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solutions

Ex 6.1

1. Determine the order and degree of each of the following differential equations:
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Question (i).

Solution:
dy . .
(E) +y=2sinz
dgy
dax?
. the given D.E. is of order 2 and degree 1.

This D.E. has highest order derivative — with power 1.

Question (ii).

2 7
3 dy _dy
1+ (E) T dgt

Solution:

2 3
The given D.E.is 1] 1 + (%) — iz?

On cubing both sides, we get

2 2 3
dy _ (dy
1+ (#) = (=)

d .
This D.E. has highest order derivative T f with power 3.

. the given D.E. is of order 2 and degree 3.

Question (jii).
E _ 2ginz+3
dr £

dz
Solution:
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E_ 2sinx+3
i~ @

dz
2
d .
(—y) =2s5inx+3

The given D.E. is

dr

. . . . d; .
This D.E. has highest order derivative d—: with power 2.

.. the given D.E. is of order 1 and degree 2.

Question (iv).

d’y | dy _ d’y
=t tr=yltgs

dy _ d’y
E"‘.‘E— 1+E

On squaring both sides, we get
3 2 3
dy | dy _ d”y

(!?—I——[-I—:c) —l—I——N

This D.E. has highest order derwatwe

solution:

d.“l
y with power 1.

. the given D.E. has order 3 and degree 1.

Question (v).
2 2
d-y dy —

solution:

i?+(%)2+7m4:5:[]
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d’?
This D.E. has highest order derwatwe Wlth power 1.

.. the given D.E. has order 2 and degree 1.

Question (vi).
(y")2 +3y" +3xy’ +5y=0
Solution:
The given D.E. is (y")2 + 3y" + 3xy’ + 5y =0
This can be wril:l:en as:
(“—1“‘) +398 4 308 L 5y =0
drd
This D.E. has hlghest order denvatwe dy W|th power 2.

.. The given D.E. has order 3 and degree 2.

Question (vii).

(E—E)E + eos(%) =0

Solution:

. . dzy dy
The given D.E. is (F) + cos(dz) =0
L

This D.E. has highest order derivative ——

~.order=2
Since this D.E. cannot be expressed as a polynomial in differential coefficients, the degree is not
defined.
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Question (viii).
3
2|7 2
dy _dy
1 (2)] s
solution:
3
I 2
The given D.E. is [1—!— (dy) ] — gdw
On squaring both sides, we get
3
a2 " _ g2 (d%)\?
(@) = ()

d‘!
This D.E. has highest order derivative d—f with power 2.
=
.. the given D.E. has order 2 and degree 2.

Question (ix).

(2) ()" -

Solution:

4. L 1
The given D.E. is (H) i (ﬂ)3 =20

]

drt

WAL 6
(@) (#) =2
3
This D.E. has highest order derwatwe 4y wn:h power 3.
. the given D.E. has order 3 and degree 3

Question (x).
2 7% 2
z+ 2 T =/1+ (d y)
dr*

dr?

solution:

On squaring both sides, we get

d‘.‘.y 2 dzy.
(I-'t-ﬁ) —1+(dxz)

This D.E. has highest order derivative i’ with power 1.
.. the given D.E. has order 2 and degree 1.
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Ex 6.2
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Question 1.
Obtain the differential equation by eliminating the arbitrary constants from the Following
equations:
(i) x* +y° = 4ax
solution:
x? +y3 = 4ax .......(1)

Differentiating both sides w.r.t. x, we get
32 +3y7 W =43 x 1

2 dy _

~3x% + 3y o = 43
Substituting the value of 4ain (1), we get
x> +y?=(3x? + 3y? dy]x

' +y = 3x + Bxy -

L 2%+ 3x3.r - y
This is the reqmred D.E.
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(i) AxZ + By? =1

Solution:

Ax?+By? =1

Differentiating both sides w.r.t. x, we get
Ax2x+5x2y:—i’=o

SAX+ By :—: =0.......[1)

Differentiating again w.r.t. x, we get

d fdy\ dy dy
Ax1+3[ydx( )+EE:| =0

2, 2
PN

(@)

Substituting the value of Ain (1), we get

dy (d d

—Bx[yd—‘g+(ﬂ.i)]+ﬂyy
dly  (dy\'|, dy
A (@]

a2 dy\: d
s () s

y —_—— =
Wt e Y

Thic ic tha rannirad M E
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Alternative Method:

Ax?+By?=1.......(1)

Differentiating both sides w.r.t. x, we get
i

Ax2x+Bx2y 2> =0

. dy _

SAX+BY = =0 (2)

Differentiating again w.r.L. x, we get,

4 EE) dy ﬁy'|
ax1+[y g () + 2

A+B|:y:-y§+(dx) ]=0 erd3)

The equations (1), (2) and (3) are consistent in A and B.
.. determinant of their consistency is zero.

x4 y? 1

x y:—i 0|=0
dy

1 y (dx) 0

dly  (dy\'  dy
2 — — e _ - —_— | =
22(0—0) = y*(0 {])+1[xydx1+r(dx) ydx] 0
N A

"-”EF“(EE) Va0

This is the required D.E.

(iii) v = A cos(log x) + B sin{log x)
Solution:

art-2-cha ter-6 dlfferentlal -equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/

€IndCareer

yv=Acos{logx) +Bsin(logx) ....... (1)
Differentiating w.r.t. x, we get

ay d
T Am{lngx}-a{logx]+

B cos (log x}*% (log x)

_ —Asin(logx) __Bcos(logx)
x X

" x:—i- — Asin(logx) + B cos (log x)

Differentiating again w.r.t. x, we get

dly dy —Acos(logx) Bsin(logx)
I—=+ _
dx x x

d‘l
x’dx—€+x%= —[A cos (log x) + B sin (log x)]

==y - [By (1)]

2
x’%+xg+y=ﬂis the required D.E.

(iv) y* = (x+ )

Solution:

y? = (x +c)?

Differentiating w.r.t. x, we get
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zyg=3{x+c)=-(n=3(x+e)=

This is the required D.E.

(V) y = Ae>* + Be™*

Solution:

y=Ae™ +Be ™ .......... (1)
Differentiating twice w.r.t. x, we get

%-k"15+ﬁe"’x(—5}

. dy s
Vi gy = SAe™ —5Be*
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d= A - 8x
mdﬁ-sm X 5—5Be~% x (—5)

=25A¢% 4 25Be~
=25(Ae™ +Be™*) =25y __ (my ()]

~25y =0

This is the required D.E.

I.y

(vi) (y—a)? = 4(x—b)
Solution:
(y—a)?=4(x-b)

Differentiating both sides w.r.t. x, we get
2(y-2a). L(y-a)=4-L(x-b)

2y-a). (% -0)=4(1-0)

2y -a) % =4

fy—a) a2 ()

Differentiating w.r.L. x, we get

(,,_.,,.i(gyg ;; =0

d? d
g
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2 dl 1
'—y+(ﬂ) - )

This is the required D.E.

(vijy=a+ %

Solution:

y=a+ %

Differentiating w.r.t. x, we get

Ly
T dx x?
2= —12%

Substituting the value of a in (1), we get

y= -x‘d—y+}-c(—x=d—y)

dx
- um :d'.'l" dy
- ¥ ax tix
" (:r’+x}:—i+y=ﬂ
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. dy
) x{x+1}dx+y 0
This is the required D.E.

(viii) y = ;™ + e

Solution:

y=cie?+ e ... (1)
Differentiating twice w.r.t. x, we get
dy

oy _ S 5K o
dr e 2+ e 5

. g-hlth-l‘-Ecztk '"'""lzl

d’y .
undﬁ-kle x 2 +5c,e™ x 5

d’y
de' -4‘:1-‘ + 2&3f
The equations (1), (2) and (3) are consistent in c;e?* and c,e**
.. determinant of their consistency is zero.

v 3)

y 1 1

dy -

ax 2 5 0

d

Py o
. dy  d% dy d’y)_
- y{Sﬂ—-Zﬂ)——l(ZﬁE— P)“(‘E‘zd—xf =0
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", 30y — 252-1-55#1@ 2—-0

dxl
d’y . dy
a5y -n 4300
2
-.:—x% dynoy-u

This is the required D.E.

