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Ex 9.1 Class 12 Maths Question 1.
| .

r;—-’{ + (siny’!) =0
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Solution:

Order of the equation is 4

It is not a polynomial in derivatives so that it
has not degree.

Ex 9.1 Class 12 Maths Question 2.

y! + 5y =0
Solution:
Yy +5y =0

It is a D.E. of order one and degree one.

Ex 9.1 Class 12 Maths Question 3.

LS _1 i f.g.‘y‘
()" +35(52) = 0

Solution:
Order of the equation is 2.
Degree of the equation is

Ex 9.1 Class 12 Maths Question 4.

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/

€IndCareer

It is a D.E. of order 2 and degree undefined

Ex 9.1 Class 12 Maths Question 5.

2 ,
;‘:T% = cos3x + sindx

Solution:

2 ,
Ty — cos3x + sindx

i

It is a D.E. of order 2 and degree 1.

Ex 9.1 Class 12 Maths Question 6.

112 3 Lt s
W)+ W)+ W) +y>=0

Solution:

Order of the equation is 3
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Degree of the equation is 2

Ex 9.1 Class 12 Maths Question 7.

y T 42y 4yl = ()

Solution:

y T L2y 4yl = 0

The highest order derivative is y.
Thus the order of the D.E. is 3.
The degree of D.E is 1

Ex 9.1 Class 12 Maths Question 8.

y +y=e
Solution:
y +y=¢

The order of the D. E. = 1 (highest order derivative)
The degree of the D.E. = 1.

Ex 9.1 Class 12 Maths Question 9.
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Solution:

5

I...
y" () +2y=0

The highest derivative is 2.
Order of the D.E. = 2.
Degree ofthe D. E = 1

Ex 9.1 Class 12 Maths Question 10.

y!! + 2! 4 siny =0

Solution:

Order of the equation is 2

Degree of the equation is 1

Ex 9.1 Class 12 Maths Question 11.
The degree of the differential equation

(ﬁ%)i (ﬂ)a +sin(fi&i) +1=0
ST\ dr o

dr= dir
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(d) not defined

Solution:
2y )’y (@ | i [
() + () +sin() +1=0

The degree not defined.

Because the differential equation can not be written as a polynomial in all the differential
coefficients.

Hence option (d) is correct.
Ex 9.1 Class 12 Maths Question 12.

The order of the differential equation

220204 3% 4y =0

dr= ix

(a) 2
(b) 1
(c) 0
(d) not defined

Solution:

2
2x2ty 34 4 4 —

dr dr

Thus order of the D.E. =2
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Hence option (a) is correct.

Ex 9.2 Class 12 Maths Question 1.

Solution:

y=e"+1: 9y -y =0

NowLH.S. =yn —yr =e¥-eX=0(
Hence y=¢e"+ 1 isasolutionofy* —y' =0.

Ex 9.2 Class 12 Maths Question 2.

y=2*+2r+c:y —22—-2=0

Solution:

y=2>+2r+c:y =20 —-2=10

y=x2+2x+c
Ly =2x+d = y-2x=-2=0
Hence y:x2+21+¢' is a solution of

y-2x-2=0.

Ex 9.2 Class 12 Maths Question 3.
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y = cost +c: Yy + sinx =0

Solution:

y = cosx +c: Yy + sinzx =0

y=cosx+c = y'=-sinx
= y4+sinx=0
Hence y =cosx+c isa solution of

y+sinx =0.

Ex 9.2 Class 12 Maths Question 4.

y:m:y’rzl—ﬁ?

Solution:

y:m:yle—i%g
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1
y=yl+x* = y'=E{1+x2) M2 2y

y =
i+ 5?2
1 Xy
Thus ¥V =
1+x%

; ; v

Henceyz\h-rxz 1sa solution of V =1+ 5 -
' X

Ex 9.2 Class 12 Maths Question 5.

y = Az xy' =y(r £0)

Solution:

y = Az xy' =y(r £0)

y=Ax = y'=A
LHS.=x'=xA=y=RHS.

Hence y = Ax isa solution of xy'=y.

Ex 9.2 Class 12 Maths Question 6.

y=x sint,ey! =y+a/22 —y2x £0 and x>

y or < —y)

Solution:
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Yy =ux ginz;my’r = y+$w$9 —yg(m 75 0 and x >

y or < -—y)

y=Xsinx (D)
Differentiatingwr.t. x  y'=Llsinx +xcosx
y =sinx+ x cos x [+ sin’x + cos’x = 1]

. Y .
from (1) sin x = L = Y=Xxsinx

= y=sinx+xcosx

y =sinx +x /1 - sin? x .. (ii)

from (i) & (ii)
y=Lax el oY g KoY

X 2 x ¥ X
Multiplying by x, xy' =y + x \Jx? = y? whichis
the reqd. differential equation.

Ex 9.2 Class 12 Maths Question 7.

xy = logy + C,

Y.
(lx.‘!']dx}'

Solution:

xy = logy + C,
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: dy 2
1- — =
- xy) . y
xy=logy+c Diﬁ‘éren-t_l{ating WLt X

1,
Ly+xy=07Y or y+xyy'=y

4
)

y
or Y=y -xyy=y(l-xy) .. y=71,

This is the reqd. differential equation.

Ex 9.2 Class 12 Maths Question 8.

Solution:

y — cosy = x : (ysiny + cosy +x)y! =y

y—cosy=x= y4siny'=1

y(l+smy)=1=V -1+siny

LHS. =(ysin y+cos y+x)y"

=(ysiny+y)y' ("~ y=x+cosy)
= y(1 +sin y)y'

= (l+sin y)y. =) =RHS.

| +sin y
Here y—cosv =x isasolution of

(vsiny+cosy+x)y' =y

Ex 9.2 Class 12 Maths Question 9.

r+y=tan 'y Py +2+1=0
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Solution:

r4+y=tan Py + 2+ 1=0

x+y=tanly

P

Differentiating wr.t. x 1 +y'="_ y?

