Chapter

(DIFFERENTIAL EQUATIONS)

9.1 Overview

(i)  Anequation involving derivative (derivatives) of the dependent variable with
respect to independent variable (variables) is called a differential equation.

(i) A differential equation involving derivatives of the dependent variable with
respect to only one independent variable is called an ordinary differential
equation and adifferential equation involving derivatives with respect to more
than one independent variablesis called a partial differential equation.

(iii)  Order of a differential equation is the order of the highest order derivative
occurring in the differential equation.

(iv) Degreeof adifferential equation isdefined if it isapolynomia equationinits
derivatives.

(v)  Degree (when defined) of adifferential equation isthe highest power (positive
integer only) of the highest order derivativein it.

(vi) A relation between involved variables, which satisfy the given differentia
equation is called its solution. The solution which contains as many arbitrary
constants as the order of the differential equation is called the general solution
and the solution free from arbitrary constants is called particular solution.

(vii) To form a differential equation from a given function, we differentiate the
function successively as many times asthe number of arbitrary constantsin the
given function and then eliminate the arbitrary constants.

(viii) The order of adifferential equation representing afamily of curvesis same as
the number of arbitrary constants present in the equation corresponding to the
family of curves.

(ix) ‘Variable separable method’ is used to solve such an equation in which variables
can be separated completely, i.e., terms containing x should remain with dx and
terms containing y should remain with dy.
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(x) A function F (x, y) is said to be a homogeneous function of degree n if
F (Ax, Ay )=A" F (X, y) for some non-zero constant A.

(xi) A differential equation which can be expressed in the form (;—.Zz F(x y) or

dx
a =G (X, Y), whereF (x, y) and G (X, y) are homogeneous functions of degree

zero, is called a homogeneous differential equation.

(xii) Tosolveahomogeneousdifferential equation of thetype (;—di =F (X, y), wemake

substitution y = vx and to solve ahomogeneous differential equation of thetype

dx
E =G (X, y), we make substitution x = vy.

(xiii) A differential equation of theform ;—di + Py =Q, where Pand Q are constants or
functionsof x only isknown asafirst order linear differential equation. Solution

of such adifferential equationisgivenby vy (I1.F.) = I(Q x |.F.)dx + C, where
|.F. (Integrating Factor) = e[ Pox.

dx
(xiv) Another form of first order linear differential equationis d_y +Px=Q,, where

P, and Q, are constants or functions of y only. Solution of such a differential
equationisgivenby x (I.F.) = _[(Ql X I.F.)dy+ C, wherel.F. = eIPldy_

9.2 Solved Examples

Short Answer (SA.)

Example 1 Find the differential equation of the family of curvesy = Ae* + B.e>.
Solution y=Ae* + B.e®
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2

ﬂ =2Ae* -2 B.e®*and M = 4Ae* + 4Be
dx dx?
d2y . d2y
Thus e =4y|.e.,y—4y= 0.
: : : : o dy_y
Example 2 Find the general solution of the differential equation X X
d d
Solution ﬂzl = ﬂ:—x N Yy _ dx
dx X y X y X

= logy = logx + logc = y =cx

Example 3 Given that ﬂ: yeand x =0, y = e. Find the value of y when x = 1.

dx
d
Solution%zye*: 7y = €edx = logy=e+c

Substitutingx=0andy = eweget loge=€’+ c,i.e,c=0(--loge=1)
Therefore, logy = e
Now, substituting x = 1 in the above, wegetlogy = e= y = €.

Example 4 Solve the differential equation % =x*

— +
dx

Solution The equation is of the type ;—di+ Py=Q, which is a linear differential

equation.

1
Now I.F.= | 0= geox=x

Therefore, solution of the given differential equationis
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2 x*
yxX= xx“dx,i.eyx= 7 c

X c
H = — —.
ence y 7 x
Example 5 Find the differential equation of the family of lines through the origin.

Solution Let y = mx be the family of lines through origin. Therefore, %z m

Eliminating m, wegety = % X or x% —-y=0.
Example 6 Find the differentia equation of all non-horizontal linesin a plane.
Solution The general equation of all non-horizontal lines in a plane is

ax + by =c, wherea= 0.

a% b-
Therefore, dy =0.

