iwcos@)}m.
{)\:1: cos(%) + Aysin(i‘—i) } Ay
Ay . Ay

{)\ysm( ) — Az sm(H) }M
 freos(2) +ysin(2)}y

{ysin(2) ~zeos())}
=" F(z,y)

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

g8le | 8le

F(Az, \y) =

Y =vx

d
:—y:v_}_m:ﬂ
dx dx

Substituting the values of y and — in equation (i), we get:

dv _ (zcosvtvzsinv)vz
V+ T = :
dz (vz sinv—z cosv)-x

9 .
dv v cos v+v° sinv
v+ = —7—
dzx v sin v—Ccos v
dv v cos v+v? sin v
> r— = —

n — v
dx v SIn v—Cos v

dv __ wvcosv+v? sin v—v? sin v+v cos v
= T— = -
dx v sin v—cos v



dv 2v cos v
# m— = _—
dzx vsinv — cosv
vsinv — cosv 2dx
_—- - d’U = —_—

VCOSV T

1 2dzx
= (tanv— — | dv=—
v x
Integrating both sides, we get:
log(secv) — logv = 2logx + log C

= = log( se§v> = log (CX2>

secv
= = ( ) = Cz?
v

= secv = Cz?v
:>sec(£) :C-:/r:2-2
T

x
= sec(%) = Czxy
RS PR
jmycos(%) =k (k= 1)

This is the required solution of the given differential equation.
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Q8:c;l—z —y+msin(%) =0

Answer.
mZ—Z —y+msin(%) =0
= "B% =y— xsin(%)

N ﬁ _ y—msin(%)

dx z
N ﬂ ... ()
Let F(z,y) = w
in (2L —zsin( <
P gy = 227G G gy

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as: y=vx
d _ d
= @(y) = %(m)
dy dv
= o = U+ T )
Substituting the values of y and % in equation (7), we get:

dv wr—x sin v
vt T =
vtz = v —sinv

v _dr

sin v T

dx

= cscvdv = -



Integrating both sides, we get:
log | cscv — cotv| = —log z + log C = log %

= csc(y) —cot(%) = %

T

el e
)

sin(%) sin(%
>z [1 — cos(%)} = Csin(%)
This is the required solution of the given differential equation.
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Qydzr + x log(%)dy —2zdy =0

Answer.
ydx + mlog(%)dy —2xdy =0

= ydx = [23: — xlog(%)] dy
dy Yy

de 2m—xlog<%) o (Z)
Let F(CB, y) = 72$mf:)g<g)
L FQaAy) = —— e = — o = X F(, )

2(Az)—(Az) log(%) 2w—log<%)
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy =vx
dy d
dy_ dv
= dz _v+mdm

. . dy . . .
Substituting the values of y and % in equation (i), we get:

dv v
’U+$E T 2z—zxlogv
Lo dv v

YT T 2 —logwv
N dv v
Tdr 2 —logwv

dv v — 2v+vlogv
=>r— =

dx 2 —logwv

dv vlogv — v
=r— =

dx 2 —logwv
2 —logv P dz

v(logv — 1) T



{1+(1—logv)] v:d—x

v(logv — 1)
1 1 d
- ===
v(logv—1) v T

Integrating both sides, we get:

/ (logi— 0 dv — / dv = /—dw

d
j/—v—logvzlogw—i—logC ... (i)
v(logv — 1)
= Let logv—l—t
(logv—l)— o
_adt
=D — gt

Therefore, equation ( i ) becomes:

= f% —logv = logz + log C

= logt —log(2) = log(Cx)

= log [log(%) —-1] - log(%) = log(Cx)

= log [log(i)_ll = log(Cx)

T Y _
=5 [log(;) — 1] =Cx
= log(%) —1=0Cy
This is the required solution of the given differential equation.
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010 <1+ey)dx+e§ (1— —) dy =0

Answer.
(l—l—e%) dz +ev (1— —) dy=20

= (1+€Y)dx = —e¥ (1— %) dy

- d_y 1+e%
fe% 175
F(:I?,y) - 1—i(-e§ )
2
2y Az —e¥(1—
F(va)‘y) = : (1dz y> - (1 ) - )‘0 F(way)



Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:
x =vy
d d
= 4 (@) = 4 (W)
de dv
= 7 v+ yd—y
Substituting the values of z and dy in equation (i), we get:
dv  —e¥(1—v)

UV T Titve

N dv  —e" + ve?
ydy o 1+e

-yl
dv __ vt-e”

= yd_y - |:1+6T:|
1+4ev dy

= |:v+ey:| d = _7

Integrating both sides, we get:
C
= log(v+e€") = —logy + log C = log<?>
5 +el=3
= |—+ev| =—
Yy Yy

=x+ ye% =C
This is the required solution of the given differential equation.
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Qll(z+y)dy+ (r —y)dy=0;y =1whenz =1
Answer.

(z+y)dy+ (z —y)dz =0
= (z+y)dy = —(z — y)dz

dy _ —(z—y) .
= Iz = Tty .o (l)
Let F(z,y) = _;Zly)
—(Az—X —(z—
L FQa ) = o = 5 X0 F(a,y)

Therefore, the given differential equation is a homogeneous equation.

