Chapter

(DIFFERENTIAL EQUATIONS)

9.1 Overview

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

An eguation involving derivative (derivatives) of the dependent variable with
respect to independent variable (variables) is called adifferential equation.

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 apartial differential equation.

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

Degree of adifferential equationisdefined if it isapolynomial equationinits
derivatives.

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

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

To form a differential equation from a given function, we differentiate the
function successively as many times asthe number of arbitrary constantsinthe
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 compl etely, 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 hon-zero constant A.

(xi) A differential equation which can be expressed in the form %z F(x y) or

dx

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

zero, is called a homogeneous differential equation.

(xii) To solveahomogeneousdifferential equation of thetype ;—‘Z =F(X,y), wemake

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

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

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

of such adifferential equationisgivenbyy (I.F) = I(Q x |.F.)dx + C, where
|.F. (Integrating Factor) = ™.

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
equation is given by x (I.F.) = I(Q1 x I.F.)dy+ C, where|.F. = P
9.2 Solved Examples
Short Answer (S.A.)
Example 1 Find the differential equation of the family of curvesy = Ae* + B.e®.
Solution y=Ae* + B.e®
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dy d%y
— =2Ae*-2B.e*and ——5 =4Ae*+4Be*
adx dx
dy . d%
Thus o =4y|.e.,y—4y= 0.
: : : . . dy vy
Example 2 Find the general solution of the differential equation " X
_ d_y dy _ o dy _ cdx
Solution - x O v - x O y _IX

O logy =logx+logc OO0 y=cx

Example 3 Given that ;—‘Zz yerand x =0, y = e. Find the value of y when x = 1.

Solution (;—dizyeX 0 Id—; = [e’dx O logy=e+c
Substitutingx=0andy = eweget loge=€’+ c,i.e,c=0(--loge=1)
Therefore, log y = e

Now, substituting x = 1 in the above, wegetlogy=el y=¢€".
y
X

Example 4 Solve the differential equation ﬂx + ==x

d

dy

dX+ Py=Q, which is a linear differential

Solution The equation is of the type

equation.

1
Now I.F. = I;dx: gox = x.

Therefore, solution of the given differential equation is
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X4

y.X = Ixxzdx, ie yx= I+C

x° ¢
Hence y= Z+§'

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, ;—di =m

Eliminating m, weget y = ;—di X orx;—di -y=0.

Example 6 Find the differential 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

A07X o dx
dy? =00 dyg—O.

Example 7 Find the equation of a curve whose tangent at any point on it, different
from origin, has slope y+% :

10
Solution Given ﬂ= y+X = ya"'—
dx X X

dy _ 10
O 7— %"‘ ;de

Integrating both sides, we get

logy =x+logx+c [ Iog%§=x+c
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O

X |<

—erc=eet [

O 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) be Y —y = oy (X=%) e,

Y+X% = +x%D—o 1
ay ~B " CayB7 -
Therefore, the length of perpendicular from originto (1) is
y+x%
dy
-(2)
1+Dde2
FolyH
Also distance between P and x-axisis |y|. Thus, we get
y+x%
dy _
=yl
1+Dde2
FayH
0 dx 0 ooxFE x i 0 dx
y+x—pg = y O+ CO — g-(x*-y?)+2xy =0 O —=0
O oy g SyEE dyBlITy( v) *H dy
ax 23y
or —= 2 2
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Casel: %zom dx=0

dy
Integrating both sides, we get x = k, Substitutingx= 1, weget k= 1.
Therefore, x = 1 is the equation of curve (not possible, so rejected).
dx_ 2xy o dy_y*-%

d_y_ V2 -2 ax 2xy . Substituting y = vx, we get

Casell:

V+Xg_vzxz—x2 . av_vi-1_
dx 2w dx 2v
—(1+ 2 2V _dX
_ ~(@+v9) 0 —dv=——"

v 1+v X

Integrating both sides, we get

log(l+v)=-logx+logc 0O log(1+v?) (X)=logcO (L+v)x=c
O xX+y?=cx. Subdtitutingx=1, y=1, weget c=2
Therefore, X2 +y2—2x =0 istherequired equation.

g
Example 9 Find the equation of a curve passing through @Zgif the slope of the

y

tangent to the curve at any point P (X, y) is % ~ cos? ™

Solution According to the given condition

[oX

- cosz% ()

y_y
X X

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

dv
V+X—— =V —CosvV O X— =—cosv
dx dx
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dx

O sec?v dv = X O tanv=-logx +c

y _ .
O tan ;+IOQX—C ..(i)

- T

Substitutingx =1,y = L we get. ¢ = 1. Thus, we get

OyQ _ - : :

tan g;g +log x = 1, which is the required equation.