Again, differentiating both sidesw.r.t. y, we get
dy2 =0=> dy2 =0.

Example 7 Find the equation of a curve whose tangent at any point on it, different

from origin, hasslope Y %

1
Solution Givenﬂ y YoZy1 =
dx X X
:>ﬂ 1 1 dx
y X
Integrating both sides, we get
logy=x+logx+c = log y =x+cC

X
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:X:e*”: e = X=k.e*
X X

=y=kx.e
LongAnswer (L.A))

Example 8 Find the equation of a curve passing through the point (1, 1) if the
perpendicular distance of the origin from the normal at any point P(x, y) of the curve
isequal to the distance of P from the x — axis.

X
Solution Let the equation of normal at P(x, y) beY —y = E (X ‘X) Ji.e,

X— _ X—
Y + dy y dy

Therefore, the length of perpendicular from originto (1) is

=0 ()

y X%
dy
T (2
&
dy
Also distance between P and x-axisis |y|. Thus, we get
y X%
dy
—= =}yl
o
dy
2 2
dX 2 dX dX d 2 2 dX
+X— | = — — = X-y* 2 0=—0
:>[y dyj y dy & d X“—y Xy =
or &x_ 2y
dy Y -x°
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Casel: %=0:> dx=0
dy

Integrating both sides, we get x = k, Substitutingx= 1, weget k= 1.

Therefore, x = 1 isthe equation of curve (not possible, so rejected).

_ dx _ 2xy dy y? X
Casell: a— yz X2 dx 2Xy

. Substituting y = vx, we get

y de vix2 X2 de vZ o1

NYRE 2

dx  2wx® dx 2v

_ -+ Iy _ox
v 1v X

Integrating both sides, we get

log(l+v?)=—logx+logc = log(1+Vv)(X)=logc= (1+V)x=c
= xX2+y?’=cx. Subdtitutingx=1, y=1, weget c=2.
Therefore, X2 +y?—2x =0 isthe required equation.

Example 9 Find the equation of a curve passing through lz if the slope of the

tangent to the curve at any point P (X, y) is % — cos’ % .
Solution According to the given condition

d
Y_Y_ o2 - 0)
dx X X

Thisis ahomogeneous differential equation. Substituting y = vx, we get

dv \Y
V+X = =V —CosV = X— = —Ccos¥V
dx dx
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dx
= sec?v dv = T = tanv=—logx + c
y _ .
= tan ;+Iogx_c (1)

Substitutingx =1,y = E weget. ¢ =1. Thus, we get

tan % +log x = 1, which is the required eguation.

Example 10 Solve ngl—di Xy = 1+cos (%),x;thndx:l,y:g

Solution Given equation can be written as

X"— Xy = 2cos’ (%(),x;to.

2 dy
* i Y 1 s V.

N y — 2x o, dy
2cos® L 5 X& Xy

Dividing both sides by x® , we get

%Z(yj Xg—
2X dx y _1 d y 1

2 3
2 X X = dx 2x X

Integrating both sides, we get
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Substitutingx =1,y = Y we get
_3 Y L3 -
k= X therefore, ox 2 2 isthe required solution.

Example 11 State the type of the differential equation for the equation.
xdy —ydx = \/x* y? dx and solveit.

Solution Given equation can be written asxdy = x> Y° y X, i.e,
dy V< ¥y )
dx X

Clearly RHS of (1) is a homogeneous function of degree zero. Therefore, the given
equation is a homogeneous differential equation. Substituting y = vx, we get from (1)

2 2,2
v Xﬂ X vx W ie Vv xﬂ V1 V2 v
dx X dx
dv > dv %
x& 1v = 12 X .. (2

Integrating both sides of (2), we get

log(v+ 1 v?)=logx+logc= v+ .1 Vv? =cx

2

y
+,1 = =cx = y+ Jx* y? =cxt
2 y X2y

< |<
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Objective Type Questions

Choosethe correct answer from the given four optionsin each of the Examples 12 to 21.