(1+y)+y (1 +y)=y

o yYy+y+1=0
which is the reqd. differential equation.

Ex 9.2 Class 12 Maths Question 10.

y=+va2 -2z € (—a,a);z+yE=0(y#0)

Solution:

y=+Var— 121 € (—a,a);x +yL=0,(y #0)

y=ya?-x? Squaring both sides
yv=a*-x* or x*+y*=al
Differentiating wir.t. x: 2x + 2yy' =0

=2 [x +y %J =0 is the required solution.

Ex 9.2 Class 12 Maths Question 11.
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The number of arbitrary constants in the general solution of a differential equation of
fourth order are:

(@) 0
(b) 2
(c)3
(d) 4
Solution:

(b) The general solution of a differential equation of fourth order has 4 arbitrary
constants.

Because it contains the same number of arbitrary constants as the order of differential
equation.

Ex 9.2 Class 12 Maths Question 12.

The number of arbitrary constants in the particular solution of a differential equation of
third order are:

(a)3

(b) 2

(c) 1

(d)o0

Solution:

(d) Number of arbitrary constants = 0

Because particular solution is free from arbitrary constants.

Ex 9.3 Class 12 Maths Question 1.

@II 1V WwCiil GG


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/

€IndCareer

Solution:

Given that

x ¥ _
f.l.—i_ir 1

()

differentiating (i) w.r.t x, we get
1,17 _

i + Ery =0

... (i)

again differentiating w.r.t x, we get

%yH:Uin:U

which is the required differential equation
Ex 9.3 Class 12 Maths Question 2.

y* = a(b? - x?)

Solution:

given that

y? = a(b®— x?)...(i)
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Differentiating w.r.t x; 2yy’ = — 2ax .. (i1)
Again differentiating, 2(yy" +y'y)=—2a... (iii)
= 2Ay2+yy)=-2

Dividing (iii) by (ii): 2 {3’; W) ‘12:
- 2ax
= x(y +yy)=vyy;ie. ﬂle)mffefmtial equation

d’y dyY _dy
— | ot — e
"”'[dxﬂ] x[dx Yax ™0

Ex 9.3 Class 12 Maths Question 3.

y = ae*+be "

Solution:

Given that

y = ae*+be® ...(i)
Differentiating w.r.t. x : y' = 3ae™ - 2be 2" ___(ii)
Again differentiating: y* =9 ae™ + 4be™> ... (iii)

Multiply equation (i) by 2 and add with (ii) we get;
ie, 2y =2ae’™ + 2be "

y'=3ae™ ~2be?* oo 2y + ¥
2y + y' = S5ae™ 5
Multiply (1) by 3 and subtract (ii) from
Iy -y

3y—y' =5be* or beP=- r
Putting the values of a and b in (111), we get;

2
sy'=30y+5y o S¥ - _gy=0

dx?  dx
Which is the req. differential equation
Ex 9.3 Class 12 Maths Question 4.

y = e* (a+bx)
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Solution:

y = e* (atbx)

y'=2y+be* N (1)

Y'=23"420e” (iif)
Subtracting (iii) from (ii) we get :
2y'-y"=4y-2y' = y-4y'+4y=0

Ex 9.3 Class 12 Maths Question 5.

y = e*(a cosx+b sinx)

Solution:

The curve y = e*(a cosx+b sinx) ...(i)

differentiating w.r.t x
y' =e*{acosx +bsinx)+e*(-asinx+bcosx)
y =¢*[(a+b)cosx—(a-Db)sinx] e (1D)
y'=e*[at+b)cosx—(a—b)sinx] +e*[-(a+bh)

sinx —(a—b) cos x]

=e*[2bcosx —2asinx] =2e¢*[hcosx—asinx]

o %= e (b cos x — a sin X) ...(iii)
Adding (i) and (iii)

L

y+ % =e¢*[(a+b)cosx—(a-b)sinx]=y

or2y+y’'=2y =y'-2y+2y=0
2

: . d*y
H the diff. equ. is —5 — 2
ence the diff. equ. is —— i

Ex 9.3 Class 12 Maths Question 6.
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Form the differential equation of the family of circles touching the y axis at origin
Solution:
The equation of the circle with centre (a, 0) and radius a, which touches y- axis at origin

(x-ap+y=a ”

or x2+y*=2ax ..(i)

Differentiating w.r.t. x -
2x+2yy'=2a '

or x+yy=a w
Putting value of a in (i)

x*+y? =2x (x +yy') = 2x* + 2xyy

d
. Reqd. diff. equation is: 2xy E}r +x3-y*=0

Ex 9.3 Class 12 Maths Question 7.

Form the differential equation of the family of parabolas having vertex at origin and axis
along positive y-axis.

Solution:

The equation of parabola having vertex at the origin and axis along positive y-axis is

x*=day ..(J) M
Differentiating w.r.t x
2x=4ay ...(ii)

Dividing (i1) by (1)

2x _ 4ay'

—:;- s . Xy =2y .

X _4&}r

d
Regd. diff. eq. 1s: x i-l}mﬂ

Ex 9.3 Class 12 Maths Question 8.
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Form the differential equation of family of ellipses having foci on y-axis and centre at
origin.

Solution:

The equation of family ellipses having foci at y- axis is

: ' ) ”
X Y i
%] + "3 =0 ..(ii) \j

Again Differentiating;

1 | . 1 v'2 + yy"
_— - + = el o B e W
) az(ﬁ' yy') ﬂ“"bz %

Putting this value in (ii)
_XOTYY) LW gy oy =0

al al
- Diff.eq. is

d*y dy)" [dy
—r far i — — =1
”[dxz]”[dx] Y ax

Ex 9.3 Class 12 Maths Question 9.

Form the differential equation of the family of hyperbolas having foci on x-axis and
centre at the origin.

Solution:

Equation of the hyperbola is

el 11IUN\..adl CCI
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Differentiating both sides w.r.t x

Again differentiating, we get
2
l 1 [ 2 L} b_ n ' 2
S| Yty }=ﬂ = =3 ="+
a? b a*

= y'=xp"+x(y)’

which is the req. differential eq. of the hyperbola.
Ex 9.3 Class 12 Maths Question 10.