To solve it, we make the substitution as:

Yy = vx
d _d
= @(y) = %(Um)

dy dv
= o = U+ T

Substituting the values of y and dz in equation (i), we get:



dv _ —(z—vz)

VT = e
dv v—1
VT T T o
dv _ v-1 _v—1-v(v+1)
T T v VT T
N J}ﬂ R e e —(1+v?)
dz ~— v+1 T vl
v+1 d
14w T

Integrating both sides, we get:

1
Elog(l + v2) +tan tv=—logz +k

= = log(l +v2) +2tantv = —2logz + 2k
= log[(l + v2) -m2] +2tan"tv = 2k

2
= log[(l + y_2) -2132] +2tan ! Y- 2k
x

= log(z® +y*) + 2tan ™! Y_ok ... (i7)
X

Now,y=1latx =1

= log2+2tan"11 =2k

=log2+2x L =2k

= - +log2 =2k

Substituting the value of 2k in equation (i¢), we get:
log(z% + y?) + 2tan 1 () = 7 +log2

This is the required solution of the given differential equation.
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Q12 z%dy + (wy+y2) dr =0;y=1whenz =1

Answer.
z2dy + (acy + y2) de =0
= zldy = — (:L'y + y2) dx

d —(zy+y?) .
% =— ... (7)
Let o) —
[)\:c«)\er()\y)z} — (xy+y2)
F()\.’E, )‘y) = z)? = 22 =0 F(.’L‘,y)

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy =T
d d

= ——(y) = - (vz)
dy dv

= gy =Vt T

Substituting the values of y and dz in equation (i), we get:



v~ [z-vz+(va)?] 9

vVt T = = =—-v—v
d
= zot = —v" —2v0=—v(v+2)
dv ___dx
v(v+2) z
1 [ (v+2)—v _ _de
= 3| | =%
1(1 1 - dz
= 5[;_ v+2:|dv__7
Integrating both sides, we get:
%[log’u —log(v+2)] = —logz + log C

1 _ C
= Elog(vjd) o 10g T

y 2
(%)
; =
z 12 v
vy _C
y+2z g2
2
-y ..
y+2a::C2 ... (i)
Now,y=1latxz =1
1 2
:>m_C
2 _ 1
=C" =3

C? = % in equation (iz), we get:

|

Substituting v¥+2z 3
= y+ 2z = 32%y

This is the required solution of the given differential equation.
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Q13 [ac sin® (% — y)} dx + xdy = O;y% when x =1

Answer.
[:L' sin2(%) — y] dr +xdy =20
N Z_z _ [wsin:E(?)y]

Let Flz,y) = —22 ()

x

F()\:E,)\y) _ 7[)\w.sm2(;_z)f)‘y] f[a:sin2(%),y] —)N0.F

Az o T (:E ) y)
To solve this diven differential equation is a homogeneous equation.
Y =T

= 2 (y) = £ (va)

dy _dv
= o TVt T =




Substituting the values of y and Z_Z in equation (), we get:

dv f[wsin2v7vx]
v—l—x% =)
:>'v+xﬂ:— [sin2v—v} = v —sinv
dx

=z = _gin?v

dz

dv :_d_:v

sin® v dx
= cscludy = — &

T
Integrating both sides, we get:
—cotv = —logl|z| — C

= cotv = log|z| + C

= cot(%) = log |z| + log C

= cot(2) =log|Cx| ... (i)

now, y=Tatz =1

= cot(%) = log |C|

= 1=1logC

=C=el=e

Substituting C = e in equation (i7), we get:
cot(%) = log |ex|

This is the required solution of the given differential equation.
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Q14%—%+csc(%) =0;y=0whenzx =1

Answer.

d

Lotiose(t) =0
ij—z:%—csc(%) . (2)

Let F(z,y) = 2~ — csc(2)

z T
s F(Az, Ay) = /\—yw — csc(2)
= F(Az,Ay) = 2 —csc(2) = F(z,y) = X - F(z,v)
Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Yy = vr
d gy — 4
= ——(y) = - (vz)
dy dv
:>%=U+ZIZ‘%

Substituting the values of y and dz in equation (), we get:

v—l—wﬂ:v—cscv
dzx



dv _  dz

CSCv T

dz

= —sinvdv =
Integrating both sides, we get:
cosv = logz + log C = log |Cz|
= cos(2) =log|Cz| ... ()
This is the required solution of the given differential equation.
Now,y=0atz =1
= cos(0) = logC
=1=logC
=C=c¢cl=e¢
Substituting C' = e in equation (i), we get:
cos(%) = log(ex)

This is the required solution of the given differential equation.
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Q152wy—}—y2—2m2% =0;y=2whenzx =1

Answer.

2zy + y? — 2:1:23—?; =0

= 2x23—z = 2xy—|—y2
b )

Let F(z,y) = Zayty’

222

2002) Ay)+()?  2wyty?
S F(Az, Ay) = ( )2((;2)2( ) ;’;y =20 F(z,v)

Therefore, the given differential equation is a homogeneous equation.
To solve it, we make the substitution as:

Y = VT
d .\ _ d
= ——(y) = —(vz)

dy dv
ja—@—i—%a

. . dy . . .

Substituting the value of y and d—z in equation (), we get:
dv 2z (vz)+(ve)?

VT T T

dv __ 2v+?
:>'U+.’L'%— D)

2
iv—k:z:ﬂ:v—i—%

Integrating both sides, we get:



,U72+1

—2+1

2. =log|z| + C

2
:>—E:10g|m|+0

2
:>—§:10g|w|+0

2z
Now,y=2atx =1
= —1=1log(1)+C
=C=-1
Substituting C = —1 in equation (i), we get:

2¢ o
—5 =log|z| -1

This is the required solution of the given differential equation.
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Q16
A homogeneous differential equation of the form Z—z =h (%) can be solved by making the
substitution
Ay=vzx
B.v=yzx
C.x=uwvy
D.z=v
Answer. For solving the homogeneous equation of the form ‘;—Z =h (%), we need to make the substitution as
X = VY.

Hence, the correct answer is C.
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Q\}\77hich of the following is a homogeneous differential equation?
A. (42 + 6y +5)dy — (3y+ 2z +4)dz =0

B. (zy)dz — (° +y*) dy =0

C. (m3 + 2y2) dx + 2zydy = 0

D. y’dz + (2* — zy® — y*) dy =0

Answer.