Alternative Method:
2x 5%

Y=Ce ™+ e
Dividing both sides by e, we get
e Sy =ce ¥ ey

Differentiating w.r.t. x, we get

—-"’dy+yx¢ x(=5)=ce ™ x(=3)+0

- '—l:r(d_y_ )- _kl‘—h

dx
Dividing both sides by ¢~ >, we get
Yy -
e (Ex""'sy)' -3¢,

Differentiating w.r.t. x, we get
(dx’ Sae)* (dx sy)¢-*(-2=0
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_anf(y ey L dy )
1x o —_— —_— i
e (dx—, 5o —2--+10y

. dy
B E_
This is the required D.E.

d—""r+113?3‘r 0

(ix) cx3 + coy% = 5.
Solution:
X+ Y =5 . (1)

Differentiating w.r.t. x, we get
¢, x3x? +¢, x!yg-ﬂ

" 3e,x? +2czy%=ﬂ (2

Differentiating again w.r.t. x, we get

ez v (@) + ] o

d? d
. 6c,x+2c, [ dxg ( y) ]=“ e

The equations (1), (2) and (3) in ¢4, ¢; are consistent,
.. determinant of their consistency is zero.
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x? y? 5
. 2 dy _
|3x 2y 0|=0
di_'lj dy 2

2 (0-0)-y*(0-0)+
5[5::1y§:-",'+ﬁx=(dy) —120y Y ]
::fmf(‘i ) 121-3:1'
s8] -2

This is the required D.E.

. &zy

(x) y = e*(A cos x + B sin x)
Solution:

y = e?*(A cos x + B sin x)

e y=Acosx+Bsinx......... (1)
Differentiating w.r.t. x, we get

e"*E+y~c"12=ﬂ(—sinx}+Bmsx

:"(g+2y)- —Asinx+Bcos x

Differentiating again w.r.t. x, we get
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x? y? 5
. 2 dy _
|3x 2y 0|=0
di_'lj dy 2

2 (0-0)-y*(0-0)+
5[5::1y§:-",'+ﬁx=(dy) —120y Y ]
::fmf(‘i ) 121-3:1'
s8] -2

This is the required D.E.

. &zy

(x) y = e*(A cos x + B sin x)
Solution:

y = e?*(A cos x + B sin x)

e y=Acosx+Bsinx......... (1)
Differentiating w.r.t. x, we get

e"*E+y~c"12=ﬂ(—sinx}+Bmsx

:"(g+2y)- —Asinx+Bcos x

Differentiating again w.r.t. x, we get

art-2-cha ter-6 dlfferentlal -equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/

€IndCareer

Differentiating again w.r.t. x, we get

e (::]: dx) (:_i +2y)-¢" x2

= —A cos x + B(—sin x)

- (dy+2£g+2dy+4y)=—{Amax+BSinI]

dx* " “d
dy .y
o = — el
(l ,+4[ +4y)— ¥ ... [By (1)]
d’! &!r
" —5;+4 [ =4 4y=—y

N L.
Lt +5y=0

This is the required D.E.

Question 2.

Form the differential equation of family of lines having intercepts a and b on the coordinate
axes respectively.

Solution:

The equation of the line having intercepts a and b on the coordinate axes respectively, is
x4 ¥ (1)

— =1

where a and b are arbitrary constants.

[For different values of a and b, we get, different lines. Hence (1) is the equation of family of
lines.]

Differentiating (1) w.r.t. x, we get
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1 1\ dy
ﬂ”*(s)a-“

. (1)@__1 Ly _ b
“\bjix a dx  a

Differentiating again w.r.t. x, we get d—j =0

This is the required D.E.

Question 3.
Find the differential equation all parabolas having length of latus rectum 4a and axis is parallel

to the X-axis.

Solution:
Y /,_.
s

Y

Let A(h, k) be the vertex of the parabola whose length of latus rectum is 4a.
Then the equation of the parabola is (y — k)? = 4a (x — h), where h and k are arbitrary constants.
Differentiating w.r.t. x, we get

2-cha ter-6 differential-equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/

€IndCareer

Z{y-—k}%{y-k]-h%{x-h}
Z(y—k)(:—i— )--uu-u)
Z(y—k)ga-h

LG-RE=u

Differentiating again w.r.L X, we get

-k () £ (y-H=0

3
2‘11' +(E) =

This is the required D.E.

Question 4.

Find the differential equation of the ellipse whose major axis is twice its minor axis.
Solution:

Let 2a and 2b be lengths of major axis and minor axis of the ellipse.
Then 2a = 2(2b)
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~a=2b
. equation of the ellipse is

7 2
T ¥
aTeg=1

Differentiating w.r.t. x, we get
dy

2K+ 4 x 2dy - =0

. ¥ _

SX+ay o= =0

This is the required D.E.

Question 5.

Form the differential equation of Family of lines parallel to the line 2x + 3y + 4 = 0.
Solution:

The equation of the line parallel to the line 2x+ 3y +4=010s 2x + 3y + =0, where cis an
arbitrary constant.

Differentiating w.r.t. x, we get

2!1d+3%+0=0

. ¥ _
3E+2—0

This is the required D.E.
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Question 6.

Find the differential equation of all circles having radius 9 and centre at point (h, k).
Solution:

Equation of the circle having radius 9 and centre at point (h, k) is
(x-h?+(y-k?=81...... (1)

where h and k are arbitrary constant.

Differentiating (1) w.r.t. x, we get

d d
20~ )2 (x— )+ 2y Ky~ k) =0
g {x-h){l—ﬂ}+{y—k}(g—ﬂ)=ﬂ
. dy
.{I—h1+(y—t)5-0 ()

Differentiating again w.r.t. x, we get

d d(dy\ dy d
E(x—h}+(y—k}-a(—)+“~{y —K)=0
La-0+@-biY Y. (F-0)-0

(y-—k]:?y+(g)z+1=u

o-efg-[(#) 1]
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&)+
)

From (2), x—h =-{y -k) 3
Substituting the value of (x— h) in (1), we get

Q,r—l:)’(g—i);+(y—k]’-al

(dy)z“ “-kr 5

81- (jj’)

. (%)2 +1= m ..... (o (31
([T

This is the required D.E.

Soy—k= s [3]

Question 7.
Form the differential equation of all parabolas whose axis is the X-axis.
Solution:
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o
)
s

____g ..._,.M-.-.---

Y

The equation of the parbola whose axis is the X-axis is
y?=4a(x-h)...... (1)

where a and h are arbitrary constants.

Differentiating (1) w.r.k. x, we get

Zyd: 4a(1-0)

Sy E =2a
Differentiating again w.r.t. x, we get

d dy) dy dy
-"'dx(dx a0

d’y  (dy
ydx, + (dx) =0.

This is the required D.E.

Ex 6.3
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Question 1.

In each of the following examples verify that the given expression is a solution of the
corresponding differential equation.

. . 2
()xy=logy+c £ = £
Solution:

=logy+c

Differentiating w.r.t. x, we get

Ly -y
dx“.ty—l__I—-Ty'jfxy#l
Hence, xy = log y + cis a solution of the D.E.

dy _
E_l_—my,,:ry:,él
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d’y dy
2:' d-I? - mE — 2

(i) y = (sin'%)? + ¢ (1 -x
Solution:

Differentiating w.r.t. x, we get

_d!'_i -1 442
(sin"'x)*+0

. d.'f_ s _d P

. —=—=2(sin" 'x)-—(sin"'x)

=2sin"'x x =
1—-x

M| —x’:x—yzz:sin"z
- —x’)(g)1=4{sin"x}’

- Q _,z;(:x_y)l=4(y-c} e [y ()]

Differentiating again w.r.t. x, we get

d(dy\* (dy\* d d
-z (@) (&) &o-m-agu-o

[1—x1)2dy::y h(:g) _4(::3: u)

Cancelling Zay throughout, we get

dly  dy
2 =
(1=-xY)=5-x 2.
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Hence, y =(sin™ ' x)* + ¢ is a solution of the D.E.

dli' d!o'
—_y iy e
A=x)=5—x—=2

; d?
(ii)y=e*+Ax+B e =1

dr?
Solution:
y=e*+AX+B
Differentiating w.r.t. x, we get
:x—y-e"x{—l}+dxl+[)
dy
Soam= =TT A
dx e+
Differentiating again w.r.t. x, we get
dz
Ey;= —e *x(=1)+0
Cdy_1
Tdx? e
dgy
. T J—
ety = 1
Hence,y =e™+ Ax + B is a solution of the D.E.
cd'y _
et E =1

2
{iv)y:x"‘;:rzj—: — m.:r:— +my =10
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Solution:
y=x"
Differentiating twice w.r.L. x, we get

Y )=

dx
d*y
andF=—+(mx’“ = =m [x"' N=m(m—1)x" 2
. xzdjy dl’+
C Xigeg T mx o+ my

=xtmim—1)x" " —mx-mx™ '+ mex"
=m{m— 1" —m*x™ + mx™
=(m*=m—m*4+m)x"=

This shows I:hal: y x™is a solution of the D.E.

2

2d7y
= —I—my_[]

(V)y= a+£ :1::“1i +2 =0
solution:

y=a+ %

Differentiating w.r.t. x, we get

dy _ (_l)__i
dx-u+b 7=

x2
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Differentiating again w.r.t. x, we get
, d(d
(3")+"i*"r d( =0

dx dx dx
z:x!;' dy x2x =0
dty  dy
xﬁ+2dx 0

Hence,y=a+ % is a solution of the D.E.

dy |, gdy _

i .y 9y
(vi)y=e™;x -~ =ylogy
Solution:
Y=EE|K
logy=loge*™=axloge
logy=ax.......(1) .......[ loge = 1]
Differentiating w.r.t. x, we get

% —ylogy ......... [By |:‘|:l]
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Hence, y = e®* is a solution of the D.E.

d
xd—zzylngy.