Example 10 Solve Xzﬂ-xy = 1+cos BT xZ0andx=1 A
P ax YT Hx b =hy=3

Solution Given eguation can be written as

2y Oy C
X ax Xy = 2cos? XExiO
ngi-xy ( 20y 0
2c0s2 Y 0o iy Zﬂ—xym'l
=we 2 B o H

Dividing both sidesby x® , we get

dy o d O
sec? ay _
B&Hé(dx yEFi dO gyoo 1
2 gx gx . &Em%%_?
i 0

Integrating both sides, we get

Oyo -1

0
tan =— +K
FoxH 22 "
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T
Substitutingx=1,y= E , we get

k=2 therefore, tangf- =
= —, therefore, HZ_XH

= 3. . .
5 Z 2 isthe required solution.

Example 11 State the type of the differential equation for the equation.

xdy — ydx = /x*+y? dx and solve it.

dx,i.e,

Solution Given equation can be written as xdy = (\/ X2 +y?t+y

dy_VXHy'ty (1)
X X

d

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

A XEFVEXT + VX i dv

vix= e VHX—=\1+V? +v
dx X dx

0 To? x (2

Integrating both sides of (2), we get

log (v+ /1+v? ) =logx +logc 0 v+ (f1+v? =cx
y y?
O X\ T 0 y+ Py =o
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Objective Type Questions

Choosethe correct answer fromthe given four optionsin each of theExamples12to 21.

. . . dyd Od?y f
Example 12 The degree of the differential equation ﬁl +—=A=050Is
H 0dx® g
(A)1 (B)2 ©3 (D) 4
Solution The correct answer is (B).
Example 13 The degree of the differential equation
d?y , odycf Cd?y C
y+3Bd—yH X |OQD—yE|s
(A)1 (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 degree is not defined.

O myd 0 _d?%y
Example 14 The order and degree of the differential equation E~+ XH 5 g
respectively, are
(A)1,2 B)22 ©21 (D) 4,2

Solution Correct answer is (C).
Example 15 The order of the differential equation of all 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—K)?=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—i— Y =3representsafamily of

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

2dy _dx
m—y O 2log (y + 3) =logx + logc
O (y + 3)2= cx which represents the family of parabolas

Example 17 Theintegrating factor of the differential equation

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

(A) e (B) log x (C) log (log x) (D) x
| . . . . W W 2
Solution Correct answer is (B). Given equation can be written as dx xlogx x-
1
Therefore, I.LF. = ej xlogx = goulo) = |og x.
Example 18 A solution of the differential equation %g Y 4 y=ois
A)y=2 (B) y =2x (Cy=2x-4 (D)y=2x-4

Solution Correct answer is (C).

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

(A)e+2xy (B)2x -y (O Coszg—g% (D) sinx — cosy

Solution Correct answer is (D).

dx dy _
Example 20 Solution of the differential equation M + 7 =0js
1 1
(A) ;’L;—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

A X+ B 2+c C ‘4 CD =X+

() Y="13 (B) y= © Y=—% (D) Y=,

Solution Correct answer is(D). I.F. = eI g?loox — dogx* _ 2. Therefore, the solution
4 4

sy = [Rxdx=X ki, y= X0

isy.X Ix Xdx 2 e,y e

Example 22 Fill in the blanks of the following:
() Order of the differential equation representing the family of parabolas

y? = 4axis
__ oyl eyl
(i) The degree of the differential equation Hd_H DD—X . is

(i)  The number of arbitrary constantsin a particular solution of the differential
equationtanxdx +tanydy=0is

. XC+y?+y .
(>iv) F (x,y) = ~— = isahomogeneous function of degree
X

(V) An appropriate substitution to solve the differential equation
Ux O
x?log - X2
ax _ HyH ,
o Ux O
Xy gaya
(vi) Integrating factor of the differential equation x%—y =sinxis

dy

(vii)  Thegenera solution of the differential equatlon —=e"
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d
(vili)  Thegeneral solution of the differential equation Y +% =lis

dx
(ix) The differential equation representing the family of curvesy = A sinx + B
CosXis
g2y Odx
F———=1—=1(x#0) i i ﬂ+ =
(X) H /X  JxHdy when written in the form ™ Py=Q, then
P=
Solution
(1) One; aisthe only arbitrary constant.

(i) Two; since the degree of the highest order derivative is two.
(iif)  Zero; any particular solution of adifferential equation hasno arbitrary constant.
(iv) Zero.
(v)  x=wy.
dy y_sinx

1
(vi) X ; given differential equation can bewritten as &—; T and therefore

1 1
I.LF. = e[‘;dx =€'°9X=;.