Function F(z, y) is said to be the homogenous function of degree n, if
F(Az, \y) = A\"F(z,y) for any non-zero constant () .

Consider the equation given in alternativeD:

y2de + (w2 —xy — yz) dy=0

dy _a? 2
= — = y = y
dx z2—zy—1y? y2+zy—x?

2

(Ay)?
(Ay)*+(Az)(Ay)—(Az)?

= F(\z, \y) =

AZy2
2 (y2tay—a?)

)0 (_¥
y2Hzy—x?

= (5i=)
=A0. F(z,y)

Hence, the differential equation given in alternative D is a homogenous equation.
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y s
Ql -~ +2y=sinz

d .
Answer. The given differential equation is d—i + 2y =sinx
d .
This is in the form of d—z + py = Q( where p =2 and Q = sinz)
Now, LF = e/ Pdt = ¢J2dz — o2z

The solution of the given differential equation is given by the relation,

y(IF) = f(Q x IF)dz + C
= ye’® = [sinz-e**dz+C ...()
Let I = [sinz - e*

:>I:sinw-fezmdw—f(dd sin z) fezxd:r:>d

= I =sinz- T —f (cosm-%)dm
62 sinx X X
= 1= 0% —%[cosx-f€2 —fd%(cosm)-f& dm)dw]

2

T 5 2z . 2z
=1= %—%[cosm-e——f(—smw)-e?} dx]

2z 2z

=I1=: ;‘”—e - 1f(smme ?) dz

2z .

= I = <-(2sinz — cosz) — ZI

5 e
= ;1= T(2smx —cosx)
=1= T(2sinm — cos )
Therefore, equation (¢) becomes:
ye?® = %(2sinm —cosz)+C
=y = 1(2sinz — cosz) + Ce

This is the required general solution of the given differential equation.
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dy

Q2 -

+3y=e
Answer. The given differential equation is Z_i +py=Q (wherep=3and Q = 6—29”)
Now, LF = e/ PA% — ¢f3at — 37,
The solution of the given differential equation is given by the relation,
y(LF.)= [(Q x LF.)dz+ C
= yGSm — f (6—21: % 63:1:) +C
= ye3? = [e*dz +C
=y}t =e* 4+ C
Sy=e X fCe
This is the required general solution of the given differential equation
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8|

2

Q3 LYy
=~ dx

Answer.
The given differential equation is:

d
%WLPy:Q(Wherep: %andQ:g,J)
Now, I.LF = elpdz — ef%dw — elogz — 4

The solution of the given differential equation is given by the relation,
y(LF.)= [(Q x LF.)dz+ C

=y(z)=[(z* z)dz + C
= zy= [2°dz + C
:>wy:‘z—4+0

This is the required general solution of the given differential equation.
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dy o s
Q4%+secmy—tanm O§m<5

Answer.
The given differential equation is:
d
% + py = Q (where p = secz and Q = tanz)
Now LF = eprm — efsecxdz — elog(secmrtana:) —secx +tanzx
The general solution of the given differential equation is given by the relation,

y(LF.) = [(Q x 1. F.)dz + C
= y(secz + tanz) = [tanz(secz + tanz)dz + C
= y(secz +tanz) = [secztanzdz + [tan?zdz + C



= y(secx + tanz) = secz + [ (sec’z — 1) dz + C
= y(secz + tanz) = secz + tanz —z + C
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Q5 J,? cos2zdx
Answer.
Let I = ij cos 2xdx
[ cos2zdz = <¥) = F(z)

By second fundamental theorem of calculus, we obtain

I=F (g) — F(0)

[sin2 (g) - sinO]

[sin7 — sin 0]

—[0—0]=0

NCE I Y )
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Q6 xﬁ +2y =2z’logx

Answer.
The given differential equation is:

xj—z + 2y =az?logx

d—z + %y =zlogz
This equation is in the form of a linear differential equation as:
d_z +py=Q (Wherep = % and QQ = xlogm)

Now LF = efpdm — ef; dr _ eZlogz — elogx2 — $2
The general solution of the given differential equation is given by the relation,

y(LF.)= [(QxLF.)dz +C

=y 22 = [(zlogz-2?)dz+C

= 2’y = [(2*logz) dz + C
:ac?yzlogm-fx?’dm—f[ (logz) - fac3dw] dx+C

=azly=logz -2 — [1. ””4 z+C

2 wlogw 3

= ziy = —4f3:d:c+C'
) _mlogm_l._

= XY= i1 +tC

= x’y = i334(410g:1: -1)+C

=y = gzz’(4logz — 1) + Cz 2
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dy 2
Q7zlogz - +y= Jlogz

Answer.
The given differential equation is:
d
xlogm% +y= %logm
dy y o2
= iz —+ =

zlogx 22

This equation is the form of a linear differential equation as:

Z—Z+py:Q(wherep: : andQ:%)

zlogz

Now, LF = e/ rdz — el % elogllog) — oo g

The general solution of the given differential equation is given by the relation,
yI.F.) = [(QxLF)dz+C

:>ylogx:f<%logw>dw+0 .. ()

Now. [ (;—2log:c) dz =2 [ <logm- wi) dz

—2 :logm-/%dx—/{%(logx)-/%dw}dm]
e () [ ()

log x 1
_ o[ le8 __]
i T T
[ logxz 1
_ o[ los __}
i T T
2
= (1+ logx)

Tz
[ Substituting the value of [ (%log x) dzx in Equation (i) we get :

ylogz = —%(1 +logz) + C
This is the required general solution of the given differential equation.
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08 (1 + 2?) dy + 2zydz = cot zdz(z # 0)

Answer.
(1 + acz) dy + 2zydzr = cot zdz

2xy __ cotz
14z2 1+a?

dy
= iz +
This equation is a linear differential equation of the form:

dy )
7 TPy = Q (where p = 1+”;2 and Q = ;itmx?)