Form the differential equation of the family of circles having centre on y-axis and radius
3 units

Solution:

Let centre be (0,a)and r=3
Equation of circle is

X2+ (y—a)=9...()

Differentiating both sides, we get

(y—a]%:—x = P—ﬂ=§ ........... (i1)
From (i) and (ii), we get
2
2 X —
sl =9 = 2y +1]=90")

which is required equation
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Ex 9.3 Class 12 Maths Question 11.

Which of the following differential equation has
Yy =cet + e
as the general solution ?

(@)

d’y _
dr? + Y= 0
(b)

d? o
wr—Yy="
(c)

d>y _
=+ 1=0
(d)

d? .
i 1=10
Solution:

(b)
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xI

y=ce’ +ome = g—i = c1e’ — e

d? _ T - d? oy —
=ttt ot =g —y=10

Ex 9.3 Class 12 Maths Question 12.

Which of the following differential equations has y = x as one of its particular solution ?

(@)

2d _
—r tay =2

=5

dy _ 2dy _
5= Lty =10

(€)y=x
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d’y _ 2dy _
5 mdm—l—my_[]

Ex 9.4 Class 12 Maths Question 1.

dy _ 1—cosc
dr — l1+cosr
Solution:

ooody  1—cosr
L—cost  l4cosr T 9ppst

dy
dr — l1+cosr

integrating both sides, we get
dy=[tan?Zdx = y= [seclf—l)dx
= [dy=[an® Sdv= y=[{sec”3

X .
= y= ZtanE—x+C (Required solution)

= de=jtan3§dx = y=J(sec1§—l)dx

= )= 2t&n%—l+ﬂ' (Required solution)

Ex 9.4 Class 12 Maths Question 3.
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Yiry=1y#1)

Solution:
dy _ Ay o
dir Y= l= f y—1 f dx

Hence Yy = 1+ Ae*

which is required solution

Ex 9.4 Class 12 Maths Question 4.
sec? x tany dx+sec? y tanx dy = 0
Solution:

we have

sec? x tany dx+sec?y tanx dy = 0

sec’ y _ sec” x
=} tan y dy=—] tan x

= log(tany) = ~log(tanx)+logc
= log|tanxtany|=logc = tanxtany=c

Ex 9.4 Class 12 Maths Question 5.
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(e +e")dy — (e" —e )dr =0

Solution:

we have

(e +e")dy — (e —e )dr =0

Integrating on both sides

eX—eX dt
d = = —
IF Ie"+e" j{l}r t
[Put e* + e ™* =t so that (e* — e ™) dx =dt]
= y=logltj+c= y=log(e"+e™)+¢

Ex 9.4 Class 12 Maths Question 6.

= (14%) (147)

Solution:

—d%g: (1+2%) dx

1+

integrating on both side we get

tan"ly = x + %m?’ +c
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which is required solution
Ex 9.4 Class 12 Maths Question 7.
ylogydx—xdy =0

Solution:

.
B | =
< |3

1
y logy dz=z dy= ;—m =

integrating we get

dy dx 1
= — :Put, 1 =t = — dy=dt
Iylngy X » 108 y Y

dt
IT =logx+logc or

logt=logx+logc log(logy)=logcx
o logy=cx = y=e™

Ex 9.4 Class 12 Maths Question 8.

Solution:

W — P = fy_ady — —f:r_‘;‘d:r

i

= —g=atde=sa vyt =k

Ex 9.4 Class 12 Maths Question 9.

solve the following

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/

€IndCareer

dy oo —1

P =sinx

Solution:

v — gin 1y = fd — fSin_lmdm
i y

integrating both sides we get

= p=xsinlx- J’_IHJ%?&

Let 1-x2=t = —2xdx=dt
1¢ 1
= H _] > _df= H _1
= y=Xsin x+2_"‘ﬁ xsin x+\{I'+C

— y=xsin x+v1- x> +C (Requiredsolution)

Ex 9.4 Class 12 Maths Question 10.

e“tany dr+ (1 — ¢")sec?dy = 0

Solution:

e“tany dr + (1 — €' )sec?dy =0

we can write in another form
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or (1-¢")sec’ydy=-e*tanydx
Dividing by (1 — ¢¥) tan y
sec’ y i

— J dv=
tan y Y 1 -e*

: sec’ y —e*
Integrating, we get Itan y dy_.[l — e* fx
. logtany=log(l -e*)+logc
logtany=logc(l-¢*) = tany=c(l-e¥)
Find a particular solution satisfying the given condition for the following

differential equation in Q.11 to 14.

Ex 9.4 Class 12 Maths Question 11.
(27 + 2* + 24 1) %:QIE—I—H?;@}: l.when =0
Solution:

here

o 2+ ,
dy = (3 +a2+2+1) dx

integrating we get
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Id}f f Zx+x_ f 2%+ x

——  dx
xlex +1 (x+1) (x%+1)

2x*+x . A L Bx+C

(x+) (x3+])  x+1  x2+l
22+ x=A(x*+ 1)+ (Bx+C)(x+1)
=A@+ 1)+B(x2+x)+C(x+1)

1
On Solving we get A_l B= E&C-_E

11 3 dx
A EI Ix 241 jx2+l

1 1
E log (x + l}+ — log(x*+ l}— — tanlx+c

3 1
= - += —— tan-1 0+
2lﬂg14luglz1an0¢
[c y=1whenx=0] .. 1=0+¢c = c=1
Thus the solution is

1 1
¥ 2 log (x + 1) (x*+ 1}3—5 tan~!x+1
Ex 9.4 Class 12 Maths Question 12.

m(mz—l)gzl,yzﬂ when x =2

Solution:

m(mz—l)gzl,yzﬂ when m:2=>fdy=fm{m—+fh

uatlons/
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1 H. B C
et _._+_..._
X 1 x-1

Let Sx+D(x-1

= 1=A(x+1)(x—1)+Bx(x— 1)+ Cx(x+1)