Question 2.
Solve the following differential equations.
i) ¥ = ty?

dzx 1+22
Solution:
I+
x-l+x

&
—

LIS,

B

"1+ yz dy = 1 +x*
Integrating both sides, we get

1 1
dy = d
J.'l+y] y ,[l+x1 *
. tan~'y=tan"'x+c¢
This is the general solution.

. dy,
(ii) lcug{ﬁ) =2xX+3y
Solution:

“'_5‘)_
log(dx =2x+3y
oW e g

dx

1
Eﬁdy-ehdx
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Integrating both sides, we get

fe ¥ dy = [e*dx
e ﬁ+
—3° 279

L2 W= —3e" + 6,

", 2e™% 4 3¢” =¢, where ¢ = 6c,
This is the general solution.
(i) y - x 3 =0
Solution:

Integrating both sides, we get
1y, _ 1

Jzdz = [ dy

- log x| =log|y| +log c

- log |x| = log |cy|

SX=cy

This is the general solution.

(iv) sec®x . tan y dx + sec?y . tan x dy = 0
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sec?x. tanydx+sec2y tanxdy=0
- s Idm—l— Ydy =0

tan = tan y

Integrating both sides, we get

fﬁc—sjdm+f%dy:cl

Each of these integrals is of the type

f %dm =log |F(x)| + ¢

.. the general solution is

.. log|tan x| + log|tan y | = log ¢, where ¢; = log ¢
~logltanx.tany|=logc

S tanx.tany=c

This is the general solution.

(v)cosx.cosydy—sinx.sinydx=0
Solution:
cosX.cosydy—sinx.sinydx=0

U gy SBE gy —

sin y €os T

Integrating both sides, we get

Jeoty dy— Jtan x dx = ¢4

.. log|siny| - [-log|cos x|] = log ¢, where ¢y = log ¢
~log |siny| + log|cos x| = leg ¢
~loglsiny.cosx|=logc

Ssiny.cosx=c

This is the general solution.
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o .
{vi) Ey =-k, where k is a constant.

solution:
d
==k
Sody=-kdx
Integrating both sides, we get
Jdy = -kJdx
y=-kx+c

This is the general solution.

(vii) =2 dy 4 cos’ "'d:z: =10
Solutlon
2 T

l:uz yd’y-l— CD:"‘d&: -0
sy cos?ydy+ xcos?xdx=0

o (2 ) dz 4y (14 <52 ) dy = 0
So%(1 + cos 2x) dx + y(1 + cos 2y)dy =0
Sxdx+xcos2xdx+ydy+ycos2ydy=0
Integrating both sides, we get

Jxdx+Jydy+xcos2xdx+ [ycos2ydy=¢q........ (1)
Using integration by parts

fxcos 2xdx =x cos2xdx — j[% (x) fcos 2x d.t]tix
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sin 2x sin2x
=x(557)- [ e

xsin2x+1 cos2x_xsin2x+m52x
2 2 2 2 4
Similarly,

_ysin2y _cos2y

", from (1), we get

oyt in2x 2x in2
xf ¥ xsin cos2x  ysin y+c052y

sttt 3 1 2 g O

Multiplying throughout by 4, this becomes
2x% + 2y? + 2x Sin 2X + COS 2X + 2y Sin 2y + COS 2y = 4¢4
s 2(x? +y?) + 2(x sin 2x + y sin 2y) + cos 2y + cos 2x + ¢ = 0, where c = -4¢,
This is the general solution.
d
{viii) y = z? d:
Solution:

s_dy_ dy
U ol

1 1

C TR Y

Integrating both sides, we get
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1 -3
J‘l+x Ta== I!l' dy

UL tan” x—l—"——z-+c1

otan lx = —2%,:""-'1

Jottan "'y = — 14 20,7
", 2y*tan”'x+1=cy? where c=2c,
'Ihlsmthegeneralsuluum

(ix) 2e** % dx -3 dy=0
Solution:
25 Wdx —3dy=0
, 2e5Mdx—3dy=0

. Ze'dx-%dy-ﬂ

Integrating both sides, we get
2fefdx—3fe ¥dy=c,

21.“3( 3) =,

A +3eW=2¢,
4 +3e ¥ =c, wherec=2,
This is the general solution.
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{x] d eV xie

Solution:

:—E=e'ﬂ+x’a
- %:f-a +x% =& (& + x2)

1
; t—,dy-(e‘.+:’)dx

Integrating both sides, we get
fervdy=[(e* +x?) dx
e’ -

x
'8 _—=i."+-3—+€,

x.‘l
LeteYhT=—c

so3e%+ 3eY + %3 = -3¢y
s3e*+ 3eY + %3 = ¢, where c =-3¢4
This is the general solution.

Question 3.

For each of the following differential equations, find the particular solution satisfying the given
condition:

(i) 3e*tany dx + (1 + e sec’y dy =0, whenx=0,y=n

Solution:

3e*tanydx + (1 +e*) sec’ydy =0

art-2-cha ter-6 dlfferentlal -equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/

€IndCareer

3e* sec’y
—-—-—1+E,dx+tmydy =0

Integrating both sides, we get

sec’y
_[l+e‘ I y =
Eadiufﬂ‘nesemtegra]smofthetype

g

". the general solution is
3log|1+ €| +log|tan y| =log ¢, where ¢, =log ¢
", log|(1+¢)*tan y| =log c
So(+ePtany=c
When x =0, y=n, we have
(1+e°)Ytann=c

c=0
. the particular solution is (1 + ¢)® tan y =0.

(ii) (x —y®x) dx — (y + x?y) dy =0, whenx=2,y=0
Solution:

(x—y2x) dx—(y + x%y) dy =0

Sx(1-yH) dx—y(1 +x%) dy=0

. x y o

'1+x’dx = 3dy 0
x 2y

Ty 1oyl
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Integrating both sides, we get
" 2x —

J1+22 1-y°
Each of these integrals is of the type

—tdx +

=C.l

" f'(x)
| 7 ——dx=log|f(x)| +¢

", the general solution is
log |1+x*| +log|1—y*|=logc, where ¢, =logc
*. log|(1+x7)(1—y?)|=loge
L (1+x)1 -y =c
When x =2, y = 0, we have
(1+4)(1-0) =
=5
.. the particular solution is (1 + x%)(1 - y?)

(iii) y(1 + log x) % -xlogx=0,y=e®, whenx=e
Solution:
y(1+logx) % -xlogx=0

. 1+log X dy_n

" xlog x y
Integrating both sides, we get
l+Iogx
P J.—-c, ()
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Put x log x=1t.
Then [ x (1o x) + (log 2)-- (x) | dx
[I-Eﬂogx+ QEIE ]

" [E+{Iug x)(l}]dx::dt o (1 +log x) dx =dt

1+log x
x log x

.'. from (1), the general solution is
log |x log x| —log |y| = log ¢, where ¢, =loge

#Ej.f:—t-lug |t|=log |x log x|

. log x log x‘=logc L log X e
Yy y
L xlogx=cy
This is the general solution.
Now, y=e*, when x =¢
. eloge=ce? 1=ce o [ loge=1]
1

Joe==

e
", the particular solution is xlogx = (%)y
o y=exlogx.

. . d
(iv) (el"+1)-:(:-5;«:+t-:'3‘5|n1-t—!II =0,whenx= %

dr ] E.Y='U

Solution:

= B
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. o,
{e5’+‘|}cosx+e?5|nxﬁy =0

cos X e
o= dx + ——dy=0
~ sin x +e"+1

Integrating both sides, we get
cos X e
J.sin xdx+-[mdy=cl - ()

d ., . d
Nuw,a(smx]—cusx, E{t"+1]-d’mﬂ

f'i=z)
T )dm log|f(x)| + ¢

.. from (1), the general solution is
log|sin x| + log|e¥ + 1| =log ¢, where c; = log c
s loglsinx. (e¥+1)|=logc
ssinx.(e¥+1)=c
When x = f,y =0, we get
: 0 —_
(511:1 %1) (E + 1) =c
C=E(1 +‘|]='\|’2

.. the particular solution is sinx. (¥ + 1) =42

o]
{v){x+1}ﬁy—1=ze'3",y=ﬂ,whenx=1

Solution:
dy -y
(x+1) 1=2¢
dy 2 2+¢
L +1} !F‘I"l T
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<. log|2+é¥| =log|x +1| +loge

.4 - £,
[ a+en=eand [F¥ay loglf(v}Hc]
.. log|2+¢¥| =log|c(x +1)|

L2+ =¢(x+1)

This is the general solution.
Now,y =0, when x =1
n2+el=c(1+1)
S3=2C

3

.-'CZE

.. the particular solutionis 2 +e¥ = % (x+1)
n2(2+eY)=3(x+ 1).