2z
— elpdz — e‘f 1422 de = elOg(lerQ) =1+ z2




The general solution of the given differential equation is given by the relation,
y(LF.)= [(Q@x1. F.)dz 4+ C
=y (14 2?) :fﬁ% x (14 2?)]dz + C

= [cotzdz + C
= log|sinz| + C

=y (1+2?
:>y(1+:1:2
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Q9a:j—z +y—x+ zycotz = 0(xz #0)

Answer.
m% +y—z+axycotx =0

:>:I}Z—z +y(l+zcotz) ==z
dy 1 _
:E—F(;—FCOtJI)y—l

This equation is a linear differential equation of the form:
d—z+py=Q (Wherep: 1 tcotzand@ = 1)
ef(%cot x)dx _ elogz+log(sinm) — elog(a: sinz) _ 2 sin o

Now, L.F = el riz —
The general solution of the given differential equation is given by the relation,

y(IF.) = [(Q x L.F.)dz + C

= y(zsinz) = [(1 x zsinz)dz + C

= y(zsinz) = [(zsinz)dz + C
(ar:smac)—mfsmar:da:—fi )+ [sinzdz] + C

= y(zsinz) = z(—cosz) — [1-(—cosz)dz + C

= y(zsinz) = —mcos:c+51nx+0

> Y= e fis?fm =

:>y__C0tm+ +msma:
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dy

Q10 (z + y)% =1

Answer.

= —=T+Y

This is a linear differential equation of the form:
Z—i+pm:Q(wherep: —land Q =y)

Now, I.LF = efpdy = ef—dy —e ¥
The general solution of the given differential equation is given by the relation,



z(IL.F.) = [(Q x L.F.)dy + C

= ze V= [(y-e¥)dy+C

Sze¥=y- [evdy— [ [d%(y) fe*ydy] dy+C
= zeV=y(—e¥)— [(—e¥)dy+C

= ze¥=—ye ¥+ [e¥dy+C
=z=-y—1+4+Ce’

=z+y+1=0Ce
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Qllydr + (z — y?) dy =0

Answer.

ydx+(x—y2)dy:()
= ydx = (y2—x) dy
de Y-z .,z
- v YTy

dzr T
:>dy+y—y

=

This is a linear differential equation of the form:
Z—z-i-px:Q(Wherep: % andQ:y)
Now, L.F = e/ P — ol TW — Jogy y

The general solution of the given differential equation is given by the relation,
z(LF.) = [(QxLF.)dy+C

= ay = [(y-y)dy+C
= zy= [y?dy+C

y3
szy=5+C

2
:>x:y?+

<|Q
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Q12 (z + 3y?) = = y(y > 0)

Answer.
(m+3y2)%=y
:Z—z:ﬁw
2

This is a linear differential equation of the form:
‘;—zqtp:r:Q (where p = —%andQ:Sy)

dy 1
Now, I.F = e/Ply = e b = e logy — elog(y) = %



The general solution of the given differential equation is given by the relation,
z(LF.) = [(QxLF.)dy+C
1 1
=T Xy = [(3y x J)dy+C
= % =3y+C

=z =3y2+Cy
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Q13 % + 2ytanz = sinz;y = 0 when x = Z

|

Answer.

The given differential equation is dz % + 2ytanx = sinx

This is a linear equation of the form:

3—3 + py = Q (where p = 2tanz and Q = sin z)

2
Now, L.F = efpdw — ethanzdm —_ eZlog\sec.ﬂ _ elog(sec m) — sec2 T

The general solution of the given differential equation is given by the relation,
y(LF.) = [(Qx LF.)dz + C

= y(sec’z) = [ (sinz - sec’z) dz + C
= ysec’z = [(secz - tanz)dz + C
= ysec’z =secx +C ...(7)

K

y=0atz= 3

Therefore,

0 x sec? & =sec g + C

=0=2+C

=C=-2

Substituting C = —2 in equation (i), we get:
ysec’x = secx — 2
= y=cosx —2cos’ T

Hence, the required solution of the given differential equation is y = cosz — 2 cos? z

Page : 414 , Block Name : Exercise 9.6

Q14 (1+x2) %+2my: H%; =0whenzx =1
Answer.
2\ Yy !
(1+a; ) = + 2zy = T
dy 2zy 1
:> E + 1+m2 - (1+$2)2

This is a linear differential equation of the form:

dy . 2z _ 1
o TPy =@Q (wherep= = and Q = (1+m2)2)
2zdzx

Now, LF = e/ Pd* — e T = (loa(1+e?) 1 + 22




The general solution of the given differential equation is given by the relation,
y(LF.) = [(Q x LF.)dz +C

=y (1+2?) :fm-(l—i-aﬁ)]da:—i—C

S y(l+a?) = [ plade 0

=y(l+z*) =tan 'z +C ..(3)
Now,y=0atz =1

Therefore,

0=tan'1+C

=C=-1
C = —7 in equation (i), we get:

y(1+m2) :tan_lw—z

This is the required general solution of the given differential equation.
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d .
Q15 d—z —3ycotx =sin2z;y =2 whenz = 3
Answer. The given differential equation is
dy
= -
This is a linear differential equation of the form:

3ycot x = sin 2z

Z_z + py = Q (where p = —3 cot z and Q = sin 2z)

1

sin® z

The general solution of the given differential equation is given by the relation,
y(LF.) = [(Q x LF.)dz +C
=y — :f[sin2m- %] dz + C

si- x

sin® z

1
sind

Now, L.F efpda: — e 3 Jcotzdz _ e3log|sinz| _ 610g

= yescdz =2 [(cot z escz)dz + C
= ycsclz = 2cscz + C

i iarri-r

= y= —2sin’z + Csin’z ... (i)
y=2atz =7

Therefore, we get:

2=-2+C

=C=4

Substituting C = 4 in equation (i), we get:
y= —2sin’z — 4sin®z
= y=4sin®z — 2sin’z
This is the required particular solution of the given differential equation.
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Q16 Find the equation of a curve passing through the origin given that the slope of the tangent to the curve at
any point (x, y) is equal to the sum of the coordinates of the point.