1 1
Let ¥=0,1& 1 = A=-1,C==B=~

1!2 1/2
o —— |dx
&= 'Il[ x+l x- !]
=-lﬂgx+ilug{x+1}+%10g(x—1)+£'
1, (-

=37

1] +logC

1 3
Now x=2,y=0= lﬂgC=—ElﬂEI

Hence particular solution is :

:_l ng 2.1) 1, 3

|31

Ex 9.4 Class 12 Maths Question 13.

coS (‘;:{) =a,(aeR),y=1 when z =10

Solution:

COS (”1”) —a - W _cos g

il elr

or dy={(cos'a)dx = |dy=cos'a Jdx
ory=(cos'a)x+¢ wehavey=2whenx =0
=c¢=2 .. Solutionis:y=x(cos'a)+2

m*ms*'a=}rT =>a=Co0s FT isthe req. sol.

uatlons/
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Ex 9.4 Class 12 Maths Question 14.

dy _ ytanr,y =1 when x =10

dr

Solution:

Y — ytanz = [ %‘i = [tanz dzx
=> |logy = logsecx + C

Whenx =0,y =1

=>log1 =logsecO0+C=>0=log1+C
=>C=0

.". logy = log sec x

=>y = sec X.

Ex 9.4 Class 12 Maths Question 15.

Find the equation of the curve passing through the point (0,0) and whose differential
equation

y! = e"sinx
Solution:
y! = e'sinr = dy = e"sinx  dx
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Integrating, we get [ dy=/e*sinx dx
y=e"(—cosx) - fe"{—msx]dx
=_¢*cosx +] e* cos x dx

Again integrating by parts taking e* as first
functions

=-e"cnsx+e"sinx—[a"sinxdx

or 2y=—e*cosx+e*sinx+c

X
j’=52— [-cosx+sinx]+c

1 1
Putx=0,y=0 = Dﬁ_i*‘ﬂ Loe=3

Solution is y = % (sin x — cos x) + 3

Ex 9.4 Class 12 Maths Question 16.

For the differential equation
d
Yy = (v +2)(y +2)
find the solution curve passing through the point (1,-1)

Solution:

The differential equation is

i
Yz = (T +2)(y +2)

or xydy=(x + 2)(y+2)dx

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/

@I Nnuuarcci

Y dy= Lfd dx Integrating, we get
y+2 X

rrealrat

[[-53)or- [ 3)e

y—2log(y+2)=x+2logx+c

The curve passes through (1, -1)

. —1-2logd=1+2logl+c
(logl=0)=-1=14+¢c = c=-12
Puttingc=-2=y-2log(y+2)=x+2logx-2
ory—x=2[log(y+2)+logx]-2=2logx(y+
2)-2

Solutionisy=x+2logx(y+2)-2.

Ex 9.4 Class 12 Maths Question 17.

Find the equation of a curve passing through the point (0, -2) given that at any point (pc,
y) 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

Solution:

According to the question

b2

yiE=a= [ydy=[wde =4 =5 +c

dr —

0,—2)liesonit.c=2
.". Equation of the curve is : x*—y?*+ 4 = 0.

Ex 9.4 Class 12 Maths Question 18.
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At any point (x, 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).

Solution:

Slope of the tangent to the curve =

dy

i

slope of the line joining (x, y) and (- 4, — 3)

=y_+3.£=2[r+-j

X +4° dx X + 4

Y2 4 J‘d_zfzzfj?&

y+3  x+4 y+3 I x+4
or log(y+3)=2log(x+4)+logc
+3 . y+3

. y
ie., log {x;d{—)E:lﬁgc Sy =

The curve passes through (-2, 1)
1+3 4

—_—— == -
(—2+4) 4=1
+3

x|
or y+3=(x+4Yory=(x+4)>-3.

Equation of the curve is

Ex 9.4 Class 12 Maths Question 19.

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

Solution:

e‘ll IVN\dil TCI
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Let v be volume of the balloon.

dv d (4
wehave —=k or — | —nr’ |=k
dt dt[i ]
4 dr dr
Za3r? =k or 4nr?=
01-3:: rdt or 4nr at k

=4gridr=kdt Integrating, we get
3 ¥
4nfr2dr=k |dt m4na-r3-=kt+c Q)
4q
whent=0,r=3;: - T (3y’=k.0+c =36n=c

4
whent=3,r=6; - (5)3.=3k+c=3k +36n

216 x 4
3 m =3k+36n

=» 3k=72 x4n-36n=288n-36m=252xn

|,;=2—:2 n=84m

=

4
. in(i); 3 e’ =84m + 36

=:|-f3=34><31+36>(%

P=63t+27 orr’=9(7t+3) r=[9(7t+3)]"?

Ex 9.4 Class 12 Maths Question 20.

In a bank principal increases at the rate of r% per year. Find the value of r if Rs 100
double itself in 10 years

Solution:
Let P be the principal at any time t.

According to the problem
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dP r
e
r
log P= —t+C . r.r."!Dﬂ_ (8]
o0g 100 1= P=e e

NowP =100, whent=0 - p=¢""1% y 100

WhenP=200,¢=10 = log2=%
= r=6.931% per annum.

Ex 9.4 Class 12 Maths Question 21.

In a bank principal increases 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

Solution:

Let p be the principal Rate of interest is 5%

dp _ 5 . dp_

3 Ggor. p

Integrating, log p = 0-05t + log c=> log % =0.05t
_E. = eﬂ'njt - IJ a ceﬂ'ﬂﬁt “.{i)

c
Initially,p =% 1000, t=0 1000=c,e’=c

. ¢=1000 Putting this valuein (i): p = 1000005
when t = 10. p= lﬂt}ﬂe“””m“ 1000!:“5
p=1000x 1'648 =p=1648(-+ **=1648)
Aﬂ:er 10 years ¥ 1000 will amount to T 1648.

Ex 9.4 Class 12 Maths Question 22.