(vii) & =e+ cfrom given equation, we have edy = exdx.

X2 1 )(2
N { A\ N o B B
(viii) xy=—+CiLF= Jx=¢e g"—xandthesolutlomsy.x_J’x.ldx_—2 +C.

d2
(ix) KZ +Yy=0; Differentiating the given function w.r.t. x successively, we get

2
&y =Acosx—-Bsinx  and —Z = —Asinx — Bcosx
dx dx
’y
O e +y = 0isthedifferential equation.

1
) ﬁ ; the given equation can be written as
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y a2Vx

ﬂ _ e—Z\/; y _
Jx

ey, W,
dx ~ Jx X = dx o Wx

Thisisadifferential equation of the type ;—di +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-axisistwo.

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

dy

d
(iii) &+y:5 isadifferential equation of thetype Y

dx+Py:Q but it can be solved

using variabl e separable method also.

dy O

ycosB;H-rx

(iv) Fxvy = xcosDyD is not a homogeneous function.
X

2+2

v) Fxvy-= is a homogeneous function of degree 1.

X=y

(vi) Integrating factor of the differential equation (;—di — Y=COSX ise~

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

d
(viii) The general solution of the differential equaIiond—i+ y SECX = tanx is

y (secx — tanx) = secx — tanx + X + k.

d
(ix)  x+y=tanlyisasolution of the differential equation yzd—§+ y>+1=0
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d
(x) y =xisaparticular solution of the differential equation Kz‘xzd_i"'xyzx-
Solution
2 2
| rue, since the equation representing the given family is —+-—==1, whicl
, T ince th : .h.f.l.a2+b21h.h

has two arbitrary constants.
(i) True, becauseit is not a polynomia 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 because|.F= of "™ —gx.
(vii)  True, because given equation can be written as

2x2 dx= —2y2
1+x 1+y

dy

O log (1 +x?) =-log (1 + y?) +log k
O (1+x) (1+y) =Kk

(viii) False, since I.F. = f X _ Jogiseox+tanx) = seex + tanx, the solution is,
y (secx + tanx) = J’(secx+tanx)tanxdx= J’(secx tan x + seczx—l)dx =

secx + tanx — X +k

: ] dy__1 dy
(ix)  True, x+y=tan'y [0 l+&_1+y2&
_ 2
O Y %i—lgzl,l e, ﬂ:@ which satisfiesthe given equation.
dx fl+y* [ dx y
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False, because y = x does not satisfy the given differential equation.

9.3 EXERCISE
Short Answer (SA.)

1.
2.

10.

1.

12.

d x
Find the solution of Yoo .
dx

Find the differential equation of all non vertical linesin aplane.

Given that %=e'2y andy=0whenx=5.
Find the value of xwheny = 3.

1
Solve the differential equation (X2 — 1) ;—‘Z +2xy = 2 —1"

d
Solve the differential equation d_i +2Xy=y

Find the general solution of (;—di +ay=e™

Solve the differential equation ;—'Zﬂ:e”y

Solve: ydx — xdy = x2ydx.

Solve the differential equation ;—di: 1+x+y?+xy?, wheny=0,x=0.
- - dy_
Find the general solution of (x + 2y?) Y

_ p [2+sinx0dy _
If y(x) isasolution of ma dx =~ CosX andy (0) =1, then find the value

o
of YHEE
- : a i}
If y(t) is a solution of (1 + t) a ty =1andy (0) = - 1, then show that

1
y@)=-3.
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13.

14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24,

Formthe differential equation havingy = (sin'x)? + Acosx + B, whereA and B
are arbitrary constants, as its 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

dy

—Z +2xy=4x*
ax Xy .

equation (1+x°)

Solve: XZ% =X+ xy+ YA

Find the genera solution of the differential equation (1 +y?) + (X — €2Y) (;—.Z =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.
Solve the differential equation dy = cosx (2 — y cosecx) dx given that y = 2 when

5
Form the differential equation by eliminating A and B in Ax? + By? = 1.
Solve the differential equation (1 + y?) tanx dx + 2y (1 + x?) dy = 0.

Find the differentia equation of system of concentric circleswith 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: ;—di =cos(x +Yy) +sin(x+y).[Hint: Substitutex +y = 7]

d .
Find the general solution of d—§-3y=3m2x.

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

2 2

the curve at any point (x, y) is 2%y
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31.

32.

33.
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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 NI

Find the equation of a curve 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 paint.

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 Pisthe mid-point of AB.

d
Solve: Xd%=y (logy-log x + 1)

Objective Type
Choose the correct answer from the given four options in each of the Exercises from
34t0 75 (M.C.Q)

34.