Answer.
Let F(z,y) be the curve passing through the origin.

At point (z,y) , the slope of the curve will be j—z

. . . . d
According to the given inforve will be —dy
&L
dy
@ =Ty
dy
Y=

This is a linear differential equation of the form:

Z—z—i—py:Q(wherep:—landQ:m)

Now, LF = e/pde — ¢f(-1)dz _ -z
The general solution of the given differential equation is given by the relation,

y(ILF.)= [(Q x LF.)dz + C
= ye ” :/:ce_xdm—i-C...(i)

d

Now, /we‘“’dm = a:/e_zdac — / [—(m) . /e_mdm] dx
dz
= —ze © — /—e:’:dw

= —ze "+ (—e7¥)
=—e “(z+1)
Substituting in equation (¢), we get:
ye = —e%(z+1)+C
=y=—(z+1)+Ce"
=z+y+1=Ce ...(i)
The curve passes through the origin.

Therefore, equation (ii) becomes:

l=c

=C=1

Substituting C = 1 in equation (i:), we get:
zt+ty+l=¢€"

Hence, the required equation of curve passing through the originisz +y+ 1 =¢€".
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Q17 Find the equation of a curve passing through the point (0, 2) given that the sum of the coordinates of any
point on the curve exceeds the magnitude of the slope of the tangent to the curve at that point by 5.

Answer.
Let F(z,y) be the curve and let (z,y) be a point on the curve. The slope of the tangent

. dy
to the curve at (z,y) is —

According to the given information:

dy .
E+5—x+y



= Z—z —y=x—95

This is a linear differential equation of the form:
Z—z—f—py:Q(wherep: —land Q =z — 5)
Now, LF = ef pdz = ¢l(-1)dz — g~z

The general equation of the curve is given by the relation,
y(LF.)= [(@ x1.F.)dz + C

:>y-e:”:/(x—5)ewdm+C' ... (2)

Now, /(:1: —5)e *de = (z — 5) /exda: — / {%(m —5)- /exdm] dz

=(z—5)(—e") - / (—e ) da
=(B-z)e”+ (—e")
=4—-x)e"
Therefore, equation (¢) becomes:
ye?=(4—z)e*+C
sy=4—xz+ Ce®
=>z+y—4=Ce€"
The curve passes through point (0, 2).
Therefore, equation (ii) becomes:
0+2—4=Ce¢
= -—-2=c
=C=-2
Substituting C = —2 in equation (ii), we get:
r+y—4=—2€"
>y=4—z— 2"

This is the required equation of the curve.
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Q18

The integrating factor of the differential equation wj—z —y =2z
A e

B.eV

C. i

T

D.z

Answer.
The given differential equation is:

r— —y =22

This is a linear differential equation of the form:

Z—‘Z%—py:Q(wherep:—% and Q = 2z)



The integrating factor (I.F) is given by the relation,
f pdzx
e

CLF = ef3de — o—logz — glog(a™!) — 41 — 1

Hence, the correct answer is C.

Page : 414 , Block Name : Exercise 9.6

Q19
The integrating factor of the differential equation.
(1-9?) Z—z—i-yw:ay(—l <y<l1)

Answer.
The given differential equation is:
d
(1-9?) o tyr=ay
dy yr _ ay
= dr + 1—y2 12
This is a linear differential equation of the form:

—|—py Q (wherep = — and Q = W)

The integrating factor (IF) is given by the relation,

ef pdx

Y log L :|
LF =elrdy = ef 1-y2 W _ efél()g(l*?ﬁ) —e { 12| —

Hence, the correct answer is D.
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01

For each of the differential equations given below, indicate its order and degree (if

deﬁned)

(i) 2% (d—y> — 6y =logz
(44) (—) (d—) + Ty =sinz
(i) g5 —sin(ZE) =0

Answer.



(i) The differential equation is given as:
d2y dy 2 .
E—FSJJ(E) — 6y =logx

= ﬁ+5m<ﬁ) — 6y —logz =0

The highest order derivative present in the differential equation is one.
2

The highest power raised to % is one. Hence, its degree is one.

(ii) The differential equation is given as:

dy 3 dy 2 .
(%> —4(5) + 7y =sinz
3 2
= (Z—‘Z) —4(%) + Ty —sinx =0

The highest order derivative present in the differential equation is %. Thus, its order is one.

. . dy . . .
The highest power raised to d—z is three. Hence, its degree is three.
(iii) The differential equation is given as:

d*y . dy —0
S\ g ) =

d4
The highest order derivative present in the differential equation is il Thus, its order is four.
However, the given differential equation is not a polynomial equation. Hence, its order is not

defined.
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Q2 For each of the exercises given below,
verify that the given function (implicit or explicit) is a solution of the corresponding differential equation.