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

Solution:

uatlons/
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Let y denote the number of bacteria at any instant t « then according to the question

dy dy
— oy = = :
) » kdt (D)

k is the constant of proportionality, taken to be
+ ve on integrating (i), we get

logy=kt+¢c (i)
Let y, be the initial number of bacteria i.e., att=0

using this in (ii), ¢ = log y,
= logy=kt+logy,

= log 2 =kt ..(iif)
Yo
10 lly
whent=2,y= + — — ]
Y [F“ 100 y“] 10
Iy,
So, from (iii), we get log —10- = k (2)
¥y
1, 11
= ] il . -
= k= 2 og 0 (iv)
Using (iv) in (iii) lng =1 {lc-g ﬂ] e (V)
v, 2 10

let the number of bacteria become 1, 00, 000 to
2,00,000 in t, hours. i.e., y= 2y,
whent=t, hours. from (v)

2y, 1 11 2log 2
lo P log— |t = t =
Y, 2[°gm]1 1™ log ',
2log 2
Hence, the regd. no. of hours =
i log l}l/n

Ex 9.4 Class 12 Maths Question 23.
The general solution of a differential equation

)
Y _ Ty
el

uatlons/
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(a)

e'+e V=r¢

(b)

e'+eV=rc¢

(c)

et +el=r¢

(d)

e 4+e ¥V =r¢

Solution:

(a)

% =e'el= [eVdy = [e'dx
= e V=e"4+k=>e"+e V=c

Ex 9.5 Class 12 Maths Question 1.
(x2+xy)dy = (x*+y?)dx

Solution:

(x*xy)dy = (x*+y*)dx

élndCareer
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dy x*+y* .
Ei* = :ﬁ =f{x, y) A1)

Xty
f V=20 xy
Replacing x by Ax and y by Ay
€Ay = Alxi+AZy? A2 [x1+ y? ]
’ Mxi+aixy A2 [ x2+xy

x2+ 2 .
=1=~[x1+ L} A° £ (x, y)

Hence f (x, y) is a homogeneous function of
degree zero to solve it put y = vx

Yovex B0

dv  x?+ vix? _xz[l+v3)

+x — = =
VIR T X2+ (xvx)  xZ(1+v)
dv  1+v? 1+v dx
== X—= -V= —dv=—
dx l+v 1-v X
1+v . rdx,
Integrating, J.'_"d‘“'—_[?

-V X
: y
—v—Zlﬂg{]&v)=log|x|—lﬂgc;Putv=I
—l-zlogl—1‘=log|x|—logc
X X
1+2|ﬂg—‘+lng|x|—lngc-
X
2
1 {-'( Y} x-—':-l or ﬂze—yix

x c X CcX
. solution is (X — y)? = cx e ¥

uatlons/
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Ex 9.5 Class 12 Maths Question 2.

I oty
¥ = e
Solution:
I _ xty
¥y = T
. dy x+y y
Gi —=—=1+=
i dx x x
dv

Let y=wx = v+:r-d—r=l+v = Jdv=j?

= v=logx+C = y=xlogx +Cr.

Ex 9.5 Class 12 Maths Question 3.
(x-y)dy-(x+y)dx=0

Solution:
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. T LU 0
&1y = a1y
v-1 dx
dv=—|—
= ‘[v2+l x
1y 2v
= - dv - =—logx
z‘l'v2+l Iu2+1
Lo )y
= —log| —=+I1|-tan ==—logx+C
> ELIE J o= "logx
ay_1 2
= tan —Elug{x +y2]—C.
X

Ex 9.5 Class 12 Maths Question 4.

(x*>-y?)dx+2xy dy=0

Solution:
ﬂf_y o yg_mi
dr ~  2ry

élndCareer
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yvx::&!vx

dx
& Vo1 vdv &
= xE‘ 2v = 1412 x
2vdv dx !
= ‘{1+v2- II

= log(v?+ 1)=—logx+logC

2, .2
= log{'x ut }+Iogx=log€

.xz

Iz+}'2

= = x'?+y2=Cx.

X

Ex 9.5 Class 12 Maths Question 5.

2d 2 2
2 = 2% — 2y° + xy

Solution:

Bt

élndCareer
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Let y=wx = %=V+I%

v
= "E‘l » ='[2v2 e 4
1

= - =-logx
2 2_(L2
V2
1 (Va2v-1) e
=

PN e W,y el

‘5@"( 22 Jiy—x_(c)ﬁ

=| — — =|—
B2 M 32y+.x x
x

Ex 9.5 Class 12 Maths Question 6.

xdy — ydr = /x> + y2dx

Solution:

xdy — ydr = /x> + y?dx

uatlons/
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2
dy «.‘x +y 4y _ ¥2+J’ i1+[£] Ned
X x

lety=vx = x—-
Y 5

o -
= log[v+\?1+v ]=logx+logC

= piVl+1? =Cx =@ y+yx* +y7 = Cx?

is the required solution.

! 7

Ex 9.5 Class 12 Maths Question 7.

{xcos (L) + ysin (L) } ydx = {ysin (L) — xcos (L) } zdy

Solution:

uatlons/
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{xcos (L) + ysin (L) } ydx = {ysin (L) — xcos (L) } zdy

o re ()
& re(t)-em(l]

Replacing xby Ax andy by Ay - in f(x, y)

Ay [:u cos (1%‘;] + Ay sin (1%3{)}

e

x [Il..x sm(’“%x) ~ Ay cos [l%x)]

%] +ysin [%}]
AR |

. f(x,y) is homogeneous function of degree zero.

o _[re(h)yn ()]

=1 (x, ?]

f(hx, hy)=

y [x cos
0

X [xtﬂm

=M f(x,y)

dx _;[ycm[%]uﬁn[%]]

uations/
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Puty= E-v+xd—v
ty=vx = o &

Putting this value in (i)