35.

36.

37.

oy Loy _
The degree of the differential equation H_E %E xsnggs

(A)1 (B)2 (C)3 (D) not defined
3
ayf2  d?y.
The degree of the differential equation D,+ %E 5 = WIS

(A) 4 (B) g (C) not defined (D) 2

1
2 w1
The order and degree of the differential equation %+Ddy§4 +x5 =0,
X
respectively, are
(A) 2 and not defined (B)2and 2 (C)2and 3 (D) 3and 3

If y=e* (Acosx + Bsinx), then y is a solution of
2

d?y _dy d’y __dy
—2+2—=2=0 -2—=+2 0
(A) dx®> dx ®) & dx®>  dx y=
dy d?y

(C) +2d—+2y 0 (D) 3= +2y 0
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38.

39.

40.

41.

42.

43.

Thedifferential equationfor y = Acosax + Bsin ax, where A and B are arbitrary
constantsis

2 2

d-y

d-y _ _
() e ~aY=0 (B) ‘gz +07y=0
d? d?
© —dXZ+ay:o (D) —dxzy —ay=0

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

(B) parabolawhose vertex isat origin

(C) straight line passing through origin

(D) acirclewhose centreisat origin

Integrating factor of the differential equation cosx ;—‘Z +ysinx=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 _
© tany y (D) tanx.tany =k

Family y =Ax+ A2 of curvesisrepresented by the differential equation of degree

(A)1 (B)2 ©3 (D) 4
. xdy :

Integrating factor of i y=x*-3xis:

(A) x (B) logx © % (D) —x

\ dy .
Solution of &-yzl, y (0) = 1isgiven by

A)xy =-¢ B)xy =-e*(COxy =-1 (D)y=2e-1



45.

46.

47.

48.

49.

50.

51

52.
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_y+l ,
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) () +x=y (B)yy +y=sinx

@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) 13,2 (©) y1-x (D) log(1-x)
tan?x + tan'y = cisthe general solution of the differential equation:
dy _1+y? dy 1+
A) & " 142 ®) ax "1+ y2
(O (1+x)dy+(1+y)dx=0 (D) A +x)dx+(1+y)dy=0

The differential equationy (;—di+ X = crepresents:

(A) Family of hyperbolas (B) Family of parabolas
(C) Family of dlipses (D) Family of circles
The general solution of e cosy dx — e*siny dy =0is:
(A) e<cosy =k (B) ersiny =k
(C) & =k cosy (D) e« =ksiny

d2y Ddy ﬁ 5
The degree of the differential equation v H&H y is:
(A)1 (B)2 ©3 (D)5

: dy | _ .« —q

The solution of PV +y=¢e",y(0) =0 is:
(A)y=e(x-1) (B) y = xe~

(Cy=xe*+1 (D)y=(x+ e
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53.

54.

55.

56.

57.

58.

Integrating factor of the differential equation ;—di +ytanx-secx=0is;

(A) cosx (B) secx
(C) ero (D) e=
. . . _dy_1+y?
Thesolution of thedifferentia equation X 102 is:
(A) y = tanx (B)y -x=k(1+xy)
(C) x = tan'ly (D) tan (xy) = k
. : : . gy o _1+y.
Theintegrating factor of the differential equation &Jf y= 'S is:
X e*
(") (B) —
(C) xe (D) e
y = ag™+ bhe™ satisfies which of the following differential equation?
dy dy
—+my=0 —-my=0
(A) g v B) 5™
d’y d’y
—-m-y=0 —+m°y=0

The solution of the differential equation cosx siny dx + sinx cosy dy =0is:

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

The solution of Xﬂ +y=€is

dx
* k
(A)y= %Jf; (B) y = xe* + cx
e Kk
(C)y=xe+k (D) x= —+—

y 'y
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60.

61.

62.

63.

64.
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The differentia equation of the family of curves x2 + y? — 2ay = 0, where a is
arbitrary constant, is:

dy dy
2 _\2 —_— = 2 2 — =
(A) (¢-y) o =20 (B)20¢+y) o =%
dy dy
2 _\2y 2 — 2 2y -2 —
©20¢-¥) =% (D) (¢ +y) o =2
Family y = Ax + A3 of curveswill correspond to a differential equation of order
(A)3 (B) 2 ©1 (D) not defined
; ﬂ _ Xy i
The general solution of i 2x e 7 is:
(A) & V=¢ (B)ev+ e =c
() e= e+c (D) e *v=c

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) andlipse (B) parabola
(C) circle (D) rectangular hyperbola
The general solution of the differential equation %:ez +Xyis:
X
(A) y=co 2. (B) y=ce?
(©) y=(x+c)e? (D) y=(c-x)e?