(i) y = ae® + be ® + x2 m3—2y+2ﬁ—xy+w2—2:0
(i) y = e*(acosz + bsinz) : d—y—2 +2y=0
(tit) y=xsin3z d—mg+9y—60053:c:0

(iv) % = 2y%logy :(m2—|—y2)j—z—my:()

Answer.
(i) y = ae® + be ® + z?
Differentiating both sides with respect to x, we get:

j—z—a—< ) bgp(e) + g (@)

= E =ae® —be " + 2z
Again, differentiating both sides with respect to z, we get:

d%y
dzx T2
Now, on substituting the values of ay and in the differential equation, we get:

L.H.S.
d?y dy 2
mﬁ—l—2%—a¢y+w -2

=ae® +be T+ 2



=z (ae“j +be * + 2) +2 (ae” —be * + 2:L') —z (ae” +be * + wz) +22 -2
= (aaze‘lc + bxe " + 2w) + (2aew — 2be ® + 4w) — (a;ne“c + bxe " + m3) +22 -2
= 2ae® — 2be % + 2 + 62 — 2
#0
= L.H.S. # R.H.S.
Hence, the given function is not a solution of the corresponding differential equation.
(ii) y = e"(acosz + bsinz) = ae® cos x + be” sin x
Differentiating both sides with respect to x, we get:

Z—z:a dd (e* cosm)+b (e sin z)
:>Z_z:a(emcosm—emsinm)—kb-(emsinm—l—e’”cosaz)
:>Z—z:(a+b)e“’cosm+(b—a)emsinm

Again, dif ferentiating both sides with respect to x, we get :

:}%:( +0b)- (e cos:r)—l—(b—a)dd (e®sinx)

=~ Zg (a+0)- [e cosz — e*sinz] + (b — a) [e* sinx + e® cos z]

= % =e*[(a+ b)(cosz —sinz) + (b — a)(sinz + cos z)]

= % =e®lacosx —asinz + bcosz — bsinz + bsinz + bcosz — asinz — a cos z]
= Z% [2e*(bcosx — asinz)]

Now, on substituting the values of and % in the L.H.S. of the given differential

equatlon we get:

+ 2 —+ 2y
= 2e (bcosm —asinz) — 2e”[(a + b) cosz + (b — a) sinz] + 2e”(acosx + bsinx)
= e”[(2bsinx — 2asinz) — (2acosz + 2bcos x)
= e”[(2bsinz — 2asinz) + (2a cos x + 2bsin z)]
= e"[(2b — 2a — 2b + 2a) cos x| + €”[(—2a — 2b + 2a + 2b) sin z]
=0
Hence, the given function is a solution of the corresponding differential equation.
(791) y = x sin 3z
Differentiating both sides with respect to x, we get:
dy d

= = E(xsin?,x) =sin3z +x-cos3zx -3
= Z—z = sin 3z + 3z cos 3z
Again, differentiating both sides with respect to x, we get:
% = %(sin 3z) + 3%(3@ cos 3x)
= % = 3cos 3z + 3[cos 3z + z(—sin 3z) - 3]
d%y .
= — =6cos3r — 9z sin 3z
dz

Substituting the value of in the L.H.S. of the given differential equation, we get:

m+9y—6cos3m



= (6 - cos 3z — 9z sin 3z) + 9x sin 3z — 6 cos 3z

=0

Hence, the given function is a solution of the corresponding differential equation.
(iv) 22 = 2y®logy

Differentiating both sides with respect to x, we get:

20 =2 - % = [yﬂogy}

d d

T

d
=z = —(2ylogy + )
dy T

de y(1+2logy)
Substituting the value of % in the L.H.S. of the given differential equation, we get:
d
(2" +v") & — =
— 2 2) . z —
= (2y logy +y ) Jireley %Y

_ 2 =
=y (1 +2logy) - s — 2y
=Ty — Yy

=0

Hence, the given function is a solution of the corresponding differential equation.
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Q3
Form the differential equation representing the family of curves given by

(z — a)? + 2y? = a® where a is an arbitrary constant.

Answer.

(x —a)? + 2y? = a?

= z2 + a® — 2az + 2y = a®
= 2y? =2ax — 2> ...(3)

Differentiating with respect to x, we get:

2 ﬁ 2022
ydw o 2

dy 2ax—2x?
= dr 2zy

dy  2az—2z? ..
= % T iy ... (i)
From equation (i), we get:
2ax = 2y? + x?

On substituting this value in equation (i¢), we get:

dy  2y*4a?—22?

dr dzy
dy 2y%—2?
= — = y
dz 4zy

dy 2y2—z2

Hence, the differential equation of the family of curves is given as T = —im
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04

Prove that 2% — 3% = c(:c2 + yz) ? is the general solution of differential equation
(:B3 — 3my2) dx = (y3 — 3m2y) dy
where c is a parameter.

Answer.
(:1:3 — 3a:y2) dr = (y3 — 3:1:2y) dy

dy 23 —3xy? .
= E = —y373m2y e (Z)

This is a homogeneous equation. To simplify it, we need to make the substitution as: y=vx

= 4 () = 4 (ve)

dy dv
:>%—v+m%

Substituting the values of y and Z_Z in equation (i), we get:

d 23 —3z(vzx)?
dz (va)3—3z%(vz)
dv 1—-3v2 1—3v2
= + JJE - dzr - v —3v
dv 1—-3v?
= dz ~ ¥-3v
d 1-3v2—v(v®—3v
dz v¥—3v
dv 1-v4
= w% T vd-3v
v3—3v _ dzx
= ( - > dv = =

Integrating both sides, we get:
[ (ﬁ) dv=logz +1logC" (i7)

1—v4
v’ —3v vddv vdv
Now, [ (4=5) dv=[ {2 —3 [ 3
= f (vf_—jf) dv =1 — 315, where I = f fi‘ii and [, = f 1”3:4 ... (i)
Let1—v*=t¢

‘.%(1—1}4) = %

Now, I; = [=% = —ilogt = —ilog(l —v?)

And, I, = [ — f_ljiz)z

d
() =%



dp

= 20=— -
dp
= vdv = — -
_ I+p| _ 1 1422
= I = 2f1p2_2x2 ll—p‘_zl ‘1—1;2

Substituting the values of I; and I, in equation (ii3), we get:

v*—3v 3
J(T=)dv = ——log(l —v') - ZIOg 1+v2 |
Therefore, equation (i¢) becomes:

ilog(l — ’U4) 1 0g 3 |1+v |

=logz + log C'

2 \3
= —%log{(l —v*) <1J_rv2> } =logC'z

4
Y
(sz) 1

4
m2_;'_?/2) . 1
4( 2) - Ozt

— (:1:2 _y ) _ 0’4(:32 —i—y2)2
= 2%yl = C/Q(xQ +y2)2

=z —y? = C’(m2 + y2)2, where C = C"

Hence, the given result is proved.
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Q5 Form the differential equation of the family of circles in the first quadrant which touch the coordinate axes.