3 2 2
Example 12 The degree of the differential equation (1 + (;—dij = (%J is
X
(A)1 (B) 2 ©3 (D) 4
Solution The correct answer is (B).
Example 13 The degree of the differential equation
d’y dyj2 2, [ d?y
—+3 — | =x°log| — |j
dx? (dx 9 dx® )'S
A1 (B) 2 (©)3 (D) not defined

Solution Correct answer is (D). The given differential equation is not a polynomial
equation in terms of its derivatives, so its degreeisnot defined.

2
dy )| d?
Example 14 The order and degree of the differential equation{l{d—i) } -=J

respectively, are
(A) 1,2 (B) 2,2 (C)2,1 (D) 4,2

Solution Correct answer is (C).

Example 15 The order of the differential equation of al circles of given radius ais:
(A)1 (B) 2 ©3 (D) 4

Solution Correct answer is (B). Let the equation of given family be
(x=h)2+ (y—Kk)?=a2. It hastwo orbitrary constants h and k. Threrefore, the order of
the given differential equation will be 2.

d
Example 16 Thesolution of thedifferential equation 2X-d—§— Y = 3representsafamily of

(A) straight lines (B) circles  (C) parabolas (D) ellipses
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Solution Correct answer is (C). Given equation can be written as

2dy dx
ﬁ x = 2og(y+3)=logx+logc
= (y + 3)?= cx which represents the family of parabolas

Example 17 The integrating factor of the differential equation

dy _ .
i (xlogx) +y=2logxis

(A) e (B) log x (C) log (log x) (D) x
dy y 2
Solution Correct answer is (B). Given equation can be written as dx xlog X X
Tsiogx®
Therefore, I.LF. = o Xloax = g (o = |og X.
dy °  dy
Example 18 A solution of the differential equation o xd— y 0is
X X
(A)y=2 By=2x (Qy=2x-4 D)y=2¢-4

Solution Correct answer is (C).

Example 19 Which of the following is not a homogeneous function of x and y.

Wxr2y B2 -y (© @2 L (D)sim—cosy
Solution Correct answer is (D).
dx dy
Example 20 Solution of the differential equation N + 7 =0is
1 1
(A) ;+;=c (B) logx . logy = ¢ (C) xy=c (D)x+y=c

Solution Correct answer is(C). From the given equation, we get logx + logy = logc
giving xy = c.
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d
Example 21 The solution of the differential equation Xd_i 2y x*is

2 2 4 4

X +C X X" +C X" +C
™ ®) y="y+c (O) Y="75 (D) y=

(A) y=

NG 4x°

2
Solution Correctanswer is(D). |.F. = ¢ P glogx  dogx* 2. Therefore, thesolution

4 x* ¢

isy.xzzsz.xdx=%+k,i.e., Y=

Example 22 Fill in the blanks of the following:

() Order of the differential equation representing the family of parabolas
y?=4axis

ay ), (%)
(i) The degree of the differential equation (&j +(¥) =0ijs

(@iii)  The number of arbitrary constants in a particular solution of the differential
equationtanx dx +tany dy =01is

/ 2 2
(iv) F(xy = NXHY *Y is ahomogeneous function of degree
X

(V) An appropriate substitution to solve the differential equation
x2log X x
X y .
=T s
y

(vi) Integrating factor of the differential equation x;ﬂ_ y =sinxis
X

(vii)  The general solution of the differential equation (;—di =e77 s
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(viii)  The general solution of the differential equation L7 +¥ =lis

dx
(ix) The differential equation representing the family of curvesy = A sinx + B
COoSXis
e 2 y dx d
L = 1(x 0) TP Y py-

(x) Jx  Jx dy when written in the form dX+Py Q, then

P=
Solution
() One; aisthe only arbitrary constant.

(i) Two; since the degree of the highest order derivative is two.
(ilf)  Zero; any particular solution of adifferential equation hasno arbitrary constant.

(iv) Zero.
V) x=w.
. 1 . . . _ dy y sinx
(vi) ” ; given differential equation can be written as &_;27 and therefore

1 1
ILF.= o Pl =e4°9X=;.
(vii) & =e+cfrom given equation, we have €dy = e‘dx.