(vi) cos{%} =3, aERy(0)=2
Solution:

dy
CGZ{E} =a
~ 2 _cosTa
dr
~ody = (cos™ a) dx

art-2-cha ter-6 dlfferentlal -equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/

€IndCareer

dr
~.dy = (cos™ a) dx
Integrating both sides, we get
[dy = (cos™ a) [dx
sy=(cosTa)x+c
Ly=xcos'la+c
This is the general solution.
Now, y(0) =2, i.e.y =2,
whenx=0,2=0+¢
Se=2
.. the particular solution is
Ly=xcos'la+2

.

Ly—-2=xcos"a

_2 R
S cos Ta
xI

cosl{ } a

Question 4.
Reduce each of the following differential equations to the variable separable form and hence
solve:
W
(i) % = cos(x + V)
Solution:

g{=cos(x+y) - (1)

Put x + y=wu. Then 1+d_y=d_u

dx dx
. dy_du

o A |

Ty dx
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cL du=dx
1+cos u

Integrating both sides, we get

1
J1+ms du = dx

o) ero

du= [ dx

. tan (x—;y)-x+c

This is the general solution.
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. d
(ii) (x—y)* = =4’
solution:

(1)

{x-y}zg-nz

RIE
Rle

Putx—y=u . x—u=y . 1-

.. (1) becomes, u*(l —%)=a’

du
St = —=gt
dx

du u?
" uz—a’=u’E d'x':u‘—a’

du

Integrating both sides, we get

(u* —a?) +a?
ul—g*

I-fldu-i-ﬂ!"l‘uj{u—f'i‘ﬁ

=u+a’--I—I lu_-—n_'_c

Il e

o x—y-—&a
L X=x y+2105 “y¥e +¢

. —r.'1+y'-—log‘x Ve
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=20, 42y = alog‘x yﬂ‘

, where c = —2¢c,

" c+2y—alog’
This is the general solutmn.

(i) x +y % =sec(x? +y?)
Solution:

x+yg=sec(x’+y’} e (1)

Putx*+y*=u 21-[-23{11:%

. (1) becomes, = —u=secu Ldunz-dx
secu

Integrating both sides, we get
Jeosudu=2[dx
SLsinu=2x+c¢

ssin(x2 +yd)=2x+c

This is the general solution.

2 —q1_2 %
(iv) cos“(x—2y)=1- 2 —

solution:
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dy du
Put x — 2y = w. Then 1'25'5

*. (1) becomes, msu—g;

1
5 du
cos’u

Ldx=

Integrating both sides, we get
[dx = [sec?u du

SLX=tanu+c

Lx=tan(x-2y) + ¢

This is the general solution.

(v) (2x—2y+3)dx—(x-y+1)dy=0, whenx=0,y=1
Solution:
(2Zx—2y+3)dx—(x—-y+1)dy=0
Sx—y+1)dy=(2x -2y + 3) dx
Ly _ 2z-y)+3 (1)
I eyl
dit

dy _
Putx—y=u,Thenl — = = 4
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Cdu_ 243 _ut1-2u-3

“dxr 0 u+1 u+1
A —u—-2  (u+2
Cdr u+1 u+1
. u+]du=—dx

u+2

Integrating both sides, we get

u+1
J.mdﬂ= —j'ldx

(u+2)-1
u+2

Jo-sta)e e

—loglu+2|=x+c
LKk-y—logx-y+2|=x+c
S(2x-y)—loglx—y+ 2| =
This is the general solution.
Now, y =1, when x = 0.
~(0-1)-loglo-1+2|=
-

SL=-1

du= — | 1dx

.. the particular solution is
(2x-y) - log|x—y+ 2| =-
S(2x-y)-log|x-y+2|+1=0

Ex 6.4

I. Solve the following differential equations:
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Question 1.

msm( )dy = [ysm( ] ]dm

solution:
i (Y gy = vsinf¥)—
xsm(x)dy [ysm(x) x]dx

s (¥y
oy re) o

x sin (g)

Puty=vx g-v+:§andx-u

(I)bemmes,v+xﬂ-—w ==z
dx x sin v

dv v sin v—1
x———.—.—

dx  sin v
dv_t:r sin v—1—v sin v -1
dx sino Tsin v
Lsinpdo= —ldx
X

Integrating both sides, we get
jsinvdﬂt—j’ldx
x
. —cosv=-logx—c
. LAY
. ms(;)—]og:r+c
This is the general solution.
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Question 2.

(x2 + y?) dx—2xy.dy=0
solution:

(x2+y?) dx—2xydy=0
s 2xy dy = (k2 + y?) dx

Cdy 2t
S T amy e (1)
_ Ldy_ W
Puty—m' L ir-ﬂ+xdx
dv x4+
(I}hecomes,ﬂ+1d1 Zx(wr)
v+xd—p 1+o7
dx v
E 1+v? e 1402 -207
Idx 2v 2v
_ xﬂ 1-9?
dx 2v
. 20
..ﬁd!!!;dx
Integrating both sides, we get
2v 1
Ji?a!"”"f;“"

—-2v 1
—Jl_vldﬂﬁj;dx

. —log|1-v? =log x +log c,
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d f(x}
v | =1 =0%)=—=2v and =
[ 7t ) Ta) dx=log U'(.t}|+c:|
1
. log T—o =log c,;x
1
" log |———|=logeyx
IJ
- xz
. lﬂg F_—yz —1035'1:
¥2
L F"_?—CII
1
R S
| c.‘t

. x* —y? = cx, where r:-l

€y
This is the general solution.
Question 3.
(1+27) +2e7 (1-2) =0
solution:

(1 +2§}+2§(1-_)g=
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. (1)

. (1) becomes, (1 +2e"](u +yjy
du

.'.u+2ue"+y(1+2:")§+2e" 2ue" =0

S (w428 +y(1 +ze"}j—:=u

)+2¢"{1—u} 0

. dy+l+2e"
Ty u+2ef

Integrating both sides, we get

1 1+ 2¢"
I;@+Imdﬂ=ﬂ1

" logly| +log|u +2¢“| = log c, where ¢, =log ¢

=0

d
‘e [ —(u+2£"}=-1+2.e“and

’}f"; =log Lﬁu)|+.:]

. log|y(u + 2¢*)| =log ¢
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L yu+2e)=c

x x
" —+2¢3’)-c
y(!"

£
L x+2yeY=c
This is the general solution.

Question 4.
y2dx + (xy + x%) dy=0
Solution:

y2dx + (xy + x%) dy=0
o (xy + x?) dy = -y? dx

&
nE =)
g = e e
Puty=vx

d
4 U+1‘

“dr
Substltutlng these values in (1), we get

v+xdv_ —p¥x? B —p?
dx xovx+x* v+1

xd_v_ —v _U_—v’—v‘—v
dax v+1 ©v+1
do —2172—1?__&(21?’+v)

AP o+1

v+1 1
ot T T

Integrating both sides, we get
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v+1 dv____J‘ldx

202 4+ v x
[ v+1 _ 1
") v(lﬁ+1)dv_ _,[de
(Zu-H) 1:1 P
| 2o+ @ ,[ ¥

/11 1
S [E P

.1 1 . (1
- _5““'Jm‘“’-‘f;'ﬁ‘

" Iog|v|—%log|20+1|- —log|x| +loge

. 2loglv|—log|2v+1|= —2log|x|+2logc
. log|v?] —log|2v + 1| = —log|x*| + logc?

.UJ
- [ﬂg|20+1
R A
w41 x?
yz
. (F) R S
PR

xy? =cHx +2y)

2
x?

=log

2
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This is the general solution.

Question 5.
(x? —y?) dx+ 2xydy=0
Solution:

(x2 - y2)dx + 2xy dy = 0

- 2xy dy = (x2 - yddx

d x?_ 2
o =29 ()
% _
puty = vx
dy dv
.a—?i‘)‘a

dv K2 — v

= (1) becomes, v + x — =

dx —2x(vx)
V+X dv - v
dx —2v
dv 1—v? R S
dx —2v -2v
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2

dv 1+w
dx -2v
—2 1

., vgdv= —dx
1+v X

Integrating both sides, we get

_9
f d dv—/ = dx
l+'~.-r

logll +v ‘ = logx + log ¢,

[ j (1+ — 2v and f[f(())dx=log|f(x]|+c

1
1+v

=~ log

= log ¢;x

2

=~ log

=~ log
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1
x2 + y2 = —X
G

2, 2
LX + Yy =oxwherec= —

Q

This is the general solution.