The solution of the equation (2y — 1) dx— (2x + 3)dy = 0is:

2x-1 2y+1

(A) 2y+3: (B) 2x-3 X

2x+3 2x-1
© 2y (D) 2y-1
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65.

66.

67.

68.

69.

70.

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

2 2
) y+y 0 ®) 5o y —y=0

2 2

(C) +(a+b)y 0 (D) +(a b)y=0

The solution of %+y:€", y(0)=0is:
(A)y=e*(x-1) (B)y= xe
Cy=xex +1 (D) y= xe*

The order and degree of the differential equation

EU3yEF _3d2y+2EUyD4 _ 4

de E %E BA ¢
(A)1,4 (B) 3,4 (© 24 (D) 3,2
ﬁD d?
The order and degree of the differential equation D'J’ = are:
€9 € BOI_H B X2 ae:
3
(A) 2, > (B)2,3 ©21 (D) 3,4
The differential equati on of thefamily of curvesy?=4a (x+ a) is:
dy ] dy
=4 2y—=4,
(A) Y= dx de (B) <y dx a
DdyD2 dy . odyd
(© y Ed_a (D) 2x —= +YB&H y
d%y _,dy
Which of the following is the general solution of vl 2& +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 +ytanX =secX is:
(A) ysecx=tanx +c (B) ytanx =secx + ¢

(C) tanx=ytanx+c (D) xsecx =tany + ¢

d .
Solution of the differential equation d—§+¥=9nx is:

(A) X (y + cosx) =sinx + ¢ (B) x (y—cosx) =sinx+ ¢
(C) xy cosx =sinx+ ¢ (D) x (y + cosx) =cosx+cC
The general solution of the differential equation (e + 1) ydy = (y + 1) exdxis:
A)(y+1)=k(ee+1) B)y+l=e+1+k
~log et Fek
(C)y=log{k(y+1)(e+ 1)} (D) ¥= 9Dy+1%
The solution of the differential equation %z ev+ xevis:
XS
A)y=eY-x2ev+cC (B)eV—eX=§+c
X3 X3
Ce+e=—+cC (D)e—-e=—+c
3 3
| oy 2y 1
The solution of the differential equation dx 142 (1+x2)? IS:
A)y(1+x?) =c+tan? B Y = c+tan?
(A)y (1+x) = x (B) T35 = x
(C)ylog (1 +x3) =c+ tarix D)y (L +x®)=c+dnx

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

d?y ¥
() The degree of the differential equation Kgﬂedx =0 is

| odycf
(i) Thedegree of the differential equation ,[1+ %E =Xis .
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77.

(iif)

@iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(x1)

The number of arbitrary constants in the general solution of a differential
equation of order three is

oy 1. _
dx " xlogx x 1540 equation of the type

dx
General solution of the differential equation of the type E"‘ Px=Q,

is given by

. . . . xdy 2.
The solution of the differential equation E-i_ 2y=x"is

d
The solution of (1 + x?) d—y+2xy —4x*=01s
X

The solution of the differential equation ydx + (x + xy)dy =0 s .

d
General solution of d—y+ Yy = sinx is
x

The solution of differential equation coty dx = xdy is

The inteerating factor of “2-+y=_2. §
¢ integrating factor of — ~+y==—""is

State True or False for the following:

@

(i)

(ii1)

dx
Integrating factor of the differential of the form d_y+ Px=Qyjs given

by ej Py

dx
Solution of the differential equation of the type d_y+ P*=Q is given

by x.LE. = (LF)xQ,dy.
Correct substitution for the solution of the differential equation of the

d
type d_i:f (x,y), where f (x, y) is a homogeneous function of zero

degree is y = vx.



(iv)

(V)

(vi)

(vii)

(viii)

(ix)

(x)
(xi)
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Correct substitution for the solution of the differential equation of the

dx
type d_y: 9(X,¥) where g (%, y) is a homogeneous function of the

degree zeroisx = vy.

Number of arbitrary constantsin the particul ar solution of adifferential
equation of order two is two.

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

1
dy OyB. 2 2
& _pg

The solution of ™ H; IS y3— y
Differential equation representing the family of curves

d?y _dy
= inx) is ——2—=+2y=0
y = € (Acosx + Bsinx) is o dx y

The solution of the differential equation

X+2
;—di= Y iISX+y=ke.

dy y.

Soluti fX—— + xtan= sinDymzcx
ution o dx_y XIS E;E

The differential equation of all non horizontal lines in a plane is

——emll> § E——