Answer.
The equation of a circle in the first quadrant with centre (a, a) and radius (a) which

touches the coordinate axes is:
(x—a)+(y—a)?=a® ...(7)

yh




Differentiating equat1on (7) with respect to z, we get:
2(x —a) +2(y— ) =0

=(z—a)+(y—a)y =0

=z—a+yy —ay =0

=z+yy —a(l+y)=0

oty
= 0= 3o

Substituting the value of a in equation (z), we get:
N2 N2 N\ 2
T+yy +yy _ f ztyy
- ()] - (=9)) - (&)
(z—y)y' 12 y—e 1% _ [atw >
= { (1+y) } + [W} - { Lty ]
= (-’ ¢+ (-’ = (2 +w)’
= (29 1+ )] = @+ )’
Hence, the required di f ferential equation of the family of circles are

(2 =92 [1+ )] = @+w)’
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dy
Q6 Find the general solution of the differential equation dz & + 1 12 0

Answer
N

122
dy Vi1-y?

= = =-

dz 1—x2

- dy _ —dz
Viceg Vi@
Integrating both sides, we get:

sinly=—sintz+C
=sinlz+sinly=C
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Q7
. . . . dy v Hy+l

Show that the general solution of the differential equation —= + = =0

T z2+z+1

(z+y+1)=A(1 -z —y—2zy),s, where A is parameter

Answer.



dy 2 ty+l
RS Yy ry =0
dx z?+z+1

dy (y2+y+1)
= dz —  z’+a+l
dy _ —dz
vry+l 2zl
dy dx
y2+y+1 t ol 0

Integrating both sides, we get:

dy dx o
f y2+y+1 T f R C

[2
= tan! %31] + tan ! [

2w+1] __+/3C
V3 2
M_i_ 2x+1

Vi B _ V3
(2y+1) (2e+1) - 2

V3 V3

1—

= tan~!

dzy+2z+2y+1 2
1- 3

B 22-+2y+2 _
V3 ] _ V3C

_ 3C
= tan! 5

2v3(z+y+1)
3—4zy—2zx—2y—1

1 Byt _V3C
= tan 2(1—z—y—2my):| 2

V3(z+y+1) V3C B /30
= 2(1—w—y—2zy) ta’n(T) = B, where B = tan(T>
2B
V3

=sz+y+1=A1—-z—y— 2zy), whereA:2—\/1;

=>z+y+1=-32(1—2zy—2xy)

Hence, the given result is proved.
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08
Find the equation of the curve passing through the point (0

r

' )Whose differential equation is,

sin z cos ydx + cos  sin ydy = 0

Answer.
The differential equation of the given curve is:

sin z cos ydx + cos z sinydy = 0

sinz cosydz+coszsinydy 0
COS T COS Y -

= tanzdz 4 tanydy = 0
log(sec z) + log(secy) = log C

log(secx - secy) = log C
=secx-secy=C ...(7)



The curve passes through point (O, %)

L 1x+v2=0C

=C=+2

On substituting C = v/2 in equation (i), we get:
= secz - cosy = V2

= secT - —

V2

= cosy = %

. . . __ Ssecx
Hence, the required equation of the curveis €0SY = —

V2
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Q9
Find the particular solution of the differential equation

(1 + ez‘”) dy + (1 + y2) e“dx = 0, given that y = 1 whenz =0

Answer.

(1 + 62””) dy + (1 + y2) e“der =0
dy edr

= 1+y? + 1+e 0

Integrating both sides, we get:

tan*1y+f%zc .. (3)

Lete® =t = &
dz

= etdr = &
dzr

= e*dr = dt
Substituting these values in equation (i), we get:

-1 dt
tan y+f1+t2 =C

=tan ly+tan 1t =C

= tanly+tan~!(e®) =C ... (4i)
Therefore, equation (ii) becomes:
tan!1+tant1=C
=1+7=C

TR

=C=
Substituting C' = 7. in equation (i), we get:

-1 -1 _ T
tan~'y +tan~'(e”) =

This is the required particular solution of the given differential equation.
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Q10 Solve the differential equation ye%dm = (me% + yz) dy(y # 0)

Answer.



= eV [y-i—z—m] = y?
e

=e =1 ... (9)

Let e7 = 2

= d [z dz
Y o — | = — =Z£
= ¢ dy(y) dy

dx
z [t d ..
=ev- {%] = d—; ... (4)
From equation (%) and equation (i¢), we get:
o
dy
= dz=dy
Integrating both sides, we get:
z=y+C
je%:y+0
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Q11

Find a particular solution of the differential equation (z — y)(dz + dy) = dx — dy , given that y = —1,
when z = 0 (Hint: put ¢ — y = ¢)

Answer.
(z — y)(dz +dy) = dz — dy

=(z—y+1)dy=(1—z+y)dz

= & = ot
>y 0
Letz —y=1t

= Lg—y=-4L

Substituting the values of x — y and % in equation (i), we get:



| dt _ 1t
de =~ 1+t

dt g (1t
:>da:_1 (1+t)

dt  (41)—(1-1)

aarT 1+t
dt 2t
= dz = 1+t

= (ﬁ) dt = 2da

t

= <1+%) dt = 2dz ... (i)
Integrating both sides, we get:
t+loglt| =2+ C
=(z—y)+loglz—y|=2z+C
=loglz—y|l=z+y+C ...(i3)
Now,y=—-latx =0