Question 6.

d r—2
= + 2:—; =0

solution:

dx 2—vp
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Integrating both sides, we get

2—-v 1
jvz_ldv=J;dx
: 1 10 20 1
. Zj‘ﬁdﬂ—ij.mdﬂ—[xdx

1
. 2"5!05

- ‘ jlog|v? —1|=log|x|+logc,

- |: E{uz_l}_gpm ';(—{:;dx -loglf(rlIH]

2_ =
tog| 21| ~1og 16* ~ 1)} = logl .2

log|— L | log|c,x|
n+1 /p?

Lo=1 1

To+l fpr

= I'.'lx

¥
o x

-y T =c,X
L _
x+ 1

Mhbl A
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. _lj—I. - X _

. mm—ﬂlx
A i
:_: IWY=xJy+x

g Jy-x=r-‘1(y+1}%
Soy—x=c’x+y)’

. y—x=clx+y)? where c=c,?
Ly=clx+y)P+x
'I'Iusustl‘tegenera] solution.

Question 7.

m% —y+ msin(%] =0

Solution:

dx X {1)
* — d— —
Pl.lty' ux - d D‘+.'I:I l.ndx v

*. (1) becomes, x(o +xg)-vx+xsinu=0

- vx+ng—vx+xsinv-ﬂ
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: vr+r2E—vx+xsinv 0
) dx
. r’gf+xsinu=0

" —dt? dx 0
sinv
Integrating, we get
jcnaecudE+J.1dx=c,
x

". log|cosecv —cotv| + log| x| =loge, where ¢, =loge
". log|x(cosecv —cotv)| =logc

. x(1—cosp)=csiny

[1-en(3)]-en(3)

This is the general solution.

Question 8.
(1+e§)dm+ef (1_ g)dyzn
Solution:

(14 &) dx 4 & ( ;)dy-ﬂ

dx x
(1) =4 e (1 —-)=c~ .
dy y W
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Put5==u JoxXx=uy %=u+y:—:

. (1) becomes, (1 + ¢*) (u+y:—;)+£"[1+u}=ﬂ
u+ut"+y(1+¢'}:-—;+c"—ue“=ﬂ

du
3 #)+y(l+e*)—=0
(ute)+y(1+ }dy

dy 1+e
L u_Hud'u 0

y
J'i‘h
f,

_._(u+!“J 1+¢ and f{) du=log|f(u)|+c

1+¢
wre = . (2)

.. from (2), the general solution is
logly| +log|u+e'| =logc, wherec, =logc
ologly(u+e')| =loge .. y(u+e)=c

s y(;-!-l"")tc S Xtye=c
This is the general solution.
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Question 9,

2 ady _ _ dy
¥ — >4 = T
Solution:

L

yi-xt =g
r‘gnyg-y’
e x}'}g -y

: v
. g-m ana (1)

. - " ﬂ- d_v
Put y =wvx g mUHx

dv vix? ot
". (1) becomes, —= =
® Hv+xd1' X24+rvr l1+v

xdv v? . v —p—0p?

dr 140 1+

dv =v 1+v 1

—_—— .'. d e——

xd:c 149 v v xdx
Integrating, we get

(5o
J(%+‘l)ﬂv= —de
B I%dﬂ+j1dﬂ= —J;dx
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Co loglvl+v= —loglx|+¢

: ¥i,¥_ _
. ]ug‘x|+x log|x|+¢

. logly| ~log|x|+¥ = —log|x| +¢

. ¥ -
. x+log|y| c

This is the general solution.

Question 10.

xy% =x?+2y%, y(1)=0
Solution:

zyg:x’ +2y°

Cdy x4+
o P .. (1)
Put y vx.'[‘hendx vxo
2 2
*. (1) becomes, z1'+ch—ur '+ 20 1+2u
dx X-ux v
dv 1+2v“_v_1+2!:l'2—t:r2
dx v B v
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x;_f_:-.-=1+aa=2

C T dx v

P 1

140t x
Integrating, we get
1
J-%f‘*"’f;‘*x

1
.e Zj.l-{rz.- dv= J- dx +logc,

1
71081+ v*| =log x| + logc,

. log|1+v*|=2log|x|+2logec,

", log|1+v*|=log|x*| +loge,?

", log|1+v?|=log|cx?|, where c=¢,?
L1+ vi=a?

2
" 1+!‘l—1=-r;'::2
x

Soxttyt=cxt

This is the general solution.

Now, y(1) =0, i.e. when x =1, y =0, we get
14+0=c(1) sSoe=1

. the particular solution is x* + y* = x*.
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Question 11.
xdy+2y-dx=0,whenx=2,y=1
Solution:

SLxdy+2y-dx=0

Sxdy =-2y dx

" %dy = Tzdm

Integrating, we get

[jom 22

.. logly|= —2log|x| +logec
", logly| = —log|x*| +logc

L xly=c

This is the general solution.
Whenx=2,y=1,weget

41)=c

Le=4

. the particular solution is x%y = 4.

Question 12.
o
20y 2 2
X" =SXTHXY+Y
solution:
I
20y _ 2 2
X" =SXTHXY Y
du 4+ rutu?
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Cdy _ Dragry?
..E = I—Z ......... (1)
Puty =vx
Ldy duv
.,E —’U—'—mﬁ
dv  x*+xvx+vixd

(l:' bemmes; 9"‘15 T

: ::+JcIitr 1+v+0?
’ dx

. do
. IE—I‘F'D:

. du—ldx
1+0?

Integrating, we get
1 1
Jm“”’f;‘““
. tan 'v=log|x|+¢c
. tan"(%)a:loglxlvkc

This is the general solution.

Question 13.

(9x + 5y) dy + (15x + 11y) dx=0
Solution:

(9x +5y)dy + (15x+ 11y) dx=0
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(9x + 5y) dy + (15x + 11y) dx =0
(9% + 5y) dy =-(15x + 11y) dx

Cdy  —(15z+11y)
S T Teag e (1)
Puty =vx
. dy
dr t.'r—l—m—
) dv  —(15x +11vx)
.(1}bemme3,v+xa— 9% + 50x
4o _ —(5+110)
P T 945w
dv_—(15+11y) ~_ —15-1lv—9%v—5*
YixT 9+50 = 9+ 50
P —5u=—20u-15__(5p1+zuu+15)
dx 9 4 5v - 50 +9
5049 1
. = — N
S T T @
Integrating, we get
lj‘ 50+9 J’l
5 +4v+3
50+9 5049 A _ B

v’+4u+3=(v+3]{n+1}-v+'3+ﬂ+l
L 504+9=A(v+1)+B(v+3)
Putv+3=0,ie v= -3, we get
—154+9=A(=2)+B(0)
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. —6=—=2A S A=3
Putv+1=0,ie v=—1, we get
~5+9=A(0)+B(2)

. 4=2B . B=2

5049 3 . 2
Tv'+dv+3 v43 v+l

*. (2) becomes,

1 3 2
EJ.(v+3 v+1)dv-__|‘ e
, 3 L2
. u+3 J‘ dv——J —dx

. glog]u+3| +§Iag|v+ 1|= —log|x|+¢,

. 3loglv+3|+2log|lv+1|= —5logx + 5¢,
S logl(w+3)* | +log| (v +1)*| = ~log|x*| +loge,
where 5¢c, =loge

", log|(@+3)*(v +1)*| =log I_“,

L +3Pv+1)P ==

3 2
()3
X x X
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LG+ @+’ c
x? X 1
Sy Br+y)P =c
This is the general solution.

Question 14,
(x? +3xy +y) dx-x*dy=0
Solution:
(x* + 3xy +y?) dx - x*dy =0
wx% dy = (k% + 3xy + y?) dx

2
s e (1)

Put y=ovx d—y=v+.1c—

) otx :;_ﬂ+h::+v’x

dv
", v+xa=1+3v+u’

v 2
xd:; v+2v+1=(+1)

. 1 1
' (v+1)2dv_xdx
Integrating, we get

f(u+1)'=du=.|‘;dx
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1 =1
O togixl e,

: 1 log|x|+
ST Bl

. 1

. ———=loglx|+¢,
L

x

. —m—IDgIII+C1

x
° x|+ ———= —¢
log | x| +y 1

x
e x —— = —
log| I+x+y ¢, where ¢ c,

This is the general solution.

Question 15.
(x2 +y?) dx—2xy dy = 0.
Solution:

(x2 + y?)dx - 2xy dy = 0

=~ 2xy dy = 2+ yz}dx

~dy B x2—|—y2
Tdx o 2xy

(1)
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Puty = wx
d

& _ v + xdu/dx
dx

du  + vi3
= (1) becomes, v + x— =

dx  2x(vx)
du 14V
AV X— =
dx 2v
dv 1+ v? 14+ v —2v2
X— = — =
dx 2v 2v
dv 1—v?
o— =
dx 2v
2v 1
3 dv = —dx
1—v X

Integrating both sides, we get

2v 1
[ 2dv=/—dx
1—v X
f’z"'d —/ ~dx

l—v

-log|1-v? =logx + log ¢y [ j (1 - v —2v and f x } = log|f(x)| + C]
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ax— y2 = cx, where ¢ =

This is the general solution.