2 2

(viii) xy:x7 C;IF.= 4 3 =éw=xandthesolutionisy . x= x.1dx=X7+C_
. d’y - - . . .
(@ix) FJr y=0; Differentiating the given function w.r.t. x successively, we get
d2
& =Acosx—Bsinx and —Z = —Asinx — Bcosx
dx dx
°y

= e +y = 0isthe differential equation.

x) ﬁ ; the given equation can be written as
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ﬂ ~ e—2\/§ y ie ﬂ N i ~ e—Z\/;

dx  Jx Jx Tk Wx T Ux
o . . dy

Thisisadifferential equation of the type i +Py=0Q.

Example 23 State whether the following statements are True or False.
(i)  Order of the differential equation representing the family of ellipses having
centre at origin and foci on x-axisis two.

d2
(i)  Degree of the differential equation ,/1+d73/ =X+ ;—di is not defined.

d d
(iii) d—i y 5 isadifferential equation of thetype d—§+PY=Q but it can be solved
using variable separable method also.
ycos(yj +X
_\XJ
(iv) F(xy)= xcos( yj is not a homogeneous function.
X
X2 y2
v) FXxvy-= Xy is a homogeneous function of degree 1.
. : . . . dy :
(vi) Integrating factor of the differential equation ax y COSX isex

(vii)  Thegenera solution of the differential equation x(1 + y?)dx +y (1 + x?)dy =0
is(1+x) (1+y?) =k

(viii)  The general solution of the differential equation;—dierSECX: tanx is

y (secx —tanx) = secx —tanx + X + k.
(ix)  x+y=tan?yisasolution of the differential equation yza—di y> 10
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d? d
(x) y = xisaparticular solution of the differential equation KZ de—i Xy X,
Solution
X2 2
@) True, since the equation representing the given family is Z 02 1, which

has two arbitrary constants.
(i) True, because it is not a polynomial equation in its derivatives.
@iii)  True
(iv)  True, becausef ( Ax, Ay) = A°f (X, y).
(v) True, because f (Ax, Ay) = AL f (X, Y).

(vi)  False becausel.F= g ™ &,
(vii)  True, because given equation can be written as

2X2dx 2y2
1 x ly

dy
= log (1 +x?) =—log (1 + y?) + log k
= @+ A+y)=k

(viii) False, since |.LF. = g 3% Jogsecx tanx) = secx + tanx, the solution is,
y (secx + tanx) = (secx tanx)tan xdx= I(secxtanx+seczx—1)dx =
Secx + tanx — X +k

1
(ix) True, x+y=tarly =1 ;—di 1 yZ%

2
= ﬂ 1 >—1 =1,i.e, ﬂ % which satisfiesthe given equation.
dx (1+y dx y
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(x) False, because y = x does not satisfy the given differential equation.
9.3 EXERCISE
Short Answer (S.A.)

1. Findthesolutionof;—di 2y

2. Find the differential equation of all non vertical linesin a plane.

3. Giventhat ;—di e? andy=0whenx=5.

Find the value of x wheny = 3.

1
4.  Solvethe differential equation (X* — 1) (;—.Z +2xy = 2 1

5. Solvethe differential equation(;—di 2y Yy

d mx
6.  Find the general solution of d_i: ay €

7. Solvethe differential equation ;—di 1 e’

8.  Solve: ydx —xdy = x2ydx.
9. Solvethedifferential equation %z 1+x+y*+xy?, wheny=0,x=0.

10. Findthe general solution of (x + 2y®) %: y.

2 sinx dy

1y ox — —Cosx andy (0) = 1, then find the value

11, If y(X) isasolution of

ony.

12. 1f y(t) is a solution of (1 + t) %— ty=1andy (0) = — 1, then show that

ho 1
y( __2'
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13.

14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24,

Form the differential equation havingy = (sin2x)? + Acos*x + B, where A and B
are arbitrary constants, asits general solution.

Formthedifferential equation of all circleswhich passthrough origin and whose
centreslie on y-axis.