Therefore, equation ( iii ) becomes:
Togl=0—-1+C

=C=1
Substituting C' = 1 in equation (4i7) we get:

logle —y|l=z+y+1
This is the required particular solution of the given differential equation.
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. . . e Ve Y dx __
Q12 Solve the differential equation [ = ﬁ} W= 1(z #0)
Answer.
s
Ve vzl dy
dy e Y
= 2 = Y
de e Ve
dy Y e VT
= — _— =
de  z e
Ly =Q WhereP—LandQ—e_Nz
dx y=4, o Nz o Vi

Ldz
Now, I.LF = efpdx — ef =T _ e2VZ
The general solution of the given differential equation is given by,
y(LF.)= [(@ x LF.)dz +C
= ye?VT = [ (—ejf X 62\/5> dz+C
ye f 7 x
= ye?VT =23+ C
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013



Find a particular solution of the differential equation Z—z + ycotxz = 4z cscz(z # 0)

given that y = 0 whenz = 7

Answer.
The given differential equation is:

d

% + ycotx = 4xcscx

This equation is a linear differential equation of the form
d

% + py = @, where p = cot z and ) = 4z cscz.

Now, LF = efpdw — efcotmda: — elog\sinm| —sinz
The general solution of the given differential equation is given by,

y(LF.) = [(Qx LF.)dz+C

= ysinz = [(4zcscz - sinz)dz + C
= ysinz =4 [zdz + C
:>ysina;:4-%2+C

= ysinz =222+ C ...(7)

y=0atz =73
Therefore, equation () becomes:
0=2x ”72 +C
__x
=C= ~7
C = —%- in equation (i), we get:
71'2

. . 2_ w
ysinx = 2z 5

This is the required particular solution of the given differential equation.
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Q14
dy 5 —
Find a particular solution of the differential equation (+1) 3, =2e -1 given that y = 0 when
z=0
Answer.
(z+1)% —2¢v -1
dx
dy _ dx
2ev—1  a+1
evdy _ dx
2—ey ~ z+1

Integrating both sides, we get:
oy log |z 4+ 1| +logC ...(3)

2—ey




Let2 —e¥Y=1t
'.i(2—ey):g—;

= eVdt = —dt
Substituting this value in equation (i), we get:
—dt
J = =log|z + 1| +1ogC
= —log|t| =log|C(z + 1)|
= —log|- — e¥| = log|C(z + 1)|
= L =C(z+1)

2—e¥
=2—e¥= SeiD) ... (41)
Now, at z = 0 and y = 0, equation (i¢) becomes:
-1
=2-1= i
=C=1
Substituting C' = 1 in equation (i3), we get:
_ 1
2-¢' = x+1
_ 1
= el =2~ z+1
_ 2z+42-1
= e’ = z+1
2241
=e'=TT
2241
=y =log|=—1 | (z # —1)

This is the required particular solution of the given differential equation.
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Q15 The population of a village increases continuously at the rate proportional to the number of its inhabitants

present at any time.
If the population of the village was 20000 in 1999 and 25000 in the year 2004, what will be the population of

the village in 2009?

Answer. Let the population at any instant (t) be y.
It is given that the rate of increase of population is proportional to the number of
inhabitants at any instant.

. By
s XY
= % =ky (k is constent)
d
= o = kdt

Integrating both sides, we get:
logy=kt+C... (i)

In the year 1999, t = 0 and y = 20000.
Therefore, we get:

log 20000 = C ... (ii)

In the year 2004, t =5 and y = 25000.
Therefore, we get:



log 25000 =k-5+C
= log 25000 = 5k + log 20000

= 5k = log( 2205 ) = log(2)
= k= %log(%) ... (i)
In the year 2009, ¢ = 10 years.

Now, on substituting the values of ¢, k, and C in equation (¢), we get:

logy = 10 x %log<%) + log(20000)

= logy = log {20000 X (%)2}

=y =20000 x > x =
=y = 31250
Hence, the population of the village in 2009 will be 31250.
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Q16
. . . . ydx—axdy
The general solution of the differential equation y

7 =0

A zxy=c
B. z = cy?
Cy=cz

D. y = cx?

Answer.
The given differential equation is:
ydz—zdy
7 =0
ydx—zdy
zy

é%d:c—%dyzo

=0

Integrating both sides, we get:
log|z| —log|y| = logk

:log% = logk
r __
:>§_k:
_ 1

iy:mehereC:%

Hence, the correct answer is C.
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Q17 The general solution of a differential equation of the type Z_z +Piz=Q,is
A. yel Pty = S (Qlefpldy) dy+C
B-elPiir— [ (Qe/ni) da + C



C. ze/mdy = [ (Qlefpldy> dy+ C
D. zelru = [ (Qlefpldﬂ’> dz + C

Answer. The integrating factor of the given differential equation Z—z +Piz=Q,is el Puay.
The general solution of the differential equation is given by,
z(LF.)= [(QxLF.)dy+C

o e J.Ir Oe [t xlu_'t' 15
A3 3

Hence, the correct answer is C.
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Q18
The general solution of the differential equation e*dy + (ye” + 2z) dx = 0 is

A zel +22=c
B.ze? +y? =c
C.ye® +2%=c
D.ye! + 22 =c

Answer.
The given differential equation is:

e’dy + (ye* +2z)dz =0
ée“”% +ye® +2x =0
= 3—3 +y=—2ze "
This is a linear differential equation of the form
Z—Z + Py = Q, where P =1and Q = —2ze *.
Now, L.LF = elpde — gfde _ oo
The general solution of the given differential equation is given by,
y(LF.)= [(Q X LF.)dz + C
= ye® = [(—2ze " -€*)dz +C
= ye® = — [2zdz + C
= ye® = —x2 + C
= ye® + 22 =C
Hence, the correct answer is C .
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