Ex 6.5
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Question 1.
Solve the Following differential equations:

)2+ 2 =253

Solutlon

dr T

This is the linear differential equation of the form

dy _ _1 3
E+P.y_q,where P=- andQ=x"-3

| LF.=elP = gfy i

=plBT - y
", the solution of (1) is given by
wFJjQHHﬂ+q
Soyx=[(x*=3)xdx+c,
Coxy=[(x* = 3x)dx + ¢,

3 2

xy-——3 +c1

2 g2
55——3%-—@ =¢, where c = —

This is the general solution.
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. d
(i) cos®x . Ey +y=tanx
Solution:

d
mazx-ay+y=tanx

,ﬂ+ 1  tanx
" dx _msixy cos’x
.y
" dx
This is the linear differential equation of the form

dy
dx

J I.F.=€IP"I=E!“ xdv _ gtanx

+ sec’x+y = tan x-sec’x . (1)

+Py= Q,whereP sec’x and (Q = tan x-sec’r

. the solution of (1) is given by
y(LF)=[ Q (LF)dx +c

.y = tan x-sec’x-¢""*dx + ¢
Puttanx=t . sec’xdx=dt

Lye™™ =t dt +c

" y+e"”=fje‘dt—J[%{t} je'dt] dt +c¢
=t —[1-edt+e

=te—¢+c
=e(t—=1)+¢
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Lyet =" tanx —1) + ¢
This is the general solution.

(i) (x + 2y%) 22 -y

Solution:
(x+2y3]:—i'=y
x+2 1
y dy
dx
dx
- 2"
+ 2y dy
de 1
L ——x =2y |
&y Y (1)
This is the linear differential equation of the form
dx

1
—+ P-x=0, where P= —— and Q =2y°
dy y d
L LE. =gl = gl -y
— ey — pos(}) =

y

", the solution of (1) is given by
x-(LE)=[Q(LF.)dy +¢
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xG)=j2y’ x;dy+c

x
o==2lydr+c
y fy

X xeylety?
) y-z 5 +c Sox=y(c+y?)
This is the general solution.

oy 4y -
{w)E+y.secx-tanx

Solution:

dy _

E; ysecx=Ftanx

.‘,£+(secx}.y=tanx ........ (1)

This is the linear differential equation of the form
d

Ey +P.y=0Q,where P=secxand Q =tanx

S LF. = Ef Pdr

=e_fsec rdzx

- elc—g{sec r+tan )

=secx+tanx

.. the solution of (1) is given by
yv({LE)=JQ.(L.F)dx+c

" y(sec x + tan x) = [tan x (sec x + tan x) dx + ¢

o (secx +tanx).y = [(secx tan x + tan®x) dx + ¢

s (secx +tanx).y=[(secxtanx +sec’x-1)dx+c
c(secx+tanx).y=secx+tanx-x+c
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S(secx+tanx).y=secx+tanx—x+c
Sy(secx+tanx)=secx+tanx—x+c
This is the general solution.

(v) x % +2y=x%.logx
Solution:

dy .2,
xdx+23;—:r logx

Cdy 2y
C. d'_x+( )yﬁx log x o
This is the linear differential equation of the form

d-—y+P-y-Q, whenePngand Q=xlogx

dx
4 1
S S L L
o ptlomx _ Jlogr _ 2
. the solution of (1) is given by

y-(LE)={ Q-(LF.)dx +¢
Sy xt=f(xlogx)-x*dx +c

xty=[x*logxdx+c
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Loxby=[x*logxdx+c
=(logx) | x*dx —J.[i(logx}j x*"dx]dx +c

1t
-“Og.t)—— ;Idx+c

1., 1.,
=35 logx—zj'x dx +c

1x*
y:: x"logx—-q——i-+c

x*logx x?

4 16
This is the general solution.

Soxly=

. d
(vi) (x +y) d_: =1
Solution
{Kdﬂ-'} =

I
it +y
. dzx
o dy -X=y
.',—+(1}x W oeneeneenn (1)
ThIS is the linear differential equation of the form

:—;+P-:=Q, where P= —1 and Q=y
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LE =T Ty
.". the solution of (1) is given by
x(LF.)= | Q-(LF.)dy + ¢
xe¥=[yeYdy+c

g e"-x-yff”dy—f[}wllﬂ"dy]dy+c
-y -y
=yt Jl e—dy+c
1
=—ye¥+|eVdy+ec

e ¥
SoeYx=—ye¥ t—gte

eV x4ye ¥+e ¥=c
e ¥x+y+1l)=c
Sox+y+l=ce

This is the general solution.

(vii) (x +3) 2 3y = (x +a)°
solution:

(x +a}j—i—3y=[x+a}’
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. E -3 4
) dx+ el L (x +a) )
This is the linear differential equation of the form

dy

p +Py= Q,whereP—TaandQ (x +a)*

=3 1
—_—x =3 | —y
. ]:.1;'-.=“‘:jf“-‘~'¥=\g A _, I+a

= 3loglx+al _#Iq;[:ﬂ}"

=g

=h+ﬂ}-’=m§

. the solution of (1) is given by
y-(LE) = [ Q-(LE.)dx + ¢

y—-g J‘{:c+.-:)‘ dx +c¢

s ﬁi=]‘&+ﬂ}dx+c
.Y (x +a)?

C x+a? 2 +

S 2y=(x+a)® +2(x +a)’
This is the general solution.
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(viii) dr + (2r cot B + sin 28) dB =0
Solution:

dr+(2rcot 8 +sin28) dB =0
Et +(2rcotB +sin28)=0
% + (2 cot B)r = -sin 28
This is the linear differential equation of the form dr
dr

Z+P.r=Q,whereP=2cotBand Q

daag
LR = P* =2y

2 log sin §

=-sin 26

2| cot8df
=g

=80 _ sin2g

". the solution of (1) is given by
r-(LF.)= [ Q-(LF.)d0 +¢
. rsinf=| —sin28-sin’ 8d + ¢
r sin® @ = [ — 2sin @ cos -sin? #d0 + ¢
. rsin@=—2 [ sin®@cos0df + ¢

Put sinf =1t . cos0di =dt

orsin?@= —2f Pdt+c

. [ ad
| orsin?fl= —2—+4¢

. rsin®f = —%sin‘ﬂ +c

4
" rsin:9+sm 0

=C
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This is the general solution.

(ix) y dx + (x—y?) dy=0
Solution:

ydx+ (x-y*)dy=0
sydx=-(x—y?) dy

.d:z:__{""_yzj _ _ =z

B A
. dr 1Y .
"d_y+(§) 'I_y --------- (1}

This is the linear differential equation of the Form

%+P+x=g where Pniand Q=y
IR =¢ %2 tl}d"-ehﬂ-y

.". the solution of (1) is given by
x(LF)=[ Q-(LE)dy +¢,

Ly =[yydy+c,

Soxy=[ydy+c,

3
:u U'%"'cl

y?
i-xy+c, where c= —¢,

This is the general solution.
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(x) {1 - :1':2} % + 2zy = .’ﬂ(l — .:cz]%
Solution:

(1 —xl):—i+21y=x{l —J::zlé

k :x_y+(1-z-tx‘)y= - 1

This is the linear differential equation of the form

2y
%‘+P-y=Q, where P=_—x’ and Q=

X

(1-x7)

.". the solution of (1) is given by
y(LE)=[ Q-(LF.)dx + ¢

. _ x 1
"y(l—xf) llx1

(1-x*
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.- .
Putl—xi=¢ S, —2xdy =dt

i
(1—x??

Ly=J1-+e(1-x)

This is the general solution.

(xi) (1 + z?) :—i’ fy=etan 'z

Solution:
(I+x’}%+y-cm-"
Ly, 1 P
" dx 1+.3:=:!"r 1+x% —_—

This is the linear differential equation of the form
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This is the linear differential equation of the form
dy o
E+P3=Q WhEI'EF==—EﬂIldQ [

1

~ I,F.=eim==ejﬂ?h
nehm"x

*. the solution of (1) is given by

y(LF)= IQ(IFde+c

tar~ 'x e tan~'x
3 —€ dx+¢
y 1+x
" “ly
x tan-'xr, €
- . d. c
ye f(e )1+ s dx +
ahn—'z

g y_eﬂl'.l- x - 1{!’““-'.1}1 +c

1 =1 —_ -]
y=iftm x+c¢_ tan~'x

This is the general solution.

Question 2.

Find the equation of the curve which passes through the origin and has the slopex + 3y -1 at
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any point (x, y) on it.

Solution:

Let A(x, y) be the point on the curve y = f(x).