Find the equation of acurve passing through origin and satisfying the differential

d
equation (1 XZ)d_i 2xy 4x? .

Solve: xz(;—di =X+ Xy + V2

Find the genera solution of the differential equation (1 + y?) + (x —e™Y) (;—di =0.

Find the general solution of y2dx + (X2 —xy + y?) dy = 0.
Solve: (x +Y) (dx —dy) = dx + dy.[Hint: Substitute x + y = z after seperating dx
and dy]

Solve: 2 (y + 3) —xy ;—diz 0, giventhaty (1) =—2.
Solvethe differential equation dy = cosx (2 —y cosecx) dx given that y = 2 when

T
X=—.
2
Form the differential equation by eliminating A and B in Ax? + By? = 1.
Solve the differential equation (1 + y?) tan*x dx + 2y (1 + x?) dy = 0.

Find the differential equation of system of concentric circles with centre (1, 2).

Long Answer (L.A.)

25.
26.

27.

28.
29.

d
Solve: y+&(xy) = X (sinx + logx)
Find the general solution of (1 + tany) (dx —dy) + 2xdy = 0.

Solve: % =cos(X +Yy) +sin(x+y).[Hint: Substitute x +y = 7]

d .
Find the general solution of d_i: 3y sin2x.

Find the equation of a curve passing through (2, 1) if the slope of the tangent to
2 2

. . X
the curve at any point (X, y) is 2y
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30. Find the equation of the curve through the point (1, 0) if the slope of the tangent
y 1

to the curve at any point (X, y) is Z x

31. Find the equation of acurve passing through origin if the slope of the tangent to
the curve at any point (X, y) isequal to the square of the difference of the abcissa
and ordinate of the point.

32. Find the equation of a curve passing through the point (1, 1). If the tangent
drawn at any point P (X, y) on the curve meets the co-ordinate axes at A and B
such that Pis the mid-point of AB.

dy

33. Solve: X& Y (logy—log x + 1)

Objective Type
Choose the correct answer from the given four optionsin each of the Exercises from
34to 75 (M.C.Q)

2., 2 2
34. Thed f the differential equati &y ¥ yen Vi
: e degree of the differential equation ~ -3 i wx
A1 (B) 2 (©3 (D) not defined
3
dy 2 d?y.
35. The degree of the differential equation 1 4 —le
dx dx
3 .
(A)4 (B) 5 (C) not defined (D) 2
1 1
. . . d’y dy 4 =
36. The order and degree of the differential equation e dx +x5 0,
X

respectively, are
(A) 2 and not defined (B)2and 2 (C)2and 3 (D)3and 3

37. If y=e*(Acosx + Bsinx), theny is a solution of

d’y _dy d’y _dy
=Y 2% 9 =Y 2%ioy-0
(A) dx?  dx (B) dx>  dx y
d’y _dy d’y
(©) _dx2 2& 2y 0O (D) _dx2 +2y=0
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38. Thedifferentia equation for y = Acosox + Bsin ax, where A and B are arbitrary

39.

40.

41.

42.

43.

constantsis
dzy 2 dzy 2
Wge YO @G VO
d?y d%y
©ge V0 Orge v °

Solution of differential equation xdy — ydx = O represents :
(A) arectangular hyperbola

(B) parabolawhose vertex is at origin

(C) straight line passing through origin

(D) acircle whose centreis at origin

Integrating factor of the differential equation cosx % +ysnx=1is:

(A) cosx (B) tanx (C) secx (D) sinx

Solution of the differential equation tany sec?x dx + tanx sec?ydy = 0 is::

(A) tanx + tany = k (B) tanx—tany =k
tan x K B
(© tany y (D) tanx.tany =k

Family y=Ax+ A3 of curvesisrepresented by the differential equation of degree

(A)1 (B)2 ©3 (D) 4
. xdy :

Integrating factor of VT x*—3xis:

(A) x (B) logx (© % (D) —x

: dy .
Solutlonof& y 1,y(0)=1isgivenby

A)xy =-¢ B)xy =-e*(COxy =-1 (D)y=2e-1
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47.

48.

49,

50.

51.