VX . VX
VX | X cOos — + vX sin —
dv X X
V+X — =

& x [wsin (1) - x oo (%)

vx? [cos v+vsinv] _ v(cosv+vsinv)
= xI[vsinv—cosv]  vsinv—cosv
Transposing vto R.H.S.
xﬂ _ v{cosv+vsinv]_v

dx VSINV—COoSV

Zginv+vcosv

veosv+visinv—v

VSN V—Ccos v
dv_ 2vcosc
dx vsinv—cosv

[ 1] 2dx
or | tanv—— |dv=—— or
v X

J(anv-1)av=2 i

Integrating, log sec v—1log v=2logx +log ¢

| sec v i . secv
= =loge ie, —5 =¢
0g . og )

y
=cor sec *-=oXy
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Ex 9.5 Class 12 Maths Question 8.

n?i
f.fr

—y—l—.rsm()

Solution:

v —y+asin (L) =0= % =1 _ sink

rfr

dv )
Nowlety =wvx = IE =-sinvy

d
_—v=-Jl— = Icusecvdv:«logx
sinv
= log(cosecv—cotv)=-logx+logC
C v y C
= Cosecv—Ccotv=— = CcoSeC——Ccot==—
x x xr Xx

X{ﬁmml—ﬂm I:| = C is the required solution.
X

X

Ex 9.5 Class 12 Maths Question 9.

ydx + xlog ( )dy — 2xdy =10

Solution:
dy _ __y ¥
dr — 2r—rlogt 2—log4

uatlons/
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Puty = D (if)
y=v == R

From (i) and (i), we get

dv  —v+viogy 2-logv dv—dx

dx = 2-logv = ~v+vlogy x
Integrating b-nthsides we get

ot i fpl o

Fﬂrf thv—l:rsuﬂmﬁvdt]

'-’(]DEV 1) [ v

=IT =log? = log(logv-1)

From ({ii), we have

lng[lug'—KAI) —log y+logx=logx+logC
X

= lﬁg[bg%—l} =log y+logC=logCy

= log%-l = Cy which is the required solution.

Ex 9.5 Class 12 Maths Question 10.

(l—l—E%)dI—I—E% (1—%)@:0

Solution:

uatlons/
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“ _ _G%(l—j) _(G-n)ev flz,y)

T

14-e¥ 1+e¥

I(i - l) e’y
. ..
s )=
Replace x by Ax and yby Ly
{E - 1] gAR/Ay [35 - 1] er'y
£, 1) =2 =3 A
Y 1— etx/hy 1+ e*'y

Hence, f (x, y) is a homogeneous function of
degree zero. Now,

X
& [TI}W " i
SN/ sPutx=wvyis T =VtYy—

dy  l+ey L dy
[E_l)ewfr
vty d_"'= Y = (v=De'
dy, 1+eWV 1+e"

dv _(v-De"  _ve'-—e'—v-ve'
dy 1+¢e¥ l1+e"

_ ¥ v

vke) | [lbe &

1+e¥ v+eY Y
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1+e" dy

, d =_j'_

Integrating , JV + e ¥ y
Putv+e¥=t, (1+e")dv=dt

dt
IT =-—logy+logc
or logt=-logy+logcor logt+logy=logc

1 X )
ty=c Puttingt=v +e“=§+e”

E.‘.Ex'r:f _ . I - —
3 y=c¢ .. Req.sol.is: x+y. e¥=cy

For each of the following differential equation in Q 11 to 15 find the particular
solution satisfying the given condition:

Ex 9.5 Class 12 Maths Question 11.

(x+y)dy+(x—y)dx =0,y =1when x =1

Solution:

given

(x +y)dy+(x—y)dx=0
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¥

“id (v +1)
b _x ;Iet£=V=>I£=*LV2+]
dx L x dx v+1

x

v+l dx

dv= [ £

= Iv2+1 x
- %iﬂg{v1+l}+tan'jv=—lngx+C

x X

1 2 4+ x2 -
- Elﬁg[y 3 }H&n Y-c
Nowx=1,y=1

- %Icgzﬂan'l(l) =il %]032+E o
Particular solution is
|

2
Y +x afyi_l n
—1 +tan~ | = |=—log2+—.
an[ x? ] [) zug 4

X

Ex 9.5 Class 12 Maths Question 12.
x2dy+(xy+y?)dx=0, y=1 when x=1

Solution:

A — WA — f(z,y)

f(x,y) is homogeneous

.. puty = vx
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d
ar %=‘V+xi
: dv _ x(vx)+ (vx) _ xP(v+v?)
- VR dx x? - x?
L gy
vi+2v o x
Integrating, 1 __ [dx
Iv3+zvdv J‘x+lﬂgc
|
e —dv=—logx +1
I(v+1)1—1 L ol
Liog ¥HI1
. 2 v+li+1 ogxTlogc
Jv
ie., lo +logx=logc
N
= lo K‘E_::l G ﬂ=c
N ] BN TS A
Putv=% = x2y=c? (y+2x) ... (i0)

a L) 1
Puttingx=1, y=1;1=¢c?(1+2) = c2=§
: 1, . 1
Puttmgc2=§ in (i) x2y=§[}r+2x}
Particular solution is : 3x?y=y+2x.
Ex 9.5 Class 12 Maths Question 13.
2y _ _w _
(msm = — y) dr +xdy =0,y = 7, when r =1
Solution:

(zsin*L — y) dx + zdy =0
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> which is homogeneous .(i)

= . ey JEL .
Yy=vX, .. v+xdx v —sin- v from (i)

_ dv dx
Integrating J-sinz p == J’? Icusecz vdx

dx
=—I? —-cotv=-logx+c
o y
log x —cot v=c; log x — cot s
_ n
Puttmgx=1,y-z; c=-1

Particularsul.is:cm%—lugx=l

Ex 9.5 Class 12 Maths Question 14.

%—%—FCDSEC(%) =0,y=0 when x=1

Solution:
dy _y A
- — £ 4 cosec (I) —0

which is a homogeneous differential equation
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d d
Puty=vxsothat o =V +x - ..

dv
from (i) & (ii), we get: (‘ﬂ' +X E]—v+msecv=ﬂ

\
X — tcosecv=0 = x—=—cosecv
dx dx

dv dx . dx
—=— = -sinvdv=—
cosec v X X

=:|._

d
Integrating | - sin vdv = *E

=cosv=log|x|+¢c = cos §=lng|x|+c,

y(1)=0, i.e,whenx=1,y=0
cosO=log |1{+c =1=0+¢,c=1

§=lug|x|+l=:- lag|x|=|:us%—l
which is reqd. solution.

Ex 9.5 Class 12 Maths Question 15.

Zmy—yg—szﬁ—g:U,yzlwhen r=1

Solution:
dy _y o 1(y)?
dr T + E(r)

.. (i)
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Put y=vx, .. (i) becomes,

'.P+:1:£‘-l'}-—7,r+-i*1.;2 iﬂtv:?;x-
dx 2 = w2 X

Integrating both sides, we get

2 2x
s =log|x|+C=> —T=lt}glx| +
Itisgiven that y(1)=2i.e., Whenx=1,y=2

2
= y=———— (x#0,%¢)
l1-log| x|

which is the required solution.
Ex 9.5 Class 12 Maths Question 16.

A homogeneous equation of the form

dr T
dy =h (zr)

can be solved by making the substitution,
(a) y=vx

(b) v=yx

(c) x=vy

(d) x=v

Solution:

(c) option x = vy

Ex 9.5 Class 12 Maths Question 17.

Which of the following is a homogeneous differential equation?

(a) (a) (4x + 6y + 5)dy-(3y + 2x +4)dx =0
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(b)

(xy)dx — (z° + y*)dy

(c)
(23 4 2y?)dx + 2xydy = 0

(d)

yd + (27 — 2y — y?)dy =0

Solution:

(d)

Ex 9.6 Class 12 Maths Question 1.

j—i + 2y = sinx

Solution:

Given equation is a linear differential equation of the form

W4 pPy=Q

Here, P=2, Q=sin x
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LF.= e =¢X Solution tothe diff. equation is

ye?* = [(sinx) e dx =1, ., i)

I, =JeXsin x dx = é’"‘(—m&x} 1232"(—005):]{11
=_—eX cos X + 2 sin x e — 4 [e2* sin x dx

I, =e*(2sin x—cosx)—4l, .. 5I,= *(2sin x~cos x)
2x

II=ET(23inx-cosx}+c

Putting the value of I, in (i), the general solution

2%
}fcz"= -Bj' (2sinx —cosx)+c¢

or 5y=2sinx —cosx+ 5ce

Ex 9.6 Class 12 Maths Question 2.

dy 2r

elr + 3y =€
Solution:

dy 2r

dr

+3y=e"

Here P = 3,

which is required equation

uatlons/
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Ex 9.6 Class 12 Maths Question 3.

oy ¥ 2 -
dr T r I IF — E.][ ;f.i.r _ EFf:r_q.r — 7

dy 3 3
xdx+y-x :>y.x=fxdx

4 X
_ X C
= X="4+C > y=—"+—
- 4 ¥ 4 x

Ex 9.6 Class 12 Maths Question 4.

:::—r:f + (secx)y = tanz (0 < z < )

Solution:
Here, P = secx, Q = tanx;

[F = elpde _ of secrde _ Slog|seca+tan|

=sec X + tan x

i.e., The solu.isy.x .LF. =[Q x L.LF. dx + ¢
ory x (secx+tanx) = Jtanx(secx+tanx)dx+c
Reqd. sol. is

.. y(secx + tanx) = (secx + tanx)-x + ¢
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Ex 9.6 Class 12 Maths Question 5.

caszmﬁ—i +y = tanx (U <zr< %)

Solution:

2 2

d
Lty sec’z =sec’r tanx

= integrating factor =

E’f sectrdr — etanz

4 EMI%+ ysec? x.e™F _ Janx oo 2 Lo o
= y.et""x=jemxse¢2xtaﬂxdr
Let tanx=t .
- snczxdx=dt::y,em"=jfetdr
=y =t —t+C
= y.e™F = tanx ¥ _ X L C
y=tanx—1+Ce™"*

Ex 9.6 Class 12 Maths Question 6.
il .2
L+ 2y = x*logx

Solution:
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and Q = x logx

2

LF.= olpd = ol x & = cllogx _ glogx? _ x2
The sol. of the given eq. is
yx x2=J(x log x) x2dx + c=[(x* log x) dx +¢

i 4 1
=—x*logx - - [x?dx+c¢
a ¥ losx -4
x2 x? 9
or y—Tlogx—E-H: X

or 16y=x*(4logx—1)+16c.x?

Ex 9.6 Class 12 Maths Question 7.

.rfog.rd” +y= r"_iog:r

Solution:
dy _ 2
ilr T r?wqry T2
= x) _
1F= jmgx _ Jostlog) _jo0

dy 1 2
(lugx)z+;y— -I—flngx
= y.logx= ZI{IGE x) (x%)dx

|1 l 1 C
= &5 x xlc-gx logx

Ex 9.6 Class 12 Maths Question 8.

uatlons/
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(1+x?)dy+2xy dx = cotx dx(x#0)
Solution:

(1+x?)dy+2xy dx = cotx dx

dy 2x cot x Ix 2
-+ y= = [F= [ “Sdr=l+x
dr 14x?7 144 e 14’

— }_[1_'_:2) =Icut.tdx +C=logsinx+C

_ logsmx+ [

= Y
1+x2 1422

Ex 9.6 Class 12 Maths Question 9.

m%+y—m+my cotr = 0(x # 0)

Solution:

m%+y—m+my cﬂtm:Um%+(1+mcotm)y=m
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—+mt.r]dx

- [F= JP‘&=J {I = glonx+logsinx
= ghelrsn) = x 5in x

= y.xsinx= j xsinxdx +C

= p.xsinx=-xcosx+sinx+C

1
Herey= —cotx +—+ —
x xsinx

Ex 9.6 Class 12 Maths Question 10.