Then slope of the tangent to the curve at the point Ais %.
According to the given condition,

d

d—y—?(+3y—1

. dy _
.E—Ey—x—‘l ......... |:1}

This is the linear differential equation of the form
:%+Py-Q, where P= —3and Q=x—1
LR =P
", the solution of (1) is given by
y-(LF)=] Q-(LF.)dx +¢
Soye F=[(x—1)eMdx+c

Lo Ey=(x—1)[e ¥dx -—J[dix(x - 1]*[:‘3"dx:|dx+ [

=ar e~3\.t
Moy (x— 1)—-—--—J‘1'_—3ix+c,

“Hy= —%(Jr--l}*c"'“'+l

3-[.9"’:1::+c,

e
e 2 CI

1 1
-3z, [Eog— - -3r
y 3(:: e +33
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1 1
_a’t-yn —-E(x-l]e'& —§!‘_h+¥:l

Sy = —3(x—1)=1+9c,e*

LY +3(x—1)+1=9,e*

Oy 43x—341=9ce®

S 3(x+3y) =2+ 9c, ™

" 3(x +3y) =2 + c-¢*, where c=9c, v (2

This is the general equation of the curve.

But the required curve is passing through the origin (0, 0).

. by puttingx=0andy=0in (2), we get

0=2+c

S C=-2

- from (2), the equation of the required curve is 3(x + 3y) =2 — 2™ i.e. 3(x + 3y) = 2 (1 —e™).

Question 3.

Find the equation of the curve passing through the point ( a5 \/?) having slope of the
¥

tangent to the curve at any point (x, y) is —é—;

Solution:

Let A(x, y) be the point an the curve y = f(x).

Then the slope of the tangent to the curve at point A is %.

According to the given condition
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W4
dr 9y
.xydy:—%xdx

Integrating both sides, we get

fy dy= —1 fxdx
¥
LY 42
ST =53 +
s9y? =-ax? + 18¢
-~ 4x% + 9y? = cwhere ¢ = 18¢;

This is the general equation of the curve.

But the required curve is passing through the point (%, ﬁ) .

. by putting x = % andy=+2in (1), we get

2
3 2 _
4(ﬁ) FO(V2)? =c
SLIB+1B=¢C

S.c=36

. from (1), the equation of the required curve is 4x? + 9y® = 36.

Question 4.

The curve passes through the point (0, 2). The sum of the coordinates of any point on the curve
exceeds the slope of the tangent to the curve at any point by 5. Find the equation of the curve.
Solution:

Let A(x, y) be any point on the curve.
d
Then slope of the tangent to the curve at the point A is %.

According to the given condition
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This is the linear differential equation of the form
% +P.y=Q,whereP=-1andQ=x-5
cLF.=elPdz — of ldz _ =
.. the solution of (1) is given by

y(LF)={ Q-(LF.)dx + ¢

ye  =[(x=5eTdx+c

SoeThy=(x=5)[e *dx —I[%(x-S)j e"‘dx]dx+c

L emy=(x—5)- — [1.£2
e y=(x 5)_1 -,[1—1
e ty=—(x—5)re " +[e Fdx+c

=X
e y=—(x=5e*+ —3
Soy=—(x=5—=1+¢c
So¥y=—x+5=1+ce
L y=4-x+ce e (2)

This is the general equation of the curve.

But the required curve is passing through the point (0, 2).
. by puttingx =0,y =2in (2), we get

2=4-0+cC

S C=-2

+c
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.. From (2), the equation of the required curve isy =4 —x - 2e*,

Question 5.

If the slope of the tangent to the curve at each of its point is equal to the sum of abscissa and
the product of the abscissa and ordinate of the point. Alse, the curve passes through the point
(0, 1). Find the equation of the curve.

solution:

Let A(x, y) be the point on the curve y = F(x).

Then slope of the tangent to the curve ak the point A is %.
According to the given condition

d
_d:::d: X+ Xy
¥ _ =
S TXY =X (1)

This is the linear differential equation of the form
dy

5t Py=Q,whereP=-xand Q =x

S LE = EJPP'iE — e-r_:cdz — e_IT?
. the solution of (1) is given by
yv.(LF)=JQ.(LF)dx+c

:1 1

x
Soye T=[xe Tdx+c

2 x

e 2y =j xe 2dr+c

x?
Put -—?=I S =xdy=dt
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Coxdr= —dt
.tl

coe Toy=[e(—d)+c

. ﬂ‘_iy= —'ﬂf+ﬂ
¥ =
e 2y=—e 24c¢

£t

Ly= —1+ce?
z
L l+y=ce? e 2)

This is the general equation of the curve.

But the required curve is passing through the point (0, 1).
.. by puttingx=0and y=1in (2), we get

1+1=cC

SLe=2

=
*. from (2), the equation of the required curve is 1 +y=2e T .

Ex 6.6
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Question 1.

In a certain culture of bacteria, the rate of increase is proportional to the number present. If it is
found that the number doubles in 4 hours, find the number of times the bacteria are increased
in 12 hours.

Solution:

Let x be the number of bacteria in the culture at time L.

Then the rate of increase is £ which is proportional to x.

dt
e
- E = kx, where k is a constant

=kdt
On integrating, we get
JE =kfdt+c
Slogx=kb+c
Initially, i.e. whent =0, let x = x,
log xp=k=0+c
=log xg
log x =kt + log x,
2 log x—log xg =kt

lng(ziu:l =kt......... (1)
since the number doubles in 4 hours, i.e. when t =4, x = 2x;
2, 1
~ o) o k=-log2
. lﬂg( Xo ) * 4 o8

*. (1) becomes, log(i)=ilugz
xo) 4
When t =12, we get

When t =12, we get
103( )-_Logz-alngz

x
Xy

. *\.
.lng(xo) log8

. X M
 zo 8 o x=8x,

.. the number of bacteria will be 8 times the original numberin 12 hours.
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Question 2.

If the population of a country doubles in 60 years; in how many years will it be triple (treble)
under the assumption that the rate of increase is proportional to the number of inhabitants?
[Given log 2 =0.6912, log 3 = 1.0986]

solution:

Let P be the population at time t years.

Then % , the rate of increase of population is proportional to P.

. dFP
“ar <P
% = kP, where k is a constant
. dP _
L= k dt
On integrating, we get
ar _
J & =kjdt+c
SlogP=kt+c

Initially i.e. whent =0, letP =Py

SlogPy=kx0+¢

~c=logPy

S logP=kt+log Py

. logP-log Py =kt

lng(%} =kt......(1)

Since, the population doubles in 60 years, i.e. when t =60, P = 2P
log(%)ﬁnk k=%logz

[1]
‘. (1) beco | (1 —ilo 2
A | mes, log PD)-ﬁl} g

When population becomes triple, i.e. when P =3P, we
get
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el log3 ~ 10986
: "w(@)'w(mu)

=60 x 1-5894 = 95-364 ~ 95.4 years

.. the population becomes triple in 95.4 years (approximately).

Question 3.
If a body cools from 80°C to 50°C at room temperature of 25°C in 30 minutes, find the

temperature of the body after 1 hour.

Solution:

Let B°C be the temperature of the body at time t minutes.

The room temperature is given to be 25°C.

Then by Newton's law of cooling, %, the rate of change of temperature, is proportional to (8 -

25).

Le? o (0 —25)

@= — k(8 —25), where k >.0
dt

,oodo

. ﬁ— kdt

On integrating, we get
_[—dﬂ =—kfdt+c
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. log(0—25)= —kt+c

Initially, i.e. when ¢t =0, 6 =80

. ng(BU_—ZE}: —kx0+c ;. c=log55
" log(0 —25) = —kt + log55

.. log(f—25) —log55 = —kt

log ( 3—2525 ) = —kt )

When ¢ = 1 hour = 60 minutes, then

() (3) -2 3)
(1))

()R

55 11 121
25 125
3—25=5SNE_1—1

art-2-cha ter-6 dlfferentlal -equations/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/

€IndCareer

125 400 _
1 11

.. the temperature of the body will be 36.36°C after 1 hour.

S 0=25+ 36.36

Question 4.

The rate of growth of bacteria is proportional te the number present. If initially, there were
1000 bacteria and the number doubles in 1 hour, find the number of bacteria after 2% hours.
[Take v2 = 1.414]

Solution:

Let x be the number of bacteria at time L.

Then the rate of increase is % which is proportional to x.
% oM

- dz
dit

oA kde

On integrating, we get

S =kfdt+c

Slogx=kb+c

Initially, i.e. whent =0, x = 1000

~log1000=kx0+c

~.c=log 1000

- log x =kt + log 1000

. log x - log 1000 = kt

- log( 1[?00) =kt...... (1)

Now, whent=1,x=2 = 1000 = 2000

= kx, where k is a constant
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.‘.log{%):k
S k=log2
x
. (1) becomes, lng(ﬁ)-tlogz
1 5
IH—ZE E,th

tog( =2 ) = 2log2 = log 2)7
o8 1300 ) = 31082~ o8

5
. s
(X N2 =4, /2= 4 x 1.414 = 5.656
'(mou) (@) =4,/2=4x
- x=5.656 x 1000 = 5656

.. the number of bacteria after 2% hours = 5656.