52.
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dy y+1
The number of solutions of X x-1 wheny (1) =2is:

(A) none (B) one (C) two (D) infinite

Which of the following is a second order differential equation?
(A) (y)y +x=y (B) yy +y=sinx

Oy +y)y+y=0 D)y =¥y

d
Integrating factor of the differential equation (1 — x?) d—i -Xy=1lis
X 1

(A) -x (B) [ 2 © 1  (©)3log(t-¥)
tan™ x + tan?y = c isthe general solution of the differential equation:

dy _1+y’ dy  14%
(A) Gx = 1152 B) ax "1+ y?
(C)1+x)dy+(1+y?)dx=0 (D) (1 +x)dx+(1+y)dy=0

The differentia equationy ;—di + X = C represents :

(A) Family of hyperbolas (B) Family of parabolas
(C) Family of ellipses (D) Family of circles
The general solution of e¢cosy dx—e*sinydy =0is:
(A) e<cosy =k (B) ersiny =k
(C) & =kcosy (D) e =ksiny

d?y (ay)’
The degree of the differential equation dTZ +[d—® +6y°=0 js:
(A)1 (B)2 ©3 (D)5

: dy x :

The solution of — +y =€ ,¥y(0) =0 is:
(A)y=e(x-1) (B) y = xe>
(Cy=xer+1 (D) y=(x+ L)e>
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d
53. Integrating factor of thedifferential equation—y ytanx—secx Oijs;

dx
(A) cosx (B) secx
(C) e (D) e==
. . . dy 1y
54. Thesolution of thedifferential equation X 1 2 is
(A) y = tanx (B) y—x=k(1+xy)
(C) x = tanly (D) tan (xy) =k
: : . . . dy 1+y.
55. Theintegrating factor of the differential equation &Jr y= IV is:
X e*
(A) (B) —
(C) xe (D) e
56. y=ae™+ be™ satisfies which of the following differential equation?
dy dy
— 0 — 0
(A) dx v ®) dx m
d’y d’y
— my O — my O

57. Thesolution of the differential equation cosx siny dx + sinx cosy dy =0is:

sinx c o
(A) _siny (B) sinxsiny =c¢
(C)sinx+siny=c (D) cosx cosy = ¢

58. The solution of X% +y=€is

E (B) y = xe* + ¢cx

Ay= =

< | =

\
(C)y=xe+k (D)xz%
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The differential equation of the family of curves X2 + y?2 — 2ay = 0, where a is
arbitrary constant, is:

dy dy
2 _\2) == 2 1 \2) 2 =
(A) € =y) G =2 (B)2(+y) G =%
dy dy
2 __\f2 —_— 2 2y — —
©2(¢-y) =% (D) (¢ +y) o =29
Family y = Ax + A3 of curves will correspond to a differential equation of order
(A)3 (B) 2 ©1 (D) not defined
: ay ey
The general solution of ax - 2X € is:
(A) & V=c (B)ev+ e =c
Ce= e +c (D) e *v=¢

The curve for which the slope of the tangent at any point is equal to the ratio of
the abcissa to the ordinate of the point is:

(A) anélipse (B) parabola
(C) circle (D) rectangular hyperbola

XZ

The general solution of the differential equation % ez + Xyis:
X

2 2

(A) y Ce7 (B) Yy ce?

2 2

©) y=(x+c)e? D)y (¢ xe?
The solution of the equation (2y — 1) dx — (2x + 3)dy = 0iis:
2x 1 2y+1

k =k
() 2y 3 B 2x=3
2x 3 K 2x 1
© 2y 1 B2y 1
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65.

66.

67.

68.

69.

70.

The differential equation for which y = acosx + bsinx isa solution, is:
2 2

(R) Gz +y=0 ® <t-y=0

d?y d?y
(©) Gz *@+by=0 (D) 5z *+ (@-b)y=0
The solution of %+y= eXy()=0is:
(A)y=e*(x-1) (B)y= xe*
(Cy=xe* +1 (D) y= xe*

The order and degree of the differential equation
@yt eyt
ox® dx®  dx ae.