(z+y)L=1

Solution:

1 dr dr
(+y)E=1ta =14 =2+Y
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dx
= d_‘x=}’ Now P=-1
id

= L'F:ej-";'“h'=e‘['i_”'“ry=~*3"J“r

d _ -
o e_}'g_m_}‘:w_y = .%rl._[xe }"]zw ¥

- xe ¥ =Jye_yd}' +C=—ye ¥ - ¥ +C

— x:—y-]+C€y::- x+y+!==Cey

Ex 9.6 Class 12 Maths Question 11.

ydr + (z — y*)dy = 0

Solution:

ydm+(m—y2)dyzﬂz>yi—§+$—yzzﬂ

== y.ix—+x=y2= E-I»lp;=_}:« . P—.l
dy dy LI

¥
[ay ,
=> Integrating factor=¢ * = £lo8” =)
= —dX= — =
ydy Yy = @{xy) y

2
= ;\yzj‘yzdy+c_—i, x=y_.|.£
3 vy
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Ex 9.6 Class 12 Maths Question 12.

(z +3%) & =yly > 0)

idr

Solution:

il

yﬁzm+3y2 or = —§=3y

Here, P=— -1—,Q=3:.f, ILF.= el""""
y

-1 Ing-]-l

I
e ';d}r=g'l°3}'= elﬂg}' =g ¥y r
Thesolutionis xx LE=[QxLF.dy+c

or XX l = IS}rx l+:13,*+«t:=-3y-i-vc:
y y

Hence, the reqd. solu. is x = 3y + cy.

For each of the following Questions 13 to is find a particular solution, satisfying
the given condition:

Ex 9.6 Class 12 Maths Question 13.

y PR -
Y 1 ytanz = sinz,y =0 when z =

o=

Solution:

dy
idr

+ (2tanz)y = sinx, P = 2tanx
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— [F= e]!tnnxdr = e!lugswx =s=:r.:1x
2 dy

Ssec xaﬂmz x(2tanx)y = sec?

xsinx

= y.sec’ x = Imz xsinxdr=jse: xtan x dx

= y.svuzur.:2 x=secx+C

T
When x=§ andy=0= C=-2
- y=cosx~2cos’ x,is the req. sol.
Ex 9.6 Class 12 Maths Question 14.

(1+m2)%+2my:1+—lrg,y:0 when z =1

Solution:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-9-differential-equations/

€IndCareer

1
and QRW

Here, P=x1+1

ix dx
2 2
LF = elpdx — " 2241 _ alog(x2+D_ 42 4]

1
Ly )= oo e Dacee

]
= x=+1)y-_[;rﬁdx+c-tan-lx+c

tan~'x c
- + ,(xeR
x2+l x?+1 [aR)

=¥

%
y=0whenx=1 .. n:=—tan“.l=--i-
Req. particular solution is

tan”'x  x
Y= x2+1  4(x3+))

T
ory(x2+ 1}=tan"x—z

Ex 9.6 Class 12 Maths Question 15.

dy — eindr g — | o —
= — dycotr = sin2x,y =2 when x =

Solution:
Here P = -3cot x

Q = sin 2x
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o IF = glpdr = glogeosees = gogec? x

= Solutionisy*LF.=JQ. x LF.dx+c¢
or yxcosec® x=[sin 2x cosec’ xdx + ¢

2 sinX cosx
I dx + ¢ =2 feosec x cot x dx + ¢

sin® x

=-2cosecx +¢ = y=-2sin’x +csin’x
T

Now,y=2,x=-, 2=-2+¢ .. c¢=4

Reqd particular solution is
y=-2sin’x+4sin’x y=-2sin’x(1-2sinx)

Ex 9.6 Class 12 Maths Question 16.

Find the equation of the 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

Solution:

el i

—dx = — i -
=>[F=e~[ =e "= e "E—ye T=xe*

= ye = [xeTdx oyt _ ¥4

= y=-x-1+Ce";Whenx=0,y=0= C=1

;. y=—x-1+¢" (Particular solution).

Ex 9.6 Class 12 Maths Question 17.

Find the equation of the 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
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Solution:

By the given condition

dy|
m‘a‘=x+}r-—5 %={x+y—5)

isyxe*=Je*x(x—5)dx +c

Integrating by parts taking (x — 5) as first
function

ye*=(x=5) (<) -[1.(e¥dx+c
=—(x-5e*-e*+c=4—x+c.e*

The curve passes through (0, 2)
S Xx=0,y=2=2=4-0+c.e? . ¢c=-2
— 3 Req. eq. ofthecurveis y=4-x —2¢*

(i) Taking— :%=—(x+y—5)=—x—}r+5

dy oo . T
or dx+y x+5. LE=¢ e
Solution is ye* = [(5—x)e* dx + ¢
=(5-x)e*— [(-1).e¢dx +c=(5-x)e* +e* +c
or y=5-x+1+ce*=6-x+ce*
The curve passes through (0, 2)
S Xx=0,y=2=2=6-0+c.e’ orc=—4
~. Equation ofthe curve y=6-x-4e™*

Ex 9.6 Class 12 Maths Question 18.

The integrating factor of the differential equation
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(c)

=

(d) x
Solution:

(c)

P="t [F=e /st =¢logr =1

B =

Ex 9.6 Class 12 Maths Question 19.

The integrating factor of the differential equation
2y dr _
(1-y°) g +ya = ay

(-1<y<1)is
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Solution:

(d)

(1—y2)%+y$:a-y

uatlons/
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P=—Zle F= V"7 2
-2 ey g 1y
1 2
——log(1-y)
=e 2 = -y =

uanons/
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Chapterwise NCERT Solutions for
Class 12 Maths :

e Chapter 1 — Relations and Functions

e Chapter 2 — Inverse Trigonometric Functions.

e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0

e Chapter 6 — Application of Derivatives.

e Chapter 7 — Integrals.

e Chapter 8 — Application of Integrals.

e Chapter 9: Differential Equations

e Chapter 10: Vector Algebra

e Chapter 11: Three Dimensional Geometry

e Chapter 12: Linear Programming

e Chapter 13: Probability
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