Question 5.

The rate of disintegration of a radioactive element at any time t is proportional to its mass at

that time. Find the time during which the original mass of 1.5 gm will disintegrate into its mass
of 0.5 gm.

Solution:
Let m be the mass of the radioactive element at time L.
Then the rate of disintegration is &+ m \which is proportional to m.

dt
: d—mocm

Tt

" i—?— — km, where k = 0
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dm

S —= —kdt
m
On integrating, we get
J‘ldm= —kfdt+c
m

logm= —ki+c
Initially, i.e. when ¢ =0, m = 1.5

3
" log(15)= —kx0+c¢ c=lng(§)
3
" logm = —h+log(§)
. 3
A logm—lagiz —kt

()

Whenm-ﬂ.5=%,ﬂ1en

1
3

. Iog(%)= —kt

lug{3]'1 =-
’ —log 3=-kt
log 3

?r'ln—-
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=1
Sb= g log 3

.. the original mass will disintegrate to 0.5 gm whent = % log 3

Question 6.

The rate of decay of certain substances is directly proportional to the amount present at that

instant. Initially, there is 25 gm of certain substance and two hours later it is Found that 9 gm are
left. Find the amount left after one more hour.
Solution:

Let x gm be the amount of the substance left at time E.
Then the rate of decay is %, which is proportional to x.
- 2
dt

. dx
. a--kx,wherek:-ﬂ

T
x
On integrating, we get

-.-ln’x= —kfdt+c
x

o logx= <kt +c
Initially i.e. when t =0, x =25
. log25= —kx0+c¢ Soe=log25

c. logx = —kt +log25
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. logx—log25= —kt

X
" log ( E) =—-k

Now, when =2, x=9

tog(2)- -2
- x5 =)
ke tg(2)

) x _- 3
. (l)becomes,lng(ﬁ)-llug(g)
When t =3, then

(35 -5 ) o5

Lz 2T
25 135

e
S K= 5

.. the amount left after 3 hours ¥ gm

Question 7.

Find the population of a city at any time t, given that the rate of increase of population is

proportional to the population at that instant and that in a period of 40 years, the population
increased from 30,000 to 40,000.

Solution:

art-
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Let P be the population of the city at time t.
Then , the rate of increase of population is proportional to P.
. dP P
T dt
‘f;: kP, where k is a constant.
=k dt
On integrating, we get
J FdP =kfdc+c
~logP=kt+c
Initially, i.e. whent=0, P = 30000
- log30000=kx0+c
=log 30000
2. log P =kt + log 30000
S logP- log 30000 = kt
2 logl BDEIDD} kb ....... (1)
Mow, when t = 40, P = 40000

. |Og(%)-k x 40
o)
. (1) becomes, log(ﬁ)-%lﬂg(g)=log (;)‘%

- a3

art-
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o

f
.. the population of the city at time t = 30000(%] w,

Question 8.

A body cools according to Newton's law from 100°C to 60°C in 20 minutes. The temperature of
the surroundings is 20°C. How long will it take to cool down to 30°C?

solution:

Let B°C be the temperature of the body at time t.

The temperature of the surrounding is given to be 20°C.

According to Mewton's law of cooling

do
g-g= ~ k(0 —20), where k > 0
. df
i — kdt
On integrating, we get

1
J‘H—_ﬁdﬂ‘-— -"k_[ dt+c¢

" log(0-20)= —ki+c
Initially, i.e. when ¢ =0, 0 =100
. log(100 —20) = —k x0+¢ J.e=log80
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. log (0 —20)= —kt + log 80
", log (0 —20) — log 80 = —kt

820
" iﬂg(T‘u-—)= —kt T

Now, when t =20, 0 =60

. 60 —20
. log( 50

: 40\ _ A | 1
..Iog(aﬂ)— 20k k= ﬁlﬂg(i)

. 0-20\ t (1
When # =30, then

os(50) =z ()

)- —k =20

SN

.. the body will cool down to 30°C in 60 minutes, i.e. in 1 hour.
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Question 9.

A right circular cone has a height of 9 cm and a radius of the base of 5 cm. It is inverted and
water is poured into it. If at any instant the water level rises at the rate of (%) cmy/sec, where A
is the area of the water surface

at that instant, show that the vessel will be full in 75 seconds.

Solution:

Let r be the radius of the water surface and h be the height of the water at time t.
. area of the water surface A = nr® sq cm.
since height of the right circular cone is 9 cm and radius of the base is 5 cm.

e

r_5
R 3
L= gh
~.area of water surface,i.e. A= ']T(%h)
2
A= 25;’1" )
The water level, i.e. the rate of change of h is % rises at the rate of (%) cm/sec.
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L dh = rprl
Cdt A 25uh?

_dn_ 81
T dt 25K
81
. 2 =
. hdh-zﬁdt
On integrating, we get
fHdh =3z [ dt +c

w8
"3 25
Initially, i.e. when t =0, k=0

L 0=0+c Coe=0

) h" 81

3 25

When the vessel will be full, h=9
. 0P _81
"3 25
b 81x9x25
SE= T =75

Hence, the vessel will be full in 75 seconds.

t+e

x
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Question 10.

Assume that a spherical raindrop evaporates at a rate proportional to its surface area. If its
radius originally is 3 mm and 1 hour later has been reduced to 2 mm, find an expression for the
radius of the raindrop at any time L.

solution:

Let r be the radius, V be the volume and S be the surface area of the spherical raindrop at time L.
ThenVv = %nrf' and S = 4nr?

The rate at which the raindrop evaporates is 4V which is proportional to the surface area.

P dt
" % =-ks,wherek=0......... (1)

Now, Vd%m‘ and § = 4nr?

AV 4=n dr dr
T =?x3r"£=lm' EE

*. (1) becomes, 4:?%: —k(4mr®)

BT -k

Codr= —kdt

On integrating, we get
Jdr=-kJdt+c

Sr=-kk+c

Initially, i.e. whent=0,r=3
L3=-kx0+c

Se=3
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Sr=-kb+3

whent=1,r=2

Sn2=-kx1+3

sk=1

Sr=-t+3

Sr=3-t,where0<t=<3.

This is the required expression for the radius of the raindrop at any time L.

Question 11.

The rate of growth of the population of a city at any time t is proportional to the size of the
population. For a certain city, it is found that the constant of proportionality is 0.04. Find the
population of the city after 25 years, if the initial population is 10,000. [Take e = 2.7182]

Solution:

Let P be the population of the city at time E.

Then the rate of growth of population is % which is proportional to P.
. dP

o E o P

% = kP, where k = 0.04

. dP _

w L = (0.04)P

lP dP = (0.04)dt

On integrating, we get

[ LdP=(0.04) fdt+c

s log P =(0.04)t+c

Initially, i.e., when t= 0, P = 10000
. log 10000 = (0.04) x 0 + ¢
~.c=log 10000

- log P = (0.04)t + log 10000
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= log P = (0.04)t + log 10000
~.log P-log 10000 = (0.04)t
~+log(gss) = (0.04)t

When t =25, then

. log(—£—) = 0.04 x 25 = 1

lD-Ii'_]_.'DU
..ln%(m)zloge ...... [ loge=1]
* 10000 = e=2.7182

SP=2.7182 = 10000 =27182
.. the population of the city after 25 years will be 27,182.

Question 12.
Radium decomposes at a rate proportional to the amount present at any time. If p percent of
the amount disappears in one year, what percent of the amount of radium will be left after 2

years?
Solution:
Let x be the amount of the radium at time t.
Then the rate of decomposition is ‘rl;—j which is proportional to x.
. E o X
dx
. —= —kx, where k > 0
dt
1
| —dx = —kdt
X
On integrating, we get
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Jldx-—kfdr
X

" logx= —kt+c

Let the original amount be x,, i.e. x =x, when ¢ =0.
Cologxg= —kx04c¢ Soe=logx,

. logx= —ki +logx,

" logx—logx,= —kt

X
. log(;))= —kt e (1)
But p% of the amount disappears in one year,

. whent=1,x=x,—p% of x, i.e. x =x,— PXo

100
PXo
Xy
" 105( x:m)= —kx1
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n(5wt)
X, 100
: 100—p Py
= (S”) x0=(1-500) %
2
lﬂﬁx( —%) X
. % left after 2 years = "
0

—100(1-L Y= ~2A\T
-100(1-555) = [10(1~555)
“(10-2Y

(10 m)
Hence, (l[l' — —} % of the amount will be left after 2 years

_x_
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 2)

e Chapter 1- Differentiation

e Chapter 2- Applications of Derivatives

e Chapter 3- Indefinite Integration

e Chapter 4- Definite Integration

e Chapter 5- Application of Definite Integration

e Chapter 6- Differential Equations
e Chapter 7- Probability Distributions
e Chapter 8- Binomial Distribution
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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