(A)1,4 (B) 3,4 (© 24 (D) 3,2

dy d%y
The order and degree of the differential equation {“(&j }W are:

3
(A) 2, 5 B) 2,3 ©)21 (D) 3,4
The differential equation of the family of curvesy? =4a (x + a) is:
a9 8) 2 Y 4

()Y dx dx ®) ydx a
oyl @ oy 2x Y 4 (dyj
()ydxz dx B) X M ax) Y

. o . d°y ,dy
Which of the following is the general solution of e d +y=0?
(A)y=(Ax+ B)e (B)y=(Ax+B)e*
(C)y=Ae+ Be~ (D) y =Acosx + Bsinx



71.

72.

73.

74.

75.

76.
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General solution of ;—di + ytan X =secX js:
(A)ysecx=tanx +c (B) ytanx = secx + ¢

(C)tanx=ytanx +c (D) x secx =tany + ¢

Solution of the differential equation & % SiNX js:

dx
(A) x(y+cosx) =sinx+c (B) x (y—cosx) =sinx+ ¢
(C)xycosx =sinx+ ¢ (D) x (y + cosx) =cosx+c
The general solution of the differential equation (e<+ 1) ydy = (y + 1) edxis:
(A)(y+1)=k(e+1) B)y+l=e+1+k
eX
(©)y=log{k(y+1) (e+1)} (D) ¥ log k

The solution of the differential equation %z ev+ xevis:

3

(A)y=ev-xte¥+c (B)ey—exz%+c
X3 X3
Ce+e=—+c (D)e—e= —+cC
3 3
. S 2y 1
The solution of the differential equation X 1 X2 L x2)? is:
y
y X?) = ¢ + tanx 2 = C+tanrx
(A)y(1+x) =c+ta (B) T 32 = C+tan?
(©) ylog (1+x°) =c+tanr’x D)y (1 +x3) =c+sinmix

Fill in the blanks of the following (i to xi)

d’y ¥
i e degree of the differential equation —- € is
i) Thedegree of the differential equati dxg’ o |

d 2
(ii) The degree of the differential equation ,fl d_i Xis :
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(iii)  Thenumber of arbitrary constantsin the general solution of adifferential
equation of order three is

: dy vy 1 :
(>iv) ax xl0g X < 1sanequation of the type

dx
(v) General solution of the differential equation of thetype d_y+ Rx=Q,

isgiven by

. . . . _ Xdy 2.
(vi) Thesolution of thedifferential equation “dx 2y Xis

(vii)  Thesolution of (1 + x?) %+2xy—4x2 =0is

(viii)  Thesolution of thedifferential equation ydx + (X + xy)dy =0is

d
(ix) General solution of Y y=sgnxis

dx
) The solution of differential equation coty dx = xdy is
1
(xi) The integrating factor of ;—d)): y Ty is

77. State True or False for the following:

dx
0] Integrating factor of the differential of theform EJF PX=Qs jsgiven

by of P
dx
(i)  Solution of thedifferential equation of thetype @4' PX=Qy jsgiven

by xI.F.= (I.F) Q,dy.
(iii)  Correct substitution for the solution of the differential equation of the

d
type d_i f (X, ), wheref (x, y) is a homogeneous function of zero

degreeisy = vx.
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(>iv) Correct substitution for the solution of the differential equation of the

dx
type d_y 9(X Y) where g (X, y) is a homogeneous function of the
degree zeroisx = vy.

(V) Number of arbitrary constantsin the particular solution of adifferential
equation of order two is two.

(vi) The differential equation representing the family of circles
X2+ (y —a)? = a2 will be of order two.

1
.. . dy ys3. 2 2
(vii)  The solution of * x IS y3— y3=C.
(viii) Differential equation representing the family of curves

d? d
y = & (Acosx + Bsinx) is—y—2—y 2y 0

dx* dx
, . . . . dy Xx+2y
(ix) The solution of the differential equation &= » isx+y=ke.
X .
x) SqutionofLIy y xtanzis sin Y cX
dx X X

(xi) The differential equation of all non horizontal lines in a plane is
d?x

dy’ .

- O F I